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O F late years it has l>ec()me the fashion to limit the 
name of preventive medicine to the iminunis.i- 
tiuii of ourselves or of animals a};ainst infection. With 
the one exception ot vatcinution against smallpox, all 
method.s of immunisationcire founded on Past^nir’suork. 
The contrast is remarkable l\etween Jenner's discovery 
and Pasteur’s many discoveries. Jenner, ages back, 
made a great dis¬ 
covery : but there 
he stopptM. 1‘asteur 
not only made di.s- 
covenes . Ik* made 
discoverers. We are 
so act ustomed now¬ 
adays to the new 
learning which be 
brought into the 
world that we are*in 
danger of forgetting 
the origm.il ivonder 
of It • tlie power to 
identif}-, isolate, 
cultiv.ite, and 
handle, outside the 
living bod\, tins or 
that ..disease to 
iiold in d lest-tul)e 
theaitual cause, the 
thing Itself, tlie very 
stuff ol disease, 
prowin,' uiuler our 
e\es. Tliat*is tlie 
tragedy ot Seimnel- 
weiss . lie worked 
out tin* truth aliout 
puerperal fever, lull 
lie < ouI<l not demon¬ 
strate the gerins*ol 
It . therelore he 
was lontiadiiUd. • 

bullied, iiounded down.driigi mad. and died iri^.me 
in iStiv Pasteur, in iSjS. in .i dts< flsMoii at (lie 
Acadeniie de Me<ie»ine on imeriiei.d le*ei. wluii 
one ot the speakers lailed at Strepto«'o< < us as ,i noii- 
re.ilitx. lorthwilli drew Streptoi o( (iis on liie bl.uk- 
l)o<ird. saving. “ Tent/.. \oi< 1 sa figure * 

Alter all. It is impossible, in J*asteiirs work and its 
inrtncnces, to se’parale pn.entive# medniiA' l(^>ni 
curative medicine. I^mg lu-lore I’as^'ur died e\er\ 
eoiintrv was at work on liis lines. \\c lan take some 


Pasteur. 

By Stephen Paget. 

dales in his life :* but bf was always living in the work 
of lesser men whom he inspiied. 'Phe dates in his life 
are as follow.^. In 1842, fortified b\' the virtues of 
home-love, and b) the courage of youth, be went to 
Paris : ent(*red the I'icole Norniale in 1843 . worked 
under Dumas and Biot at t bemistr}, and at i hemistry 
onlv : and in 1848 he solvecl the problem ot the different 
forms of tartaric 



and. For this 
reason be has been 
called (he founder 
o( stereo-chemistry. 
Ills pursuit of the 
tartrates led him 
straight to the prac¬ 
tical study of the 
processes of brew¬ 
ing, distilling, vine¬ 
gar-making, and 
w ine - making. By 
tliis work on fer¬ 
mentation, Huxley 
said of him that be 
.saved France more 
than enough to pay 
the indemnity of 
the Fianco-German 
Wai. In 1857 came 
Ins paper at tlie 
J.ille Sc ientific 
Sot w\vi)nBarleriuin 
lactis . hc“ had iso- 
latcil this ferment, 
had ’e.xperimcnted 
with it. and tliis 
“ moculation of 
milk with a culture 
of germs was .)he 
beginning of all 
bai teiiologv 

I’loin 180:; to 1870, witliout giving up his work on 
tcimeiiis. Pas.eiir set lum-'clf. .it Alais, to unestigate 
the silkworm di''('ase. whn h was wrecking the silk- 
inclustrv ol I'nmce and other cmintnc's. He found not 
one disease hut two-/>c/o7//c .ind //ar/tcr/V. ibestory 
I ol liis final triumph, alter infinite clifUeultie-s. in this 
•iincstigatign is marvellous ; it us told in his " fvtudes 
sur k's maladies des veTs a soie.' I !c used to commend 
this hook to students to guide them in the principles of 
their work. 
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Meanwhile, in Paris, Pasteur was advancing from 
his knowledge of the putrefying of milk with Bactmum 
lactis to the general study of putrefaction as a state of 
fermentation caused by the living, dust in the air, 
Liebig had thought of putrefaction as a chemical de¬ 
generation : Pasteur thought of it as a vital process. 
It was more than a result of death : it was the act of 
life. By 1859, the year of publication of “ The Origin 
of Species,” he was in the thick of the fight over the 
origin of life. He in France, and Tyndall in England, 
proclaimed and proved the truth of “ the germ theory ”: 
that was our phrase for Pasteur sixty years ago, 
becau.se the notion of putrefactive bacteria was new to 
us. This controversy, in scientific and non*scientific 
society, lasted long. In April 1864 Pasteur lectured 
at the Sorbonne to all Paris : he reviewed and demon¬ 
strated his work; he answered his critics: ” I have 
excluded from my flasks of organic fluids, and am still 
excluding from them, the one thing which is past man’s 
making : I have excluded from them the germs which 
float in the afr, I have excluded from tliem life.” 
Finally, he put in very short words the meaning of it 
all—“ I^ vie e’est Ic germe, et le germe e’est la vie.” 

In 1862 Pasteur had noted the presence of germs in 
ammoniacu,! urine, such as occurs with cystitis. In 1863 
he had told Napoleon III. that his one ambition wa.s to 
get to know the causes of putrid and contagious diseases. 
In 1865, when the cholera was raging in Paris, he and 
Claude Bernard and Deville made many experiments, 
in vain, on the air of a cholera-uard. That year also, 
in Glasgow, Lister, sick to death of the old hospital- 
diseases, set himself, by the “flood of light” which 
came to him from Pasteur, to prevent wound-infection 
by dre.ssing wounds with carbolic a< ul. He wa.s, of 
course, hampered by the need of wider knowledge, and 
by undue fear of the “ putrefacti\ e bacteria ” in the air. 
Beside.s, his first carbolit acid was fallible stuff: he 
would ha\e dbne as well, or better, with iodine or spirit- 
But the point is, that he had got hold of principles that 
arc infallible. lie had abandoned the fatal notion that 
putrefaction v\as laused by tlie oxygen of the air. 
Ufider this notion he iuid worked hard, in fain, to 
prevent wound-infection. “ But when I’astcur had 
shown that putrefaction was a fcnnrnlation caused by 
the growtli of microbes, and that these (ould not arise 
de Huvo in tlie decomposable sulistanre, the problem 
assumed a more hopeful aspect. If the wound could be 
treated witli some substance which, without doing too 
serious mischief to the human tissue.s, would kill the 
microbes already contained in it and prevent tlic future 
acci^ss of others in the living state, putrelartion might b» 
prevented, however freely the aii* with its oxygen might 
enter ” (Lister’s presidential addre.ss to the Briti^sh 
Association, 1896). On tliese principles—with many 


changes and improvements of the original metjiod of 
“ Listerism ”—all that we call antiseptic and aseptic 
surgery was /ounded and Ifuilt. 

In the war of 1870-71, the French Army suffered 
heavily from wound-infection. After 1871, while 
Lister was practising Pasteurism in Edinburgh, Pasteur 
was teaching Listerism in the hospitals of Paris, and 
was defending it against the old school of practitioners. 
Thus he'was one of the f(Ain;lers of modem surgery 
in P'rance. During this phase of his work he idAitified 
Streptococcus alike in boils and in osteomyelitis, and 
properly said that osteomyelitis is “ a boil in a bone.” 

In 1877 came the beginning of Pasteur’s threefold 
work on anthrax, chicken-cholera, and swine-erysipelas. 
In this colossal work, between 1877 and i88j, 
Pasteur discovered and proved the use of standardised 
vaccines. By , keeping pure cultures of chicken- 
cholera, he could bring down their virulence, slowly 
and steadily, from day to day. By passing this 
attenuated virus through a succession of small birds, 
such as sparrows or canaries, he could restore it, point 
by point, to its full strength. By keeping at a lowered 
temperature pure cultures of anthrax, he could hinder 
their sporing, and bring down their virulence. By 
passing this attenuated virus through a succession 
of guinea-pigs, he could restore it, point by point, 
to its full strength. With such methods of attenua¬ 
tion and inten.sification, he was able to standardise 
diseases in flasks: able to make and to store vaccines, 
e.xactly graduated by a fixed scale of their strength. 
As Roux said of it all, “ See how far we have come, 
from the old metaphysical ideas about virulence, to 
these microbes that we can turn this w'ay and that 
wa\‘- stuff so pla.stic that a man can work on it, and 
fashion it as he Hkes.” 

P'lnally, in 1880-85, Pasteur discover*! and estab¬ 
lished the preventive treatment against rabies. He could 
not isolate and identify '.he bacteria of the disease: 
Iml his uork was on the lines of bacteriology. By 
a long series of experiments, he obtained his virus 
jixe, his standard of the disease, raised by intensifica¬ 
tion to such a point that the latent pi'riod in rabbits 
after inoi illation with virulept spinal cord, lasted 
only for six or seun da\s, never more, never lc.ss. 
This virus jixe was even‘Stronger than the virus of 
an ordinary ^ase of rabies. Moreover, it retained its 
strength tfirough any number of passages from animal 
to animal. In brief, he .standardised rabies, not in 
flasks hut in rabbits: he shortened its latent period 
td*6-7 days, and fixed it there. Last of all, as with 
chicken-cholera, so with rabies, he proved that the 
spfhal (’ords of rabbits infected witH his virus jixe lost 
virulence, sloifly and steadily, point by point, by 
mere keeping. Thus he was able to preserve and 
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>tock,^ in a complete set of cords, the dried virus of 
rabies, in every shade of strength, from non-virulcnce 
up to full virulence. ^With* course of vaccines made 
from these cords, begin¬ 
ning at non-virulence, he 
could immunise his patients 
—each dose being made 
safe by tlie dose of the 
previous day.* lie C04il(>» 
do thfs while the disease 
itself was latent in the scar 
of the bite, locked-uj) and 
inert, lie could outwit the 
natural disease: could take 
advantage of its latent 
period, and deprive it of 
its one and only chance 
of flaring-up. 

Long before 1885, Pas¬ 
teur’s teaching went all 
over the world. Petween 
1880 and 1890 camc^the 
discoveries of the germs of 
tubercle, cholera, diph¬ 
theria, tetanus, and Malta 
fever. In 1893, diphtheria 
antitoxin, and the pro¬ 
tective treatment again^.t 
cholera. In 1894, tetanus 
antitoxin. In 1896-97, 
the protective treat- 
ments against typhoid and plague. And so on. 

There is no room hero to try to guess how many 
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millions of animal lives have been saved or safeguarded 
l)y the protective treatments against anthrax, rinder¬ 
pest or pleuni-pnenmonia; no room to say what has 
l)ecn gained by the mallein 
test for glanders. Whether 
we look at the animal 
creation or at our own, 
we find everywhere the 
following-out of the new 
learning which Pasteur 
made |X)ssiblo. 

The War demonstrated, 
on a vast scale, the supreme 
importance of the methods 
of preventive medicine. 
They go [xick, all of them, 
to that original plan of 
isolating, cultivating, and 
finally standardising and 
grading, the agents of 
disease; tjiat plan which 
Pasteur took in hand in 
1877. 

Happy are those of us 
who remeniher the joy of 
seeing him, hearing him, 
sliaking hands with him. 
Let alone the wonder of 
his discoveries, there is 
the wonder of the beauty 
of his spiritual gifts. Our 
admiration of what he did for us cannot hide 
from us what he was in himself. 


Pasteur Aphorisms. 


• .Science has nationality hcciiii.^c knowledge is 
the patrimony of humanity, the torch which gives 
light to the vvorld. • 

♦ ♦ * 

If science has no (ountry, the man of s< icnce should 
have one, and ascribe to it Ihe influen<'c whicli hi^ 
works may have in this w’orld. 

>i( * ’ll 

The cultfvation of s*< icnce m its highest expression 
is perhaps even.more neoessary to the mural condition 
than to the material, pros[)cfitw ol .1 n.ilion. 

« * ’ll 

Science should be tlie highest personi?i< ation ol 
nationality because, of all the nations, that one will he 
foremost which shall he first to progress by the labours 
of thought and of intelligence. ’ * 

« * ’ll 

Nothing is more agreeable to a mifti who has made 
science his career than to increase thc^umber of dis¬ 
coveries, but his cup of joy is full when the result of 
his observations is put to immediate practical use. 


niessed is he who carries within himself a God, an 
ideal, and who obeys it; ideal of art, ideal of science, 
ideal of tlie gospel virtues, therein lie springs of 
great thoughts and great actions ; they all reflect the 
light of the Tnfin.le. 

in ’ll ’ll 

. . . tw’o contrary laws seem to be wrestling with 
each oiber nowa{l.i) s ; one, a law of blood and deirth, 
ever imaging new means of destruction and forcing 
nations to be constantly ready for the battlefield—the 
other, a law' of peace, work and health, ever evolving 
new means ot delivering man from the scourges which 
lieset him. 

If H. If 

. . . the charatteristic of erroneous theories is the 
impossibility of ever foreseeing new fact.s; whenever 
such a fa(t is discovered, tliosc theories have to be 
grafted with further hy|X)thc.ses in order to account for 
^hem. Trtfe theories, on the contrary, arc the expres¬ 
sion of actual facts anti are charai Icrised by being able 
to predict new facts, a natural consequence of those 
already known. In a word, the cliaracieristic of a 
true theory is its fruitfulness. ^ 


2 C 3 
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The Influence of Pasteur on the Development of Bacteriology and the Doctrines 
of Infection and Iramuni^. a 

, hy Prof. Wir.UAM Buixociij F.R.S. 


'"'P'O the ancients the cause ot plagues and epidemics 

X was a great mystery. Sucli visitations were 
regarded either as punishments administered by the 
Omnipotent to chastise his erring rreaturesj or as the 
foul work of a spirit or demon who jmsessed tlic powers 
of evil ov'er men. It was natural that human beings 
wlio possessed the ability to ward off the avenging 
hand or to neutralise the deadly effects of a carodemon 
should be esteemed or, indeed, \enerate(l. Tins was, 
no doubt, the origin of the .fflsdilapiar worship in 
ancient times, and was the source of charms, tlie use 
of which is not extinct even now. In any case, the 
cause of disease was lielievcd to be something super¬ 
natural, and this was the current doctrine down to 
the Middle Ages, to be replaced by the view that the 
cause must be sought m some naturefi jihenomenon 
rather than a \ague supernatural clement. Among 
natural causes of disease were reckoned deleterious 
changes in the air from miasms emanating from the 
soil, the effluvia given off from unbuned bodies, and 
such like. Changes in weather were aKo believed to 
be effec tive, and a vague “ ejtidemir const itution "• 
a “ genius epidcmicus ”—was utilised to expl.iin (he 
repeated appearance of diseases like small pox, measles, 
influenza, and scarlet fever. There were also those 
who believed that telluric influences like cartlKiuakes 
and floods, or celestial [ihcnomena like the conjunction 
of planets or cclijises, were responsible for the sub- 
scc|uent outbreaks of epidemic disease. 

The idea that disease could be c()ntra< ted by contact 
with the sick, although amient, was never popular 
and played no important part in the evolution of 
medical cloclvnc until the .sixteenth century, when its 
mam elements were clearly fornuilali'd by Jerome 
Fracastori (1483-155^) vvho.se work ‘U)e (ontagionc ” 
(1546) constitutes a great landmark in medical history. 

clearly differentiated (a) cnnlagiun by ^ntact, 
(b) contagion by fomites, and (r) contagion at a j 
distance. The starting point of Ins work was the ; 
appearani'C of sypluli:, • Imh spread over Kuropc as 
a great pandemic at the end of the fifleeiitli and the 
beginning of the sixteenth century, in addition to 
syphilis, small-pox, itch and h) droph<jbia were clearly 
recognised as contagious, ('ontagion, however, did 
not explain all e[)idcmic diseases. For example, it 
wa.s clear that, although malaria uffc< ted lay^c nuinhers 
of p'cojfl<‘, it was not dangerous fpr the iiealthy to come 
even in remote contact with the sick. Such a disease 
was believed to be due to some pollution of the air— 


a miasm, mal aria, emanating from marshes. In this 
way miasmatic were differentiated from contagious 
diseases, while later, a group of miasmatic-contagious 
di.seases was included. In all cases thC' miasm, which 
w'as not believed to be trarlsmissible directly, was 
regarded as undergoing some process of maturation 
in soil, air, or water. At this period, indeed, the 
influence of tin* soil and air was regarded as paramount. 

By flegrecs, liowever, the doc'trinc of* infection 
clearly emerged and passed through three phases. 
At first there was (lie idea that the disea.se cause was 
poison was not more nearly defined. The poison was 
tlien regarded ns the action of a ferment, and the name 
zymotic still persists. Lastly, in the nineteenth 
century, the idea fiecame prevalent that the disease 
cause is not a vague chemical ferment but a living 
lermenting agent- a cnnla^ium vivun:. The foundation 
of this great advance is to besought m the classical 
observations of Cagniiird-Litour (1836) and Theodor 
Schw'ann (1837) that yeast—a sulvstance known from 
time immemorial—is a living organism reproducing 
itselt l)y a [irotess of budding and producing chemical 
clianges in ('crlain suiislanccs termed fermentable. 
Schwann, in particular, showed that wliile no yeast 
cells are to be found in tre.sli grape juice, their addition 
to such grape juice is followed by the infallible signs 
of fei mentation and the production 'of gas. This 
view, opposed as it was to tlie prevailing teaching of 
chemistry, was at first ardently opposed, Imt in due 
course was accepted as indicating the truth. 

I One of the earliest mvestigator.s t«B realise the 
possibilities of the work of Sdiwanb wa.s Henlc the 
anatomist, and so long ago as 1840 he dcveloped’the 
idea, oil thi'oretical g^oul1^1s, that microscopic living 
beings might be the causes of di.sease ; with a remark¬ 
able prescience he sot* forth the principles whereby 
tins might be cxpenmenlally proved. Indeed, his 
.suggestions constituted tlie nucleus on which, forty 
years later, the whole modern^ fabric of the etiology 
ol infective d^eases was ercAtcd. P>en so far back 
as 1835, Agestmo Bassr. ot I.ixh, showed that the 
musiardine disease of Silkworms was due to infection 
liy a fungus. In 1839, Schdnlein demonstrated the 
exi.steme of the Achorion fungus in favu-s, and Gruby 
(18.J3) found the Trichophyton fungu.s in ringworm. 

A new stream of discovery had set in, no longer 
clicracterised hy^ vague philosophicsil spccolution but 
by hard fact% established by experiment. To this 
advancing current Louis Pasteur was the main con- 



Supplement to “ N'ature," December'2 1922 


iribuUJr, and it was chiefly his work that led to the 
so-called “germ theory” of disease, which by 1876 
became an established fact. Pasleui^s work on 
fermentations showed that different ciicmical products 
arc the outcome of the activities of particular microbes, 
subsisting in &nd utilising the fermentil>le subslanc'cs. 
His observations on the alcoholic, iacti<', butyric, 
acetic, urea fermentations, and the almormal fermenta¬ 
tions of wines and becrj, aftj classic and have*rcmaincd 
the teaching of to-day. It ^as by an accident that 
he was dragged into the conflict on spontaneous 
generation and hetcrogcncsis, and in a short time and 
by unsurjtasjed tcchnicjuo answered the (jnestion in 
the “ not proven ” sense. Of his principal paper on 
this subject published in 1862, Tyndall, himself a great 
experimenter, has said that “ clcarnc.s^, strengtii, and 
caution with consummate skill for llicir minister were 
rarely more strikingly displayed than in this im- 
perishaidc essay.” Pasteur’s works on fermentation 
and on spontaneous generation a< ted like a leaven on 
medual thought, ^nd was the principal (ause of the 
immense advances w.hich, sitortly afterwards, tofik 
()Iarc in our ideas of disease causes. In particular 
his demon.stration of “ panspermia,” the idea that 
germs abound everywhere, was the origin of llie life 
work of Lister on the pioicction of wounds from 
extraneous contamination and his loandalum of 
antiseptic surgery—tlie greatest adxance evci made 
in medical art. While T.isler iluoughout his hie 
always referretl modestly to his own sh.ire in the work. 
It is by no mj^ans to l)e supposed th.iL he was a mere 
imitator of Pasteur. Lister was the first to visualise 
the enormous praotual nniiortance ot Pasteur’s W(jrk. 
and liiinself was the creator and the gieatest exponent 
of the whole antiseptic adxance. 

ft was also »l^isteur's demonsir.ilion ot speciiii 
fermentations that led Davame (186;;) to icnew his 
observations, on the badejldia seen years helore b) 
him with Raver in anthrax blood, ami liy P<illendir 
and Jirauell. I’aslcur biiusclf follmved all these 
advances with keen insight and a[)pic(../ n. .md was 
thereby lirouglu into personal ronlacl witli disc.isi- 
proccs.se.s although h» had no medical liaining In 
particular, he s[)ein tlie l*ilcr parl'ot his life m c'Iik idal- 
ing infectious amm^l disease# like lowl iholera, swine 
erysipelas, anthiax, and hulrophobia. Not only did 
he show that these diseases iiic due to special mu robes 
differing from eac'h other and prodiumg the speeilic 
disease, but be was enormously ahead ol bis turn' m 
discovering, prophylactic measures by wlmh tTifse 
disea.scs c^n be prevented by inmulation. One of 
his greatest di.sco\cries—and one w^mh pervades all 
his later work—was the dcmonst^ition tiiat an 
attenuated living virus, /.«?. one no longer caj^alile 


vii 

of causing fatal disease—can by inoculation lead to 
the prevention of fatal disease. As jennerian inocula¬ 
tion of calf lym[)li belongs essentially to this category, 
Pasteur (proposed to de.signate tlic method by the 
name “ vaccination,” Mliiougli, in so doing, the 
etymological significance of the word was lost. Pasteur 
was the discoverer of extraordinary forms of microbes 
which live without air—anaerobes--and him.self dis¬ 
covered the first disease-producing microbe of this 
class, namcl)', Vibrion scptiqne. Since his time the 
knowledge of pathogenic anaerobe.s has grown to a 
s[)eual de[)arlmc‘nl of bacteriology. 

liy degtecs the fundamental doctrine of the .specificity 
ot disease became firmly established. The idea first 
emanated frdm the fertile mind of P. F. llretonncjiu, 
(he French clinician, wlio in the J)Cginning of the 
nineleenth <entury overthrew the prevailing doctrines 
of Proiissais, and showed that diseases vary from 
difterenccs m caiibc latlier than from the intensity 
ot tlie <ause ofjthe emnronn.en^ 'I’lie aclnal demonstra- 
iion of .specificity m inlectisc disea.se is^one of the great 
athievemenls ol modern piilhology, and was shown 
in particular by Robert Kocli, wlio in 1876 introduced 
simple methods tor b.ictenal ciillivalion which have 
not iieen niaierially alLeu'd down to the j)rcsent time. 
Koch’s principle utilised media {eg. gelatine) which 
were thud at one temperature and solid at another. 
By disseminating the microbes in the fluid medium 
and suddenly solidifying it the bacteria were, so to 
speak, imprisoned and started to grow and in this 
w.ty ” pure cultures ” were easily olUained. Viewing 
Koi h’s pure cultures m J.,ondon in 1881 in Lister’s 
laboratory at King’s College, Pasteur, turning to Lister, 
said, ” ("cst une grande decou\erte.” It was the 
:i|)phealion of Koih’s method in his own liands and 
those of his a.ssistants that, m the decade 1880-1890, 
rcwolntioiused the subject of disease causation, and 
led to the discovery of more solid fact.s ?han had been 
possible since the dawn of civilisation. 

'I’lic discovery of the microlics of tul)crculosis, 
cholera, diphllicna, glanders, and enteric fever in thi.s 
deca(h->rendcrs it one of the most fertile in the hisWry 
ol incda im‘, and w-as the classical period when the 
science of l)a<tcnology was founded. Since 1890 the 
(iirront has flowed in another direction, namely, 
li'wards the prevention and cure of specific infective 
disease by specifii; remedies, and it wa.s here that 
Pasteur’s mam work on the effects of attenuated virus 
led and still leads the Wixy. Wlien one calmly surveys 
tlie immense progres.s of medical science in the last fifty 
• ) iMrs It wiAl, we think, be admitted by future historians 
that Its progress and success w ere due largely to thework 
i^iitiated with so much imagination and carried out with 
such incomparable technical skill by Louis Pasteur. 
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Pasteur and Preventive Medicine. 

' By Prof. J. C. G. Ledingham, ii'.R.S. 


I )ASTKUR’S life-work is a finished symphony, a 
srienre in miniature, and it is, perhap.s, not 
jicncrally a[)prc( iated that the Master was well advanced 
in years wlum he commenced tlic finaf chapter which 
witnessed that remarkable scries of experiments in 
prophylactic immunisation wiiich culminated in his 
dramatically .suc('essful attack on rallies. This crown¬ 
ing victory over a dreaded scourge was rendered possilde 
by Pasteur’s profound faitli in the immunising powers 
of attenuated viruses — a faith winch liis prcvhjus 
experience with fowl cholera, swine erysipelas, and 
anthrax had but strengthened, it was in essenie the 
faith of Jenner. * 

Pasteur commenced tlie final iliapter of his life, 
which he devoted to preventive medicine, as the com¬ 
plete comparative pathologist and he remained one to 
the end. It is true thatiowl cholera aiW anthrax were 
among the few Mifei'tions of which the mierobic agents 
were at least known, thougli meagrely stvidied. The 
great <hain of discoveries m the causation ol human 
infections dating Irom the early 'eighties, and inspired by 
the genius of Kix h’s [)ure ( ulturc studies, was yet un¬ 
forged, and in that work Pasteur and his sciiool t<Jok 
little sliare. To lAasteur the a( l uralc knowledge of a 
virus was simply a stimulus to altaek the disease on the 
[ireventive side, but neitlier to him nor to his great 
contemporary laster was this stimulus an essential 
one. If a virus could be demonstrated and cultivated 
outside the body, so much the belter. Attenua¬ 
tion was all tiic simpler. So when he came to 
rallies, ignorance ol the attual virus did not deter him 
from the attempt to atteniMle its viruleiKC by an 
ingenious method ol his own and to render it amenable 
for prophylaitie use. Ilis demoiistraliun ol the pre¬ 
dilection of Values virus for hram and spinal cord 
supplied the key that ojiened the secret door. 


It is fortunate, perhaps, that Pasteur’s activities 
in preventive medicine were solely concerned with 
veterinary disease. There he had full scope for animal 
experiment on tlie large scale and he ('ould assess at will 
the value of a prophylactic measure uijder controlled 
experimefital conditions, '/hai day at the farm of 
Pouilly-lc-Fort when he Arrived to find the vaccinated 
sheepand cattlealive and well, while all the unvaceinated 
controls were dead or dying of anthrax, must have been 
a glorious date m a calendar that held miviy fuch. But 
all systems of immunisation, whether in man or animal, 
when liroughl to the test of the field experiment, reveal 
their relative value, and Pasteur’s essays have been no 
exception to the rule. His guiding principles in im¬ 
munisation liave, however, easily stood the liglit of 
fifl)' years and never were they more keenly debated 
than to-day, when the factors that control the vagaries 
of bacterial virulence are just beginning to be under¬ 
stood. Pasteur was, perhaps ftnconsriously, the first 
exponent of baderial variation, a field of work that 
e.xeriises many minds to-day and bids fair to yield a 
rich harve^t. Attenuation was secured by Pasteur in 
several different ways, in lowl cholera by prolonged 
incLilialion ol the virus, in swine erj'sipclas liy passage 
through another animal species, and in anthrax by 
altering ihe temperature of incubation. 

What amount of success has been achieved sim-e then 
in pro[>h) laxis against Imnian inlectiont is due to the 
siilistitiitiun of the killed tor the attenuated live virus— 
certainly an expedient, but very possibly a retrograde, 
modification of Pasteur’s principle. The .solution of 
the mysteries of Uttenuation, to which reijfwcd study is 
lieing devoted, may yet open up nav vistas in pro¬ 
phylaxis and in serum-tiierapy, but to Pasteur’s pioneer 
work in this field, preventive medicine must for ever 
pay homage. 


Pasteur in Crystallography. 

By Dr. A. E. II. Tu'iton, F.R.S. 


I T is very rare indeed that a si lentific man of our 
time is equally distinguished lor his researches 
in both the great fields of natural .s( lence, the chemico- 
jihysieal and the biolngiial, yet this is true of Louis 
Pasteur, llis fame as a chemical crystallographer was 
assured for all time by his brilhant discovery, as a young 
man of twenty-six in the year 1848, of the true nature 
of tiTtanc acid, by his measurement of tii^ crystals ol* 
the two optically active varieties, and by his revelation 
of the connexion between right- and left-handednet.s 
of crystalline form (enantioniorphism) and optical 


activity. This parlinilarly ‘interesting pioperty of 
rotating the plane of pofarisation t)f a ray of polarised 
light has been said by Prof. Percy Erankland to be 
“the distinctive .seal of nobleness exliibited by the 
arisloiraey of chemical compounds.” The distinction 
adjieved l)y Pasteur in the biological world, great as 
it i.s, rendering his name a household word among us 
anjl one to be bles.sed by generations yet to come, 
is thus at lea^t equalled hy his pioneer services to 
crystallography. 

It IS somewliat remarkable that Mitsclieriich in the 
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y^ar J819 should have made his cclehrated di.su)\'en' 
of isomorphism during/ his first rescarcJi, that Scheerc 


in 1769 should iuivc isolatecl tarlarir acic^as tlie result 
of hts first investigation, and that Tasteur in 1848 
should have discovered the great principle of. enantio- 
morphism anti the gcneiali.sation connecting it with 
optical activity now known in crystallography ns 
Pasteur’s LavN^ as the result of his earliest resennh. 
Youn^^ post-graduates Setlfng forth on Iheir first steps 
in S('icntific research may fflid great encoiirijgetneiu 
from tlie.se interesting facts. 

In the year i8iy an acidic .substance greatly rcscin- 
hling (lieifartaric acid discovered hy Si'licele had iiecn 
found in the grape-june vats of 'J'hann in Alsace, and 
in 1826 it was investigated hy Gay laissac, who was 
obliged, however, to confess himself pn/.iled as to the 
nature of the substance. Gmelin also examined it 
in 1829, with a .similar result, hut he at least gave it 
a name, Tranbensaure—acid of grapes—which was 
translated ns racemic a( id in France and Isiigland. 
Suhseijuently Berzelius tackled it, and got .so far as to 
prove tlial its empirnfil <om|)ostlion was (,,1 I(,Oq, the 
same as that of Scheele’s tartaric acid, this observa¬ 
tion being indeed tlie introduction of the jiniK iple 
of isomerism into < lieiiiistr). Siiortly atterw'aids 
Biot, who subset|Lienlly became llie close fiiend and 
admirer of Pasteur, m the course of !i: ■ [)ionc*er woik 
on the rotation of the plane of jiolarisation of ligiit l>y 
certain specific sulistanccs, e.vaniineci for lolatory 
power'both this racemic acid and tartaric acid lie 
found that t 4 ie latter, liotli the crvstals and llieir 
solution in water, rotated the plane of polarisation to 
the riglil, I)ut tliat r.n ernic a< id was ccplKMily inactive. 

It was at this juncture that Pasteur look up the 
study of lln;,subject, coneeiilr.iting ihs attention Inst 
on racemic acid «nd its .salts. One of the most readily 
obtainable is sodium hydrogen racemate, and when 
to the solution of this salt ii*\v'ater ammonium hydrate 
IS added, the salt sodium anuiiomum riuemate crvslal- 
liscs out on standing, its c oyiposilion ix-iiig (VljO,; 
NaN 1 14.4TT20. It was in cxaminin., hesc* ii vslals 
that P.isteiir made the initial discovery which kd to 
all the rest. For he^observc'd that in .some (»l the 
crops obtained all the individuarcrystals were eitlicr 
right-handed or le}t»-handecJ,*1110 two Vi^ruMies In-ing, 
when analogously eciually developed, the nninir- 
images of eac h other. Moreover, er)stal.s of Either kind 
at will eoiild be obtained from a inetastable (saturated ; 
at 28" (\ and cooled to ordinary tenij)eialuie) solution 
of the salt l)y touching the solution watli a (i)slai of 
llic desircil variety. The crystals Icelong ^to ^lie 
rhombic bisphenoidal class 6, tlic fa^cs of comple¬ 
mentary bisphenoid.s I)eing present on opposite sides 
on the two kinds of crystals. 


I On collecting crv,sials of each variety apart, redl.s- 
solving them .ind recrvstallising, the Iresh cry.stals 
proved to be ol iJie s.iine kind as those ch.ssolved ; 
and on pi^njiiiatjng a solution of each variety with a 
soluble Ic'.id salt and dc^composing the prc'cipitatcd 
lead s.ilt iiy mtons of sul|)bure(ted hvdrogen, Scheele’s 
ordinary dextro tartaric acid vv.is obtained in one 
‘.ise, w'hile llie other variety gave (luile a new form of 
tartaiic ac id, the c rvsi.ds and solution ol which rotated 
the planc^ of polarisation to the lelt. 'Phis was, in 
tact. i!ic isoliilion by Piistcnr of la’vo-lartanc acid. 
Full her, on mixing the two separate acids thus derived, 

1 igiit-handed and left-lianded, he noticed (hat iieat 
was cwolved^ a molecular combination of the tw'o 
varieties oec'urnng, the* product bc-ing racemic' a\*id, 
wliicli (rvstalliscd, out w'lth a nioIt»( ule of w'ater of 
c rysiallisation, t^ll^Og . TIA). Tlnis lie disc'overed the 
true n.ilurc cM racemu acid, namely, tlial it is a mole- 
tular (om|)ound ot the two ojitically active tartaric 
acids, the tvvc^vanctics exaclK' neutialising eacli other 
.Old prodiH'ing thereby o[)ti(al madivily. 

Pasteur must have had some c onsidcr.ible c rystnllo- 
gt.ipluc knowledge, for he nicasiirc'd c rvsteds of dextro- 
tartanc .u id and made observations with kevo-tartanc 
acid which were adeciuale to prove that its crystals 
were the mirror im.igcs of those of the ordinary dexlro 
acid 'Pile civsl.ils Irelong to the sphenoidal class 4 
of the rnonoclinic system. 'I’ypicai crystals of the two 
varieties arc shown in llie accompanying Figs, i and 
2, and it will lie c kar that the dexlro variety. Fig. i, 



cxliibits llie rigl^l clino-prisin {oii}, w'hile the Uevo 
vaiic-i), I'lg. 2, has only tlie left clino-|)rism |oii| 
developed, of the two possible s[)hcnc>icls, the dis- 
tmctiv? loriTis of this class of lower than liolohedtal 
s_j mmel i y. 

'I'hcsc crystals of the two opticall) ac'tive tartaric 
acids are .tnhydrous, coriespuncling to the formula 
('.iITgOg. ()n ihc' other li.ind, racemne acid, as already 
mi'utioned, crvslallises vvitli a molecule' of water, and 
the crystals are cjuite different and of only one kind, 
belonging to the pinakoidal holohedral class 2 of the 
tric'linic system, as .subsecjiiently establislied by l)e 
la Prevost;f)c. The c'oml)ination of llie Iw'o optic^tlly 
active varieties, howevAr, is <0 loose that the sejiarafion 
into the two kinds aircaejy described is possible, under 
the specific conditions stated. 





\ariety of tarlaric' acid—mcso-tartaric acid—which 
is truly and permanently without action on the plane of 
polarisation ol light, and so is quite .imresol*/al)le into 
two optical antipodes. This further fact threw great 
light on the subject, and eventually Pasteur showed 
that the explanation of the whole matter is to be found 
in the symmetry or dissymmetry of tlie ehemical 
molecules themselves. Not only is the empirical 
formula the same for all, but the constitutional 
formula written in one plane is also identical, namel)^, 
f'lIOH-COOlI 

\ ; but the atoms or groups are difTcrently 

CITOII-COOH ‘ ^ 

disposed in spare in these ditTerent phuacal isomers. 
Physical isomerism js possible when the substance 
possesses what has since been called an as>Tnmetru' 
carbon atom, an atom of <’arl>on of which the four 
tetrahedrally disposed vah-ncy lionds are satisfied liy 
four different elements or groups. Optical activity 
is usual in ail sucii cases, hut it has more recently been 
shown tliat it is not tlie absolutely essential comlition 
for tiic development of optical activity, the absence 
of second order s>mmeiry elements (planes of sym¬ 
metry or second order a.xes) and possession of only 
first order (axial) symmetry being tlie more truly 
determinative condition for the development of two 
cnantiomorphous varieties of pii)sical isornerides and 
of their aceomixinying opposite optical activities. 
Tartaric acid, however, does possess this cssc-ntial 
condition, and it lias also two asymmetric curlion 
atoms, namely, those m the two ( IIOII groups (starred) 

, , . , n:iIOfH OOII , , 

of the constitutional formula i , and the 

*(’I 1011 -r 00 II 

group of atoms in one half-molecule may be cither 
symmetrically disposed w'llh respect to those of llie 
other half-moiecLiIe nr differently disposed. When 
they are syiffmetncally arranged, internally cc)m|>en- 
sated, the whole molecule is optically inactive, this 
corresponding to the Vase of the truly inactive tartaric 
acid ; when they are iinsymmclrically arranged they 
al% so in either a right- or a leti-luindcTj nianflca'' the' 
crystals being helically c:onstrurted (recently confirmed 
by X-ray anal)sis) us a right or left screw, giving rtse 
to the two optical enantiomorplious anti|)odes, as in 
the case of dextro-and la“Vo-tariaric acids. Racemic 
acid, the molecular combination of the two last 
mentioned, is the case of external c ompensalion as 
regards the molecules. 

The work during the present year ol Mr. W. T. 
Asymry in the laboratory of Sir Wdliain Rragg, on the 
X-ray anal) .sis of tartaric acid*, the results of which 
liave just, most opportunely, been communicated*to 
tlie Royal Society, has proved without a shadow of 


doubt that the four atoms of carbon in the molecifle 
of ordinary dcxtro-tartaric acid are, in very truth, 
spirally arran-gccl. This is A most welcome confirmation 
of Pasteur’s great work on the very eve of his centenary. 

The principles on which the whole of these results 
arc based were eventually summarised* in what has 
.since become known as Pasteur's Law, which may be 
briefly stated thus;—“ If the atoms of a chemical 
moleculc’be dissymmetrically aVranged, this molecular 
dissymmetry implies the^iossibility of the existe*nce of 
two oppositely complementary configurations of the 
molecule. Rolli varielie.s have the same chemical 
properties, and they are endowc'd alwa^js ^ith equal 
but oppositely directed rotatory jxiwer. The presence 
of molecular dissymmetry therefore reveals itself by 
this rotatory power of the molecules and is wholly 
determined by their chemical constitution. When 
the atoms of a chemical molecule are dissymmetric¬ 
ally arranged, the fac t is at the .same time betrayed by 
the occurrence of the two varieties in complementary 
non-superposahle crystalline forms,, possessing screw 
axes of opposite winding.” •• 

This jnirely chemical and crystallographic work of 
I’asteiir was connected with liis later bacteriological 
and zoologR.xl work liy tlie further pioneer observation 
tliat when the sjxires ot the lerment Penicillium 
glaucuin were added to a solution ot racemic acid 
containing a small quantity of pliospliatcs (which 
appear to be essential to the life of the organism), the 
clextro component of the molecular compound' of the 
two varieties of optically active tartaric acid is some¬ 
how isolated and eaten u() by the organism, leaving 
the Iievo component untouched so long as any dextro 
acid remains. Why this is so is a mjstery still, con¬ 
nected with life itself. IJy arresting the^fermentalion 
at thepsychologual moment, the residual laivo variety 
can, thus be isolated and crystallised out tolerably pure, 
and Its isolation was, as aVnalter of fact, thus effected 
for the first lime in yet a .second manner by Pasteur, 
and Its crystals shown by him to be tlie mirror-images 
of tiiose ot Scheelc’s ordinary dcxlro-turtaric acid. 

This oiiservation by J^isteur has developed into a 
general rnetliod lor tlie fissuro«and separation of the 
Iw'o separable varieties of a racemic compound—for 
many such compounds ^lave sinue been discovered— 
and for the isolation of one of them, the other being 
chosen income my.sleriou.s way for preferential destruc¬ 
tion by the organism, in assimilating it for its own 
nourishment and reproduction. Thus the great value 
of tlie classic work of Pasteur on the tartgric acids lies 
in^the fact lhat this group of compounds proved to he 
hut a type of a Targe class of substances, which exhibit 
physical isomerism in two enantiomorplious varieties 
that are optically active in opposite directions and 
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In the year 1850 Pasteur discovered yet a fourth 
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t'ombipe molecularly to form compounds of racemic 
character. His methods and his law have thus come 
to be of wide, indeed genotal, applicatio^i to all siicli 
cases. With regard to the deeply interesting question 
why so' slight a difference of nature, between two 
varieties of a»substam e, as a mere difference of type 
of helix—right* or left-handed—along which the atoms 
are arranged, should be a sufheient cause for the 
different behaviour of a Ihfing organism brought into 
contaft with it, remains s^ill unsolved. The fact, 


however, has been amply confirmed over and over 
again, as well as !>y Kmil Fischer’s results on the 
selective fcrmentaiibn of sugars by yeasts, so that it 
appears if the action of every living organism 
corresponds to only a jfhrlicular arrangement of the 
atoms in a chemical molecule. I’asteur himself says 
(i860), and with thej>e words of still valid portent this 
article may well conclude : “ 1) y a \h dcs myst^res^qui 
preparent aTavenir il’inuncnscs travaux et api>ellent d^s 
aujourd’hui Ics plus serieuses meditations de la science.” 


Pasteur’s Early Research in Pure Chemistry and Fermentation. 


^ , By Prof. Arthur 

"'HE purely chemical researches of Pasteur, under¬ 
taken when he was a young man of twenty-two , 
years of age, were all comprised within the epoch 
1844-1860, during the latter part of wlu< h he was also 
actively engaged on his great work on fermentation. 
Pasteur’s fundamental contribution to pure chemistry, 
the idea of the asymmetric arrangement of the atoms 
within the molcculg, has proved to bo one of the most 
fruitful comeptions ofnhe science. The experimental 
methods which led to its development have provideil 
chemists with a weapon by wlucli many of the nio.st 
difficult and subtle problems ha\’e been .successfully 
attacked ; a weapon which still maintains il.s place in 
the armoury of the clicmist and is every day turned to 
fresh account. 

Pasteur’s fundamental experiment on the resolution 
of the racemates, and the dramati*' scene 111 whicii his 
great discovery was recognised by the veteran Biol, 
are among the classics of chemical literature. The 
thrill accompanying the culmination ot this his first 
succc'.sful research, the memory of that ]o)ous nervous 
excitement >^ich prevented him frofn again looking 
into the polarimelcr, must have always remained 
vividly present to his mind and can never have liccn 
effaced even by the ever-inc/easing flood of discoveries 
which marked his later years. 

.Stereochemical relations are^now so well established 
and so universally admitted that it is diff- nit to realise 
the intrepidity of Pasteur’s theoretical deduction.s. 
He saw at once that tlit asymmetry of his two tartaric 
acids would lead tlicm U) form Tlitfercnt compounds 
with an asymmetric (optically active^ liase. t)n 
making the experiment, after many abortive alleniiits, 
he at lengtli had the satisfaction, second nn 4 y to tliat 
experienced at the successful resolution of the race- 
mates, of obtaining crystals of pure cinchonicine 
Iievotartrate. by the crystallisation of the racemate of 
this optically active base. Thus was estahlislicd the 
classical chemical method for the resolution of asym¬ 
metric compounds. 

It is of special interest, in view of the later direction 


IIakukn, F.R.S. 

of Pa.stcur’.s scicntifi<‘ work, that he at once perceived 
tlie hearing of hi.s new discoveries on the chemisfry 
of the living organism. It was only among the pro- 
elm ts of vegetable and animal life that he found 
substances the molcuiles of wliidi were abymmetric. 
In the mineral kingdom and among tlic synthetic 
products of tl*c‘ organic cliemist molecular symmetry 
lield undisputed .sway. lie llierefore regarded the 
living organism as the sole sourci* of asymmetric 
molecules, the cell acting as “a laboratory of asym¬ 
metric forces.” Observation soon reinforced these 
theoretical ideas. Struck by the “ .sjiontancous ” 
fermentation of a solution of ammonium tartrate, he 
transferred a drop of the fermenting liciuid to a solution 
of iinimonium racemate and found that when the 
fcrinent.ition wldih en.sued had ceased the Iicvotartrate 
was quite intact whereas the dextro-acid had dis¬ 
appeared “Thus” say.s Pasteur, in his lectures 
on Asymmetry,^ i860, “ tlie I'onception of the influence 
of the molecular symmetry of natural organic products 
is introduced into physiological studies through this 
important criterion (optical activity), which forms 
])erha])s the only sharply defined iioundary wliich can 
at the present day lie drawn between the chemistry 
of ilead and living nature.” * 

It was. according to Duclaux in his charming hio- 
graphv ” P.vsleur, hisloire d’fm e.spril,” another 
aspect of llie relation between organisms and the 
as>mmPtry ot their products which led him to ific 
study of fermentation, his next great field of discovery. 
Am>l alcohol, the optically actii’c lonstitiicnt of fusel 
oil, was at that lime universally supposed to he derived 
from the sugar, although it is now known, tlirough the 
brilliant researches of Felix IChrlich, to he a product 
of the decomposition of protein. This substance was 
assumed by the opponents of the vitulistic theory of 
fermentation, whiih had been based on the discovery 
»£ the \\\m^ nature of yeast in 1837, to owe its optjeal 
activity to the parent tnolecule of sugar from which it 

* Quoted from Ftankland’s Pa<;tcur Memorial Lecture, Jour. Cbem. 
Soc., 1897. 
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was derived. Pasteur, in view of his experiments on 
the deconif>osiiion of active substances, which gave 
rise to inactive products, could rfot accept this idea, 
and, regarding living beings as the sole^source of 
asyinmetrii* molecules, was Strongly inclined to the 
belief that in the production of the active alcohol a 
living organism must have intervenetl. With char- 
acteristh' energy he commenced the study of the 
lactic and alcoholic fermentations, the results of which 
(published in 1857 and i860) were of such far-reaching 
and unexpected importance. The lactic organism— 
hitherto not only unknown but almost unsuspected— 
was discovered and shown to be the specific cause of 
the chemical (.liange of sugar into lactic acid. In the 
sapie way he showed that Ining yeast wils the rausc; of 
the alcoholic fcrnv.ntation of sugar, and triumphed over 
the objections and arguments of Liebig by growing 
yeast in a synthetic medium, wliicli contained onl)- 
mineral salts and well-known pure slalile organic 
sulistanccs. By this byld stroke Liehjg’s contention 
tliat the fermept w'as an unstable substance formed by 
the action of air on plant juices cemtaining sugar was 
totally overthrown, and witli it tell his theory ol 
fermentation, acc(»rding to which the instability of the 
ferment was transferred to the molecule of the sugar. 

Pasteur, who liad at once discovered that carbon 
dioxide and ahohol were noi the only products of 
alcoholic fermentation, but that succinic acid and 
glycerol werealwa) s formed, in addilion to the new-born 
cells of the organism, regarded fermentation as a plusio- 
logic'al act Iiy which the yeast .iccjuired some malerial 
essential for its life ironi the fermented sugar. No 


fermentation without life was his deliberate conclusion. 
He was not, however, heedless of the attempts made by 
Traube and ^others to attribute fermentation to the 
presence of ferments in the living cell, and we are told 
by Roux that he made many vain attempts by grind¬ 
ing, freezing, and plasmolysing yeast oell.s to obtain 
evidence as to the existence of such a ferment. It 
is .strange to reflect that it was in all probability an 
unforluntite .selection of a’yciust un.suitable for the 
purpose of such e.xperiments that led to these repeated 
failures, and tliat but for tins he might have anticipated 
Buchner by a quarter of a century and have advanced 
one step further towards the elucidation of this coin- 
])le.x problem. * * 

Buchner’s great disc-overy (1897) showed that 
Pasteur had gone loo far in his generalisation. The 
ac t of fermentation was shown to be a chemical change 
produc ed in the presence of a non-living agent, separable 
frenn the cell, an agent the complexity of vvliich still 
awaits c'omplete resedution. It is tlie production of 
this essential instrument of ciuinge that is a function 
of the living ceil, and the pliysjcdodical significance of 
llie act of fermentation is, in all prohainhty, not the 
acciuisition of material licit of energy. 

It was r\vsteur’s great ac-iiieveraent in these researches 
to have cleared the ground fcjr fuluie work. The old 
indefinite ideas were shown to lie wrong and it was 
definitely proved that cac li different type of fermenta¬ 
tion was clue to a specific organism. Here the modern 
study of fermentation begins, and every worker.on this 
subject must look back with gratitude to Pasteur’s 
researches as the ultimate inspiration ol hi.s labours. 


Pasteur and the Fermentation Industries. 

By I^rof. A. ,R. f.iNc;. * 


L OUIS P.\STKUK, one of the great figures in tlic 
.scientific: world of the nineteenth century—and 
there were giants in those davs—was a man whose 
Studies covered a mwre extensive rafige than lliose of 
perhaps any other scientific man of his time, wliile his 
rAearches liavc had a correspondingly far-«eac.hing 
influence on both pure and applied science. Pre¬ 
eminently an academic worker, he was aide to apply 
his discoveries to prev-mtlvc mcdiciac, surgery, agri¬ 
culture, bacteriology, and the ferment<iticni indiistncs. 
Some of his later work »vas, indc'cd, actually taken up 
witli a distinct practical objective. But the success 
achieved in his researches in ajiplicd scicuu'c must be 
attributed solely to his profound studies in pure* sc ienre, 
witlioui which he would not have been i^ possession 
of the means of attacking proNeins in such a manner 
as to olHain results of direct benefit to mankind. Jn 
this connexion it may be pomted out that one of the 


out.slanding features of his genius was his remarkable 
prescience, whic h enaldccUhim to turn [iiirely academic 
work to utilitarian ends. As an example of the 
practical trend of Ins mind, his remarks in the preface 
to his celebrated “ I’^fudes .sur la bidre ” (Knglish 
Translation) mav’ be ejuoted : • 

“I am convinced,” he say-s,g“that J have found a 
precise, prac.lic.d ^dution of the arduous problem 
which I proposed to ny^clP. . . , These new studies 
arc- based 014 the same- [irmciples^which guided me in 
my rescarc.hc.s on wine, vinegar, and the silk-worm 
disease principles, the ajiplication of which arc 
jnacticully unlimited. The etiology ol contagious 
diseases may, perhaps, receive from tiiem an un- 
c^pec-ted light.” 

If we arc* to understand the cause.s which led to 
Pffsteut’s association with the ferm?;ntation industries, 
wc must consffier briefly his early work. It is an old 
tale, yet one worthy of repetition. From the College 
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of Arbois, be proceeded to Besan9on and entered the 
Ecole Normale in 1843. Here, as a student of chemistry, 
he came under the influent* of Balard a»d of Dumas’ 
while his attention was turned to crystallography by 
M. Delafosse, assistant to Hauy. When in 1844 Biot 
presented to (he French Academy of Sciences a paper 
by Mitscherhch, in which.it was stated that the sodium 
ammonium salts of racemic acid and of ordinary 
tartanc acid respcctivdly’lvere identical nof only in 
chemical composition but i«so in crystalline form, 
Pasteur, who seems to have lieen guided by Sir John 
Ilerschel’s discovery in 1820 of the opposite hemi- 
hedral relationship of dextro- and tevo-rnck crystal 
or quartz, demonstrated to Biot’s satisfaction that the 
crystals of sodium ammonium racemate also exhibited 
opposite hemihedrism. lie was able, in fact, to separate 
by selection those crystals derived from ordinary dextro- 
tartaric acid and those derived from the hitherto un¬ 
known lievo-tartaric acid. Pasteur was, however, in 
the first place a cliemist, and not long afterwards he 
discovered a chemical means of re,solving racemic acid 
mto its cnantiomoriiiiic isomcrides by fractional 
crystallisation of its salts with certain optically active 
bases. This was followed later by a third, a biochemical 
method, which depended on the fact that the green 
mould PeniaUntm glaucum, when grown in the presence 
of racemic arid, ferments the dextro-n. id preferably 
to the Ijevo-acid. 

It is possible that this iast-nicntioned discovery was 
the means of ieadin;^ Pasteur into the dommn of 
biology, in wiiich hrancli of science he was destined 
to make sdeh Iirilliant disuneries Tlie commence¬ 
ment of his researches on yeast dates, hov\ever, fiom 
the >c-ir 1856, when he ocLupied the position of Dean 
of the I-'aculW of Science at iaile Jfere lie was con¬ 
sulted by a lo(ji*l distiller named Itigo on certain 
difticLilties encountered in the manufacture of alf'ohol 
from beetroot,. ^ 

before dcstribing I>astcur's fmal conclusions on the 
nature of yeast and of alcohohc fermentation, it will 
be necessary to take a brief relrospccc ^^lamc on 
the state of our l^nowlcd.ye prior to the period ^Mtli 
which wc are dealing. • 

The cellular form of yeast limriieen established mi 
long ago as the sev*:nleemri Century by Anton Van 
Leeuwenhoek, and m 183b Cagniard-Utour ohsened 
that yeast cells are susceptible of reproduction by a 
sort of budding, while a similar oltservation was made 
about the same time by Schw'ann. Little amount was 
taken of thyse observations, however, and aicoluilic 
fermentatiop was explained by tlie theories of Berzelius 
md of Liebig, the former iigarding Tt^as a catalytic 
ahenomenon, and the latter as one in which the ferment 
;yeast) was a substance which decomposed readily, 


and in so doing set in motion the molecules of the 
fermentative matter. 

In the year i856,*Pasteur commenced his studies on 
yeast anct on alcoholic fermentation, and from that 
time dates his celebraftd controversy with Liebig, 
which raged with fury up to the year 1861, when 
Pasteur liad eStablished anaerobic growth in certain 
micro-organisms, and hud finally proved that yeast is 
a living organism. Hi.s further comdiision was that 
alcoholic fermentation is a phenomenon coterminous 
with the life of yeast. Still Liebig maintained his 
view tcmaoiou.sly, and only modified it in 1870. 

‘ ft is possible,’' said Liebig, “ that the only correla¬ 
tion between^he physiological ad and the phenomenon 
of fermentation is tlie production in tlie living celUof 
the substance which, by some special property analogous 
to that by which emulsin exerts a decomposing action 
on salicin and amygdalin, may bring about this decom¬ 
position of sugar into other organic molecules; the 
pinsiological act, in this view, would be necessary for 
the production of this suhstivice, hut it would have 
nothing else to do with fermentaljon.” To this 
Pa.steur replied, “ Iri je ne contredirais encore pas.” 

Liebig’s final hypothesis was therefore similar if 
not identical with that of Berzelius, and we shall now 
see how it was reconciled ultimately with the views of 
Pasteur. Berthelot in 1858 suggested that fermenta¬ 
tion was the result of unorganised ferments (enzymes) 
secreted by the yeast, but to this Claude Bernard 
objected in i860. Brefeld in 1874-75 con.sidcred that 
it was only when all tlie free oxygen in a fermentable 
li(pud liad been removed (hat the yeast cells commenced 
to extitc lermentation, which he believed to be due to 
an enzyme. Pasteur in the cuur.se of his work Iiad 
tried in vain to isolate this enzyme, and he favoured 
the view that fermentation was a vital act of the yeast 
tell. In 1897 I'y Buchner extratted the enzyme of 
alioholic fermentation from >east and ( ailed it z>inase. 

Pa^tcur’s lurther work on lermentatioi? is embodied 
m bis celebrated treatise, “ Ivtnclcs sur la bi^re ” 
(1876) 

“ Our mislortiine.” be sa\.s, “ prompted me with the 
ide.i of^these researches. 1 undertook them imme#i- 
atel\ after the war in 1870, and have since continued 
them without interruption, with tlie determination of 
perfcitmg them, and there!)) lienefiting a branch of 
industry wherein we are undoubtedly surjiassed by 
tjernuiny. [ am convinced that I have formed a 
precise, practaal solution of the arduous problem 
which I proposed to m\self-that of a process of 
manufacture, independent of season and locality, 
which should obviate the necessity of having recourse 
to the costly methods of cotiUng employed in existing 
processes, aid at the same time secure the preservation 
of Its products for any«!engtli of time.” * 

J*asteur’s views on alcoholic fermentation are some¬ 
what difficult to understand : hence lie met with many 
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opponents to his theories. Tliey may be summed up 
in in:* famous dictum—“ Fermentation is life without 
air.” He recognised, however, the necessit)’ for the 
pn\scnce of dissolved oxygen in a liquid ejndergoing 
fermentation. Were it not, he says, for the oxygen 
which yeast meets with dissolved in the wort and also 
that which it sei/e.s upon when manipulated in contact 
with air—for )'east which has been deprived for some 
lime of free oxygen absorbs this gas with the greatest 
avidity—it would soon cease to act as a ferment. 
Pasteur, therefoic. lays the greatest stress on tlic need 
for aeration as a preliminary to fermentation, and 
this was one of the most valualde of his suggestions 
relating to fermentation teehnology. 

•‘According to Pasteur, liowe\ (‘r, ) easl is an amphibian 
living tile aerobic life of an ordinary fungus, in which 
case in the presence of free achation the maximum 
cell reproduction is olitaincd with a minimum of 
alcoliolic fermentation or none at all, and secondly, 
as an anaerobe in wliith alcohol procViction is at its 
maximum togvtiter with a more limited ('ell repro¬ 


duction. But in order to ensure both these .results 
it is necessary for the yeast to have fixed a certain 
quantity of«oxygen. It S impossible in»the space at 
our disposal to deal with the work of Adrian Brown, 
of Horace Brown, and of A. Slator. The question is 
still in a sense in the melting-pot, buf^it would seem 
that Pasteur’s views are likely to be proved to be in 
the main correct. 

No bttter trilmte couKl ije paid to the services 
rendered by Pasteur to the fermentation iniJustries 
than by (pioting the words of Dr. Horace T. Brown. 

” 'I'he eiirrenl of my thoughts was entirely changed 
In the perusal of the early work of Pasft:ur^ and when 
in 1867 . . . the celebrated ‘Etudes sur Ic vin ’ 
came into my hands. I became tbornuglily imbued 
with the new biological aspects of fermentation, 
'rhere arc jirobably but few here who can . . . fully 
realise what it meant to have the vague and utterly 
sterile ideas of the Lieliig scliool replaced by the clear 
and logical demonstration that fermentations are 
phenomena correlative with the vital ai'tion of specific 
organisms.” 


Centenary Celebrations. 


'’|''HtRTV' 0 \K years ago. in the l^sue of X.\iuuk 
^ for .March 26. r8i)i (\ol 43. p 481), .Sir James 
Paget eontributed to our Scientific Worth) scries an 
ilhiminaling account of tin lareer ami siieritific 
researches of Louis Pasteur Ills son. Mr Steplien 
P.iget, in an artide in the present supph'inenl. makes 
clear tlie full meaning of Pasteur’s work as the founder 
of bacteriology, and expresses the admir.ition of the 
seienlifie world tor the fertile fields of studv opened 
by liim in inanv departments of n.ituial knowledge 
This and other contributions witii wim h we ba\e 
been favoured by Profs Puiloeh. Ledingliam. Harifen. 
Ling, and Dr. 'rutton. will, we hope, be a((e])led .is a 
modest tribute to the g<'iims of an apostle ol sueme 
and supreme beneliUtoi of the luini.m i.ue 

The event, of course, wimh we disire to mark t)v 
tlie pubiu.itjon of this supplement is the tentenaiy of 
Pasteur’s birth .it DiMi" on December 27, 1822 The 
b'rcncfi Ai'ademy of Medn iiu- will lekLr.ite the (cnlen- 
arv on Deiemfier 2^1 b\- a spei lal meeting, whuh will 
i)e addri'sed b) se\era! flistinguisbed men of siieme 
(in the following da\' there will be .t similar ^sseiubl\ 
at tli(‘ Pasteur, Iiislitule, to which the ,\(adctii\ ol 
.Medicine will stud rcpresentatucs. In the Inileif 
States of Ameru'.i the New \’ork \( adein\ of Mcditine 
is organising an exhibition of liooks, m.iniisi ripts, 
pictures, .ind so on, illusiratue of tlie life and work 
of Pa''tciir '('lie exhiliitioii w'd! I'e opened formalls on 
December 27, when a iiiimlier of Misiingiii-.lied Americ.in 
medical men will give addre-.ses on v.uious aspects 
of Pasteur’s work In Oeat Britain the Alliance 
Kranyaise is entertaining M.M. Vallery-Kadot. <lescend- 
ants of Pasteur, in Fefirijary, and Dr. Pasteur Vallery- 
Raltlot Is to give an account of his grandfather's life 
and work. 

Probably the most import.mt event will be the gft-at 
exhibition of h\giene and bacteriology which is being 


organised bv the town and University of Strasbourg, 
with the comurrenre of the Pasteur Institute and 
the approxal of the familx of Pasteur. 'I’liere. from 
Max till Ocfoiier next, it is proposed to hax'e exhibits 
illustr.ating the .tdvances of sdonce made as a result 
of Pasteur’s far-reaching discoxeries. wliile tongresses 
for dis( Lissing (jueslions relating to tlie prevention of 
disease will l>c licld. It is hojied that it will be possible 
to presi'ive a seition of the cxlnbition as a permanent 
Museum of llxgicne, principally for demonstrating the 
liest methods ol dc.ding with public water supplies 
and similar matleis 

On the opening dax of the exhihitum there will be 
another int(res 4 ing u-remony in the form of the un- 
V(‘ihng of a monument to Ikisteiir w^ik h is being 
eret ted at the UnixersUy ot Strasbourg. 'Die monu¬ 
ment will be an obelisk < arrxing a medallion of Ikvsteur. 
It lias l)een proxided out (»' funds subscribed Ironi many 
countries, towards wliuli a comnnttce under the 
presidem V of Sir Charles Shenmgton, president of 
the Koxal Sodety. xxA .d>le to forwaid a substantial 
nintribiiliun from tins coiintrx It is expeited that 
a large and reprcscnt.ilivi- i:.itheriMg from the snentific 
world will be present on tlie^histoiu ociasion of tlie 
unveiling eerenionx'* 

The iTeiieh (loxernryent will be represented at the 
x’arious official <clclirations In addition, the Paris 
correspondent of the 7 ’/wn states that the president of 
tlie senatoiiai (ommission on edmation has announced 
tliat on the exeiiing of December 27 flic lielL of Dole, 
Pasteur’s birthfil.u e, will be rung for the two minutes 
fifeeeding 5 o'< Io< k. aiu! that tlie liells of tlie Franehe- 
Coml(i' from tlie plain ol the Saone to the ere.sts of the 
Jiira v^ill repl)^. He has also .suggested •that all the 
liells in i^'rai^'e should be rung at this time in com¬ 
memoration of the great work for Iiumanity accom¬ 
plished during tlie past century. 
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Smallpox and Vaccination. 


T ill', picsent hiiiilcil uiitliii'.ik til Mii,tllj)(i\ in 

l.omlun ,ui\I •- point to tin UmiIlI <>n siii.illpi.\ 

ami \.ii I ination |,\ il,,- RvM-.udi Duluiu' 

llic uidtspu.iil (Itn 1 iImH tnii nl tl^|^ iitiular 
umild ln'lp in dh-'ip.ii idl' nnn h iMn.ip|)U'li( ii-'ityi on 
[ till' "iililnt TIiom' uquiiiit'; .1 inoiu iKl.iiicd i’\- 

j poMiioii will lind Tl in .1 iiMiit upoii o| niiutcun 

, pauC'' bMlid l>\ the \linisli\ III llr.illli .it the piuc 

! ol Af/ 

ilu' lralli.1 ol llu' K(s(,tii!i IhltiiM ^iiii<t\ poiiiO 
out iImI ^o^ll rillcrn million jn|'Oll^ in l‘'nL:l.ind .md 
Wales .ii tlie [tresent lime au iinpioleeled .lu.iiiist 
''liiallpox l)\ \.ti I Illation I'Il'Iiii ^ .lie »|i|oted iMii'-li.it- 
111;; llie well-iviioun l.u N lii,il sm,i|lpo\ .tll.u ks i liie|]\- 

t!u' mu.i< (in.il( d. tli.ii 1 he l<i(,ili)\ .imoii;; mu.lu in.ited 
Is iiiiK h hiulier than anioiT; \.ii 1 in.iicd patients anil 
(hat pratlualK no \,iMm,itid 1 iiikl iindei Un \eai'. 
old Midi i> lioiii the due.i-.i' 

'I he siippK ol ul\((iin.tli d i.dl ]\m))h tenders il 
impos-,il)le loi (Hher liihi n iilosu m s\phihs to he 
ioiu(\ed h\ xaifination '1 hu <l.inuer was aiwavs 
li'inole It u now ( \t inuill'lii d 'Ihe oiimieme o) 

(oinplii .itioiu aitu \.ii^ iii.ilion u avoid.ihle il proper 
laie .(lid (le.inhnes-, aie m.imi.lined \'i i a laruc 
jiiopoilion of the lot.il j)()pulatioii .ire mipioteited l)\ 
\ai (III,ilKin. and ale di pendent tor then lietdom Iroin 
>inallpo\. on tiie pimnpl ouiiilion and notiliialion 
ol evei y < .ue ol sm.dlpnx. on thi intelliui'iiu' and 
I OHlph t( Hess o| the wolk ol Ihe liiedii.il odiier ol 
lie.dth. .md on the s.uisl.n im \ workiiiu ol (\ir\ p.irt 
ol ihi ni.iihinei) o|, saiiilaiv .idminist Ml ion whiili, 
almost times withoiit mimhii, h.u ll^tMlned out- 
hie.iks ot sin.dlpox within .1 'in,ill i lu le. Thu 
maihmejv ('ompiues liospil.d uol.ition oj ji.itieiUs 
di'inlei lion. .1 < omplete lul ,md d.iilv smveill.tme oi 
lont.ii ts wilh the paliinl. .md iht 'iiiioimdinu ol tlie 
p.itnnt with .1 complete iinu o| person-, piotec'ted |i\ 

\ .11 un.i I ion. me liidiiiu '.milai \ iiupi < tot',, disintei tors, 
anituil.im e drivt.r''. doitM' iim-.t', w.irdsin.iids. o»nd 
so on 


11 is this Him ol pi oil I tl d pi I 'Oil' ,md the luoni])! 
van Illation m ie\.ic c m.ilion o| .d! who li.ive hien 
expo'id to inlietion wlinli en,ii)iis lu to point to .1 
iiioid ol sm.il![>o\ pri\(.nlion ol which Ihe (onntry 
I .III i'e jiioiid a H ( Old in 1 1 m.ii k.dili < onHa't to the 
iMtional lei ord .is reu.nds whoopm-Ti omdi .md nuTisles 
['u I r\ pi r'on v.iiim.itnl and m\. n < m.iUd dmiinisiii.s 
the sU'.im on pnhin hiallh .tdimni'tr.ilioii , and il 
this me.uis ol pioledion wiie to he s\sieiiuitiiallv 
and iinners.ilK .idopted. sm.dlpox hosjnt.ils would on 
longer he required. 
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'' Religio Chirurgi. 

E Jiavc received an address to theological 
students by that famous and well-beloved 
old surgeon. Dr. \V W. Keen of I’hiladelphiu, the 
master and the’representative of AmerKan surgery, 
whose work has long !)e(n iionoured over liere. He 
gives to his a^Mress the title “ Si ien<e and the Scrip¬ 
tures ” ; but. of course, he is concerned with lliat 
hardship ol thoiiglit wlinli all «f us lonfess In 
America, he .sa\s, there is a niisc hievouslei rudcsi eme 
of the warfare over Kvolution " and he sets lunisell. 
b) .si\ty-tw() \ears’ sliidv and teaching ol anatomy 
and surger). to lonlute sm h jK-ople as look lor their 
st'ienee to tiie Hook ol (ieiiesis, and say that man was 
“ a separate direi t eiealion " He finds il eas) enough 
to est.ihlisli a mote reasonahle view, and we over here 
(“an onlv wonder that U should non he ne(e^^.lr) to do 
so. The distimtive niaik ol this addiess is. Iionever. 
J)r. Keen’s dcteimined mil in be .is strong in the 
Chiistian laith as in Ins reasons toii< lung evolution 

“ I Ix-licve that man, jiimscll. mil onlv attain Ins final 
development in the luluie hie hevond the grave In 
that wondrous life I Iielieve as lullv as I do in m\ own 
pre.sont existence. . . Hodvwise, man is an animal, 
but, thanks he to God. his destiny is not the same as 
that of the beasli, that perislj /J'o clevelo)) gieat men, 
siK'h as Shakespeare, M.lton, W ashington. Jam oln, and 
then by death to quencli them in utter oblivion would be 
unworthy ol Omnipotence. To lUy mind il is simply an 
impos.sible (onelusion. Man’s soul must be immoiial.” 

Therefore, Dr. Keen invents a phr.ise that the moral 
and .spiritual life ol man has l)een " engrailed upon ” 
his natural life 'J'he phrase is, however, unsalislymg 
Man’s likeness lioclv wise to animals is ai knowledged. hut 
Dr. Keen evades the animal’s likeness (onductwise to 
man. Whal is the use of Sliakespeaie and Milton to us 
who do not admit an\ great diffc-rem c or gap between 
animals at their highest and man at his lowest ? 

Doubtle.ss, in this (juandaiy, it may advanlage us 
to remember that no science has anything to say aliout 
personality. There is a lot of slipshod talk alxnit* 
organisms but not a word about the animal itself, 
the‘Inscrutable person which is the cat or llie dog, the 
very self which is “engrafted upon” the animal 
organism. Gntil we undci stand-wlueli possibly we 
never .shall—the my.stery and seerc-t of the creation of 
animals, we shall rc*niam in a (juandary that is too 
deep for scientific analysis. The only way of e.sc'ape 
seems to be that which Dr. Keen has taken. It 
reconciles no difficultie.s^. It holds things apart, not 
brings them together. Still, he i.s not the only nian^ 
full of age and experience, who has taken this way; 
and we may get, from liis outspoken declaration of 
faith, a touch of that delight wliich Socrates always 
found in talking to old men. 
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Chemical Technology. 
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(4) The Plow of Liquids in Pipes. By Xorman .Swindin. 
(Cliemical I'.nginecTing Lihr.irv ) P|j ^14 (London: 
Benn Brothers, I.ld.. 1922.) 3?. net. 

(5) Pumping in the Chemical II oiks. By Xorman 
Swindm ((’hemical Kngineeriiig Library ) Bp. 80. 
(London : Benn Brothers, Ltd.. ic)22.) 3.V net. 

(6) Recent Pw^iess in Rubber Chemi-ilry and Technoloxy. 
By Dr. B. Sehidrouitz Pp C\ (London Benn 
Brothers. Tad., 1(122) 3,\' net 

I 'f was. we hclievc, Pascal wlio observed that 
knowledge lends to coneentriite itsell in little 
books. The half-dozen monographs, jniblished by 
Messrs. Benn Brothers, of wliicli the lilies are givc-n 
.above, are at least an exempbfieaLion of the truth of 
this apliortsni. 'i'hc y form members of a series intended 
priinaiily for the use of ihc' eheniKal engineer. The 
inform.ition they afford is given in whal may be lallc'd 
“ tabloid ” form. Tliey are small octavo booklets 
ol some s)\U c»r seventv p.iges, and are suUablv illus¬ 
trated The actual amount of letterpress is. tlierelore, 
very small. Still, .small as they arc*, they are packed 
with useful data, and as they are eomjiiled b\ .luthori- 
ties and are brought up-to-date, they will no doubt 
be lound useful bv the class of technologists for whom 
they are rnoie particularly designed. 

(1) “ The General Brmeiples (jf ('hemic al Ivngmeering 
Design,” by Mr.Hfugii Griffiths, treats (M the essi-ntials 
of a successful clicnneal plant : its physical, chemical, 
and mcehanic'al factors; its praetnal and economic 
factors; and the settlement of the final design in the 
light of experience of the working of tliese factor.s—-a 
matter frequently of no small difficulty in view of the 
complexity of the problem. The book may be regarded 
as introductory to the series. It deals simply with 
first princ'iplcs and generalities, illustrated here and 
there by facts l)a.sed upon' pracTical experience. It is 
well written and suggestive, but contains little but 
what a chemical manulacturer is already well aware 
of, from, it may be, a more or less painful experience. 
The little book would serve admirably as the intro- 
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ductory discourse to a course of instruLtion on ilie 
technique of chemical manufacture. 

(2) In his little work on materials of ronstriK'tion 
Mr. Griffiths deals with facts r#ther than witli principles. 
In his introdiicuon he speaks .somewhat i-onli'mptu- 
ously of the desij,min;," engineer who ha^ hut little 
knowledge of chemistry, and ot the rese.uch i hemi^t 
who is ignorant of even the most eleineiUai \ pniK iples 
of mechanics, both ol w!u»m know little or nothing 
of the bcIuiMour of materials of ronstnniion towanls 
the action of chemical substames under the sptd.il 
conditions of the inanuhu tun', but nho aic \et 
railed upon, one to design and tlie other to work 
the plant. 

There is no doubt th.it m too manv lases the 
stricture.s are well merited. So long ehciuKal 

manufaeluro is confined, as m the ease of su-ealler| 
"heavy chemicals,” to comparatively few substames 
and those of a restruted ilass. the disastious results, 
material and financial, of slh h ignorame are not likelv 
to be very serious. Ihit as the range of his woik 
extends, thi' elicniist is ('ailed upon to l.ue an ineieas- 
ing eomple.xity of conditions in nianuhu ture. and lie 
cannot be too well informed < om crning the apjilu alion 
of conslruetionul materials to (hemii.al jilant hi must 
know, not only the usual inllueiKes of atmosiiliern 
action, weathering, rusting, el< . Iiut also ih(‘ ell<‘< ts 
of phy.sical conditions and the spedfh .letion ol sub¬ 
stances m varying circumstam cs of lempcratuic, pres¬ 
sure. iatal_\tii' inllucmcs. etc 

In tlie spare of some six or eight short < haj)t( rs 
the author deals witli the properties ol bricks 
and Tiles, relraitones; stone, natural and artili'ial, 
<‘eramic matenals and glass ; rubber, el^oiute. leather 
ii(\, wood: .and a vaiiety of non-metalli( maten.ds. 
Slh h as mortar, cement, lutes and jointings, p.unts 
and enamels. Jn the very limited sjiacc allow (‘d to 
the author, the treatment is necessarily highh’ eon- 
den.sed, but it gives Ihc essential hu ts aeciiratel) and 
in sufilieient detail 

The little book on " The Weighirjg and .Measuring 
of Chemical Substances,” by Messis Mahan .ind Robin¬ 
son, is concerned solely with these operations as they 
may, or .should lie, carried out m ihemical works. It 
deals witli the general merlitLnienI principle-' and 
theoretical consideration.s applKuble to the*v,inous 
types of instruments emplincd. These, ol course, 
differ according to the physical nature of llic substance 
to be weighed or measured, x.c. wlietber solid, h([uid, 
or gaseous. All the commoner forms of apparatus 
are referred to, as well as those of modern type, some 
of which are of rather elaborate construction and need 
intelligent use. The booklet may be commended as a 
useful account of methods to be employed in checking 
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the various stages of the production of a yianufactured 
article with the \ lew of ei'onomy and the prevention 
ol waste. 

(4, 5) 'Pile two books by Mr Norman Swindin on the 
flow of li(|ind chemicals in pipes and diemical works 
pum|)ing are concerned with .issoeialed subjects ol 
great impoit.ime to the (henm.il engineer. In tin* 
hrst-named the geneial prim iph ^ involved in ihc ion- 
sider.ition of \imous How kmem.itie ami absolute 
tis(osjt\, (he ri-lation iKtween mean vehxils' and 
\elo(ily at .im-. ol pipes, the pi.ulK.il applli.ition of 
the kinem.ilK \isiosii\ etiu.ition, the How ol iKjUids 
in ( haimi'K, and pipe-lme Iosnis— an- set out in stub 
del.Ill .IS the \ ei y limited ^pa( e at the aul hor’s disposal 
permits. 

justice b done (o the <lasMial work of Oslxirne 
Re) Holds and to tlx more n«int iinestigations 
at the -Nalion.il Rliysu.d Labotal(ii\' Iw Dr. St.inton, 
<ind ol \fr !■' P.irry ol tix' hneli'h PlcilrK' Company’. 
In the (lis( ussion of t he \ ,ii loiis loi nnil.e lor evpressing 
tht' relation between v]^(osii\ .md temperature, 
IGxlger, the eoll.iboralor ol Thorpe in their investiga¬ 
tion of the (onnexion between msiosiIv and ehemieal 
(cnslitution, Is inadvertentlv spelt Rogers. The book 
(oiuhides with a number of us(“lul tables showing the 
viscosities at different lcm|)eiatures .md the densities 
ot v.iiiou.s liquids of impoilance m the chemical 
arts. 

The. booklet on pumping uuil.uns a de.scrijition of 
tlic conslrmlion and imKk‘ ol working ol |)umps em¬ 
ployed in eonm xion with (oirosue luimils—a prolilem 
of a very diib-rent order ol dilfii ultv eompareU with 
th.it with which the li)<lrauli( engme(“r has usuall)' to 
(-onUnd. 'I'he \ariuus tyjies ol pumps applieahle to 
the eondilKms m (hemu'al works are surc'iuctly 
(ies(.ribed with the aid of suitable figures Q.nd diagrams. 
Roth books are useful < oinpilatious, and will be of 
service to the works manager and chemical engineer. 

(6) Dr .S(.hidr()witz’.s little book on “Recent Pro- 
^gress m Rubber Cbemistr> .md Technology ” is a work 
of a \ery dilTerenl order, and is in no wise connected 
with the Chemical Engineering T.ibrary. It d^'als 
more purtiiularly with the extraordinary development 
of our knowledge concerning tlie nature of ruliber, 
cspeiially of plantation rubber, the conditions of its 
economical production, the meeh.inics of vulcanisation, 
the properties ot vulrnnised rulHicr, and the technique 
of rubber manufatluiing processes—a development 
larg('ly*due to the creation of the tyre industry^ Dr. 
Sehidrowit/. is an acknowlcdgC(>authority on the subject 
of his book, and it is certain, therefore, to command 
the attention of all who are interested in rubber 
whether as producers or as manufacturers. It is 
significant how little is heard to-day of synthetic 
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nilihiT , .I,,(|jiis-,il)lc ( (iinpctildr »! llic n.itunil Naricty 
il'- lullin' iifjpc.irs liDpcIt'ss More plant.ilion niMn'r 
I'cinL; proiiiH crl tli.in t!ic woihl .i1 pH'seiil or is 

lila'I) to lor sonic nine lo loinc \t Ihc same 

time, tlie in\ istiliatmils u Iik )i lia\ < I<‘i| to t lie s\ nllu sis 
of riii)lKT. or ot niMid-like siilisianus. lia\( -rc.il 
iheoieiKai \alm\ anti iia\e slad mii<li Imlit oil the 
tuie_ nalnie ^tnd (Inniital (oiisiiintmn ol tin most 
! (m.uk.iltle siilisl.iiH {■ 


Forward Progression. 

(itlifdlls ]• \<Ilihl /’//YU»h>'^/(-(lf iKiiflllh'l/ini/', fdf 
and (hdilc II u//, 7 //i.' I>\ Ili'iu\ Momimiith 

Sniitli. (Jkililn ,il loll \o .^00) I'p \iii + ,^io. 
(\\ asliiiii^ton { .inieLoe Institution, 102:1 ) ilollans. 

]^()R\\Akn pi();2iessi(in. perhaps the tmm ol 
iniisi ular .u.ti\il} most (ommonly nut.i.ued in 
liv ilie .i\eiaye limnan hem::, is, hoili in its aii.itoniMal 
.Did pinsioloi^iial .ispu(^. one ol e\lt.mrdm.ir\' toiii- 
plexMv 'llie work ol .M.iie\, Carlet, Ihamie and 
lost hei has throw n mm li li;;lil on I he at tiial nmvt nu nl 
ol the hodv .ind leys diiriiiy llie lotward movement, 
and the icseanhes ol /uni/ .mil St liuinhtiry. ItiiriL:, 
Douylas lleiiedit I and Miirv hjiaiiser, ami olluis have 
lielpid low.mis the iii al.ition ol ilu met.iholisni .md 
enery\ expeiiditine ol the imo eineiil. A niiinlu r ol 
prolihnis uhuli h.ne crneryeil Irom the puwioiis in- 
M'stiy.ilioiis still lein.nn mnoKid; some ol these 
(juestions .ire disiussed, and in part elutid.Ued. in tins 
new \olLime from the ('.irneyie Institution's Nutiilion 
LahoraIor\ .it hositm 

This ln(ok loiins the natm.il se(|iHl to the w'ork ol 
llenedit 1 and Miiist hli.iusei. Tliese workeis dealt w ilh 
the (lianyes in llie mel.iliolism. the tost ami llie 
ell'ieiem \ ol t he human l'oiJ\ diinny hot i/ont.d v\.dkiiiy. 
Munnioiitli Sniitirs work, althoiiyii ostiaisiKK it is 
mi.int to deal primijialK w'llli ' yi.ide ” walkiny, 
eonlains mut h new d.ila on hori/ontal walkmy. niory 
e.spi't i.dly as ley.nds the inllueme ol the nui\t-ment 
nn^. (.hanye ol |)ositioii 011 the Idood ptessuu, pulse 
and lemj)eralur(“ The elUtI ot liori/ontal walkiny 
on the Mood pressuie is not yieal , .n ley.iids llie pulse 
rate, om* ol the most .stnkiny fe.itmcs is the yreal 
vaii.ilioii hnind in the saim' sulijeel iindei .ippareiill) 
idmlual t.ondiiions In tonnexion with the rett.il 
tempeialu’e se\et.i! inlerestiny ku ts emt flic (<i)lheie 
IS a deliniie l.iy in tlie use ol lemper.ilure uliu h o< t urs 
in ( hanyiny from st.imiiny to w.tlkiny , (/;) e\( ejit at the 
iiiylier r.ites the effe< I of the r.ile ot w'.tikmy is small, 
and (y) the nia.\imuni imlease at ain speed less than 
100 nietics per minute does not. c\<.ced 0-5^ (without 
takiny into eonsideralion the duration of the exercise). 
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Many new oliservalions ha\c also been made on the 
“ slep-lifl." A sliyhtlv lower \alue for the cost of this 
ojK'iatjon than that of previous workers was found. 
A sliyiitlv lower value tb.in that lommonlv anepted 
w.is .ilso found lor the eiierey cost pt r horizont.il 
kiloyramnu'lre 

In the yradi'- u.dkmy (Apcriinents a preliminary 
-senes ol expel I men Is were nuule on the mllm m e of the 
nioiillipii'ie (ill the hie.ithiny ol iJie siihjeit 'I’hesc 
tests are ol umsideraMe leihnu.il interest. The 
general tcsuli is ih.n iinhss the preliminaiy jieriod of 
hrt.ilhiiiy with the moutlipieic in position he of 
siilluienl (liir.ition. llie .uturmv of the determm.ttion 
ol the res[)ir.itoty ([iiotienl is endaiiyered. 

.\ l.irye nnmher of ohservatinns were also made on 
the mlliienre ol yr.tde walkmy, in addition to the 
delermmalion of the eiieiy) (ost. on the Idood pressure, 
pulse. piilnioMarv vent il.ition, and (emprt.iliire TItose 
on the temperature .ire parlu ul.irly inlerestiny. It 
was lound. for example, (h.it llie (empet.ilnro im tease 
vv-is notalwavs the same lot the .same .tmount of work, 
althoiiyl), as miyht he oxpetted, a liiyhir lenpieiature 
.iml .1 yrCiiler increase over noimal weie usually 
oliserved wh(n tlie Work and the nietaliolism were 
yre.itesi 'I'ho niaximum tot.il incie.ise, when the 
wink done W.IS lu-.ivv. w.is hetween I't A. mid 2'^(‘. 
A nuinher ol vi-rv intereslmy expennicnls on th< r.'ite 
ol llie fall ol the rei lal teniperaUire alter the (Css.ition 
ol wotk .ire rei'orded In one experiment .it least it 
was Verv r.ipid, i'r4'"'(' in twelve minnles.nr 0'0 q°('. 
pv r minute On the othei liaiul, il ol.iscrvatioiis were 
loniinued, the iei l.d ti inperaluie was lound to .ipproxi- 
male mtrmal pie work t<mper.ituie onlv .ihmil two 
hours alter iJie 1 essalion ol work 


The Nature of Science. 

H 7 /a/ /V ScH’Utc / lA Di Norm.in T.imphell J’p. 
1X+ i.Sf> (London . Methuen and Co . ]>t<l , Tg2i ) 
vV net 

11 AT Is S( um e ” IS a (jui si ion th.it iiia v he 
.mswered in .is iiianv w.ivs .is “W’hal is 
'rruth ^ and mm h depemls on the (|uestioner Jn this 
( ase llie oiiyin.d fiiiestiun(.-r w.is appareiillv an .mdiem e 
dr.iwn Iroin tin UOikeis’ Ldiu.itional .Xssoiialion 
I'lltv ot more vears .lyo llie worki'r was all .lyoy lor 
SI K lu e , now It .ippeais he eithe? shoiildeis it aside 
.is too ai.ideniK lor praitual use. or lejeds it as the 
“stone " of vo'utional evlueatioii proffered inste.id ol 
llie hre.id ” ol I'liltiire Thi' worker, in lfiis limilid 
sense, is nut alone in misajipn'liendniy what is meant 
hy “seienee.” for the ])uhii(, at larye, as tecent years 
have given abundant proof, ohen bfanie.s il for sins 
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of both commiSi>ion and omission, due realh to human 
nature. It is well then that wc should be pro\-idcd 
in this handy form vvitli a clearly-wTitten and common- 
sense account of what srlt'ntj^c men mean by “ stience ” 
So mu(h for the fonn of the answer As for its 
content, Dr. (unijibell will find one or oiliei ol his 
slatements disagreed with l)y each philo.sojiher in (mn. 
Ihit lie lefrains. wisely, from .stra\mi; J.u alony the 
perilous paths of metafilnsic.s, and. while exiiressino 
his own Opinion, admits frankh that there an- olhei.s 
If the (|uestion is to be answered by vva) ol definition, 
Di CampbeH’s niav be ai'ci'jited as at an\ rale 

one point of view. “ Suein e is the stud) of those 
judgments umceining whnh universal agreement can 
i)c obtained.” In rebutting the objection that theie 
cannot be universal agreement, Dr. ('ampbell seleel> 
as the most perfect e\am|ile the order m which events 
occur. "But liavc not .some ol the relativists suggested 
that agreementon this may not nccessanlybe unuersaP 
iVoIiably a definition is not the best way of answeimg 
the question. Dr (amphell’.s defimtinn may he true, 
lint it docs not cover the whole ground It has one 
advantage, in that it omits referemc to “ the externa] 
woild of nature.” and that advantage is not moiel\ 
molaph)sital hut praitual, smee wilhoul further 
discussion it permits one to iiKlude the .stud)' ol the 
human mind and Us piodm ts. Jt has been tlie attempt 
to define science by relerem e to Us subject matter tiiat 
has led to mucli of the misunderstanding Scieme is, 
it seems to ns, rather a wa\ ol looking at things or a 
method of study, and it it e\' hides any subject it is 
only because the metliud proves inapplicable. I'n- 
doiihledly a necessary condition is agreement upon 
the jiidgineiUs Take lilor.iture for example Purely 
.esthetic enU< ism will never give th.tl “ Quod .semper, 
(jLiod uhicjue, (jiiod ah omnibus” wlm h s( leiicc demands, 
and .science theicloro must dcrlme to api)iaise the 
poetic merits ot “ Lear,” “ n.imlct,” and “ MachcUii.” 
Put the number ol*lmes with wc'ak endings m thosi- 
plavs can he ascertainccl definitely, and can ihcrclore 
he subjected to srientific m<]iury. ^ 

ITow science works is the siflijcci of l!irec; chapters, 
whic'h consider the n.iliue, the discovery, and the 
(‘Xjilanalion of the laws of scieiux' We used to he 
taught that ‘‘a Natural Law a legiilir se(|uen(e ot 
{'ause and Effect.” Dr ('amphcll eliseards tlie i.ius.d 
relation and replaces it bv "invanalile assoi lalion ” 

It is tills invanaluluy tliat lies at the base ot the 
definition of science reeenth given liy the Master of 
Ifalliol: “a bodv of generjihsalions horn lads which 
enables us to ptecla t fic'sh la< ts ” Put fuilhc 1 mi|uit ) 
shows that the a.ssoeiations, in their original sense, are 
not invariable. Exceptions arise and have to be met 
by now laws, either erf the same kind or of a new type. 
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The discovery of a new ivpe ol law is the privilege of 
genius. So lar one may go with I>r. 1 'ampbell, but 
when he implies that the genius impose.s the law m 
aecordance with his “ iiiUdh'etuai desiies ” and that 
‘the umvc'i.se ohe\s ilu' chit.itcs ot [his] mind.” it is 
not so o.isy to lollow him Dors he lueiin that all our 
s_\ stems aie piirelv sul>jc-i ||\rTo sunie extent the 
answc‘1 (o this question is ;;i\en 111 llie^^c'i tion he.ided 
.Are iheoiies ir.d > ’ llieiealilv ol a tlic-orv depcMids 
on its power ol pi«dii (iiig tiue laws, .md lliiis it gains 
univi'i's.d .Kteplance “ .\ molecule' is as real, unci 
leal in the same wav, as the g.ises the law^ <d vvliieli 
It explains Tl is an ide.i I'sseiUi.d to the iiUelhgibilit)' 
of the uoild not to one mind, l)iil t(» .dl , it is an idea 
which n.ilure as well as iii.mkind aiccpis That, I 
maintain, is the le.st and the verv nic'.imng oj reality.” 

The position is inlelhgihle, lull oiir dillhnlties recur 
when WC' come to llu' mtcrc-siing remarks on symbols 
and the a'slhetu smse ot the nialliernaticlan -“one 
inoie illiisti.ition ol tiu' power ol pmc' tliouglU, aiming 
only at the s.it hlac tion of mlellrc tnal drsirc's, to t:onlrol 
the external woild’’ Would ii not he tiuer to sav' 
tliat llie exti'in.il wculcl, hv c‘ouiUl''''S chic'ct ami indirect 
nie.uis, acting since hie hc'g.m, has so mllueiuccl the 
um onseious as wc'll as ihr conscious peiccjitions ol 
man, that the mmd necc'ssaiilv legarcls as harmonious 
those rc'I.Uions vvlm h conform to the sc'cn or unseen 
realitv ol the universe'^ The' sdenlifie genius is he 
who has a dc'epi r intuition of ih.ii haimonv than his 
lellows, or. pc'rliaps moic; acc lUMk-ly. he who can the 
most e.isilv raise to (he plane ol consciousness the 
siihi ('Use loll-, piomptmgs 0} external n.Uiiie 

Aspects of Military Medicine. 

Ilr^lary 0/ the (iteat War, based mt Olinial Documents. 
.Medical Seinucs' Diseases of the War. Vcd. 1. 
Edited h\ M.ijor-(Jc'ncral Sir W' ( 1 . AlaePherson, 
M.ijor-fic'iieial Sir W. P. ilc'iimgham, 0 ) 1 . T. R. 

• Elliott, and Lt-('ol A. Palloiir Pp. viii-fsso. 
(l.ondon . IfMSO, n)22) 2i,\'. nc't.^ 

TP to llu iK'gmntng ot the nine tec nth cenliiry 
tlie medical lustory of wais was very incom¬ 
plete, and Is to he found in memoirs or (Y)mmenl*iries 
written hv mdividiial militaiv surgeons. 'J’o ilfis 
c.itcgcry belong the woiks ol Peicv, APLiigor, and 
paitietil.iily Patron Lariev, llu-great imlitaiy surgeon 
ol the* Napoleonie ]X‘nod A great c hangV, liei^’cver, 
look place with the |)uhhcat^)n hv the Americans ot 
•the splendid and exhaustive “Medical and Suigieal 
Ifisloryol the War of Kehellion (i,Sc'if-iS('i5),” winch 
has remained a model lor all Liter works on military 
medicane. Alter the greate.st ol all wars il wa^ to bci 

* /. I 
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ekpHtcfl ())(• nicdiral histones uliiiii were hound 
to make tlicir aj)j)earance would l)e voluminous and 
detailed, and that this roiintry would not Ix' hehiiid 
othei-> in tills ie.s])e<l ' The \olume before us dors 
not lead one to until ipate a standard work ol pt r- 
inanent value in niedual literature. Kroiti the l)rief 
preface, o((U|)\ino a pa-c and a h.dl, it is not dear 
w hat the ohjeat th<‘ work is ft is sl.ited that I he < <»n- 
tiiiuilors luid at their disposal the inalerial (oiitaimd 
in ollirial doiunients, wlule laleiton it is said lli.il 
“ lliere has been little opporlunit\ lor Imther <mahsis 
and stud\' of ai'c. umulateil reioids ot medual lases." 
and an apo]n^^' is made th.it the ionlnbiilois liave 
been liandMapped by (he taet that jiapcas publislmi 
diirino the wat urie 1 omparali\ lI\- hw. To an\ one 
( onversant w lilt the \ olunu ol niedual hteiatiiie w tin h 
poured out 111 e\er\ (ounli\. (his nitisi seem an 
e\lraotdin.ir\ st.iteinent The ’ lnd(‘\ Medn us War 
Su|)plenu'nl.” dealing with nny-i;. oniipies alone 
260 p.iges (d titles, uliieli at .1 eoiiseualue estimate* 
represents at le.ist 10,000 papets wlurli were pul)- 
lislu'd on soiiK* as[)eil of mihtaiv nieduine duiiiy!4 
these tluee \eais 

Wh.Uevei was the* intention ol the edilois llie book 
betore its consists, m hut, ot a senes o| short css.i\s 
d(‘alin,u^ with ^<Tieral st.itenieiits lather than with 
artual data aKjuiied duiin;; (he w.ii with lespeM to 
the se\eial diseases ol wliieh the)' lieal Thus ivphiis 
fevc'r .end c holeia are disposed of in sixteen and ihnte'eii 
paj^es lespei ii\(i\. while ,‘lie iitlKle' oil “(ieiU'ial 
As[iec Is oi llisease dnnni,; llie War ' ou iipies less lli.tii 
ten complete pa;^es. The other .irlidc-s deal wilh 
Mich conditions as the (nteruyufoiip ot levers. d\ senterv, 
(erebro-spin.d nienmuotis, malaria, tuaidi lever, jaiin- 
die’e, sMirvv, licii-bcii, pellaetia, nephritis, and eaidio- 
vas( ulai dise.ises 

There- aie lwc-nt\-one eontribiitors. .uul of these lail 
four were i(;^uhu ollu eis m the armv. It e.umot serve 
a useful piiipose to make an an.ihsis ot each ol the 
individual artides Manv aie sketchy, sonic* are 
trivial, but those of Dr. Wetuon on m.il.ina, ol Sir W 
Wijleoxon s( urv\ .end bt'ii-l>eii, ol Sii |. Rose Ihadlord 
on nephritis, ol Dr. Iliitueoii c.ntho-vasi iilai disc-ases, 
and ol ( ol. Telcan on pell.iera, aie uorlhv ol sliidv 
We* are infornaii 111 the .iilide on liiolii.i that " .dl 
rc-cent evidence* show, tliat the cause ol ctioleia is 
infeelicm \\i(!i tlie c holer.i l).u ilhis ” The word 
“recent” must lure be taken asimplvm.a a pciiod 
of nel.rly fort) years 

The bibliographies lit general are slioit, and some 
bear the im|)ies’, ol the jiroltssion.d copvht lioin the* 
“Index Medic Us” r.uher^b^n represent the works 
ecjiisulted l)y the authors. In some cases the relei- 
c iues given are (o abstracts and epilcjme.s and not to 
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the original work.s, although the latter were easily 
accessible. References such as “ Nicolot, Dour, Monier- 
Vinard and Duguel, Le J’aludisine,” without date or 
hens ot puhlieation, arc^.not helpful to the reader. 
The c oloured illiistnilions, sin in number, arc successful, 
but the mdc.x bears cvidenee of liavmg been compiled 
b\ some one* unlamili.ir with this dass of work. Jn 
liitiire volumes it is to he lio[)e() that some ot the 
c!etec.ts cd tills ciiie will be lec tided, ('ompared with 
the greatness ul the .subject, the ap|)i‘aran(:(* of the 
volume is not atlixulive. W. H. 


Our Bookshelf. 

l'jii;iiKruii>f Dy Prot F. .\. .Mleiil and 

( j. King Pp XV I 1S7 (Lemdon • (1 Koutlcdge 
and Sc.ms, Ltd , 1022 ) 15s net 

Till' authc)J^ ol the work under notice commence with 
asummaiv ol llie objec ts ol iiispec (ion, and follow this 
bv ckscriptioiis ol inspection riiefhods ranging trom 
the inspection ol raw mateiiaK to llie carrying out of 
iiinmni; Usis on tin- nianufac tiired |»rociuc-l 'I’hese 
dcsc |•|ptlon^ sliould ni.ikc tlic* book valuable (o inspec- 
lion stalls, wlic) will fmei therein imic h ol the- intoimation 
ie(|iiiiecl III oidinary inspec lion work In m.inv cases 
ic-lerencis aic given to otinmal papeis cle.iliiig wjtli 
special nu-tliocls of iiispeelion, while Ihe gc-ncial in- 
lormation mve-n in l1ie text is aniplilied bv a colledion 
ol iisclul tallies in the .ippendix In some ic-spects 
the last I haptcT is the mc>s( mijiortant in the* book, 
since It dc.iis with the kind ol (cmpc'r.unent, as well 
as the (|u,dilic .ilions, rc((iiired in iiispei icjis and viewers. 
'I hicjiiglioLil llic- l)(.K)k (he aiilliois emphasise the point 
tli.il the aim o! an inspec tor shoiilcl bi* to “ sc rap ” as 
little weak .Is possible, to detect I.lulls in materials 
and workniansliip at (lie c-arlust possible stage o| 
in.inulac.liite, and to pass all soinul woik with (lie 
mimnuim delav The tv pe ot organis.ition sketched 
out will be 'll interest to all enginec is, ami mav indii ate 
lines on winch exisimg inspection svstenis can be 
imju-oved , (lie gc-ner.d tone of (be book siioulcl sei v e 
to remove nuic li ol the distrust with uliidi inspection 
IS still viewed In iiianv The aif.hois are to l>e c.oni- 
plimented on having pieseiUed so c omptehciisive a 
Mirvev ol an important subjec t in siidi a re.idable and 
udl-balamed Icfnn. 

The /•.luolidiis l)\ Carl (J L.iiige and William James. 
(Psy h'llogv ( lassie s. vol 1) Pp 135 (P>al(mioie, 
Md Wilii.inis anc^ Wilkms Co, i';22 ) 4 dollars. 
Wmivii jvviis and Call I.in^ic. investigating the* 
pioblem ot the c-motions. mdc pendenllv and within .t 
vear, ainv ed at a very siintlar point oi v lew’ w illi regard 
(o tlie relation b< Lwc-<-n the eniolioii as expeiiemed hy 
the subject and its bodilv expression. The theory, 
gcnerallv known as the ,|ames-(.angc theory, invcils 
the usual common-sense sc‘(|iic‘nee which would s.iy 
tliat wc cr) because we arc sorry, and asserts that, 
on the contiary, wc are .soiiy larausc we c ry. Pradi- 
rally every student ol psychology since the publication 
of the cjngMnal articles has had to ('otisider llii.s conten- 
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tion ; it is lairly eas\- tX) rrilicist*. t'\trenu-l\- l‘a^\ to 
rulicule. and jet still remains provotati\e. 

Very much more knowlisigc of the pin siolo,:^iral 
processes concerned in en^oinm is a\ailihle m»u. ,md 
altiioiij'h few lliinkers could ))e timrul lo aocpl tin- 
tlieorj in its more extreme lorm. neceitheless n still 
has vjtaht) 

The \\hl^l^n.d hiinioin < liar.u tei Mi< o( famcN’s 
c\ntin,ii .irresicd mml le.idcrs’ altciitinn and llu'ic 
seems liUle douht lhaU although M m its inin had been 
stiimiluted 1 )\ the work ol Darwin, the piibla at imi dI 
tins tliet)!’) ,^a\e < (HisidenilT- impetus t" the suub ol 
llie emotions and their i(l.itioii to oreanii pKnessm 
The present book, a lepnnt ol )anicsb and l.,in;;e's 
work, will be a \ahiable addition to the p-.w holomst's 
library, pieseiitiiye as it iloe'.. in <on\tnieiU lorin. 
jiapers lulherlu not easiiv obtainabh- 

.i Manual uf Chiiwal f.tiht/yafoiv Mclliuih ll\- I’rol 
('l\de L (iimnier l*p 4S.; (London. II Kiiiip- 
ton. 11)2’ ) ’Sy net 

Dr. ('I’MMKR has produced tins ni.inii.il lor students 
and prai titioiKT' with the object ol presentini; c linn al 
laboralorv methods m (omise and anessible (oim 
'J'he book is di\i(>ed into si.xtii iiia|iteis dr.ilinc; with 
dillerent m.ilen.ds the ciiiiin.ition ol blood, ol 
urine, of ^aslin lonteiUs. r|i In e.uh. the metliods 
ol laiTMii” out an in\c'tic.ition aie liist dc'inbed 
and the si^nifKame ol the tindmu-' is tlun disMissed 
The siibjec t-mal t< 1 ol ea( h sei tioii is w i II .n t.inm d, 
.and there are ninneioiis esi dient eiiLir.u mus .md pl,it( s , 
but tliere is imu h delail whuli (ouid vcilh .ub .iiita'M- 
have been oiiiilled 'Ihr nutliod ol iisin;; (he in- 
aceur.itc T.ilhjnis! hirmoDlohinonicier cka . not inrril 
desi iiption in ,t l<'stdio<ik whe h aims at heme, t om ise , 
litaiK li.dl ihe hixtk is dcMiied to ihe ex.iiiiin.ilion ol 
the blood, .ind the ihapler i>n urim- is «omp.n.itu'c 1\ 
briel . the estiin.ilion ol lias.d nn t.ibolism is not iiK’ii- 
tioned .It all The lust section is that on iciebm- 
s])in.d thud, w liM h I onl.tins eoofi d( s< njfiioiis ol modi In 
mvosti.ealions. imhidine the L.iiiec lolloid.il e"ld 
I eac lion 

The Tcaihiu^ I't Cuiuiul Sitiiue b\ I’lol \\ L 
h'.ikenbei r\ (I'nueisih ol thii.ie" N.itiin-Sindv 
.Senes) I’j) xiit i iCx) {('liu.ieo. Ill (nneisiu 
ol ( liu.ieo I'less. r()22 ) 2 doil.ii's 

Tills lapld 'pit.id ot the 'line 41I eciier.il o u m e 
follows on tin n I oenit ion o| the i ha ,ili\<‘ \ <iliu ol tin 
siib|e(l Mmh ol tills is lost, so lat .is (hildini .tie 
(ojKcined il llie ( onleiil Is H sli K tc d lowh.il m.tx be 
iiselul lor some ol tin in in liituie Ii.iiuine .is spu i.ilists 
”■ The pu'p.iralorx x.ihies ,iie in< icknl.d 'Ihi .uljust- 
menl between 41 nei.il m leiu e .nid sp< i i.d m ifm e inns; 
be made lo' the I.tiler building upon wli.it loiind.ition 
the htrnier l.i\ s. r.alic r than b\ an\ .itlc'nipt to pic sc nbe 
that errtam m.ilcii.ils sli.ill I.e ust'd her pn p.n.ilorx 
reasons” This is ilu- main idc\i undeiljme I'lof 
T/ikenl)err\'s book, in wh.»!) he descnbis the liislotx 
and practae ol the teat hme m Anmnca. He lias eone 
to the root ol ihe 111,liter, dealme lull\ with llie priii' 
ciples on which iiraclice should lest ; and the result is 
u book which no one who Ii.is tlie interests ol aciencT 
teaching at liearl caTi attord to i)>norc. 
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The l'.le)iit'iil'< of AsUoiioniv by I). N. M.ilhk 

Pp. vin i-24.^. (I’ambrul.ec At tlic Dnixersity 
Press, i()21 ) j {>,' net 

Tin: piohleins ol the (IiuiiihI lot at ion. nieiidian obseix.i- 
lioiis. the mcctioii ol tile iiiooii .ind planels, prc'c ession, 
iiul.ilion, lelr.ution. etc , ,ne de.iH with m quite an 
! elemental} iiMnnei 111 the woik umiei notice. 'I’he 
■ ' hiel new Ic.iiine is an mh-usiuu: .iccount ol am lent 
; Indian astronomx dhe- book isT nnlortyn.iteh, 

I ercalK in need o| lexision. niispimls. misspelliniis, 
j .Mid other citala^hc'iim niimc loiis Some- ol them aie 
\ like!} to cause seimus miom c ptioiis , thus, the 
I mocin's (list,me <■ is uiiccn .is 2', ,Soo miles, botli on 
j pp 102 aticl 117 tin p 1 |<» llic‘ dist.ime of I'airop.i 
I Itom Jiipilei Is CIV,-11 (j|oo miles, on p igS the 
j peiiodii time' ol .1 pl.uu't is siuti'd to \ai\ as It is 
diKiciilt to sti|)pose that the ptools were read with 
an;, c.ire A. (' IL ('. 

The Iron iiuil S/ei! hislituh ('aiuej^ie S<Jiolaysht/> 
M('iuiiit\ \’oi II Till' nj Iniii. H\' 

Dr j .\c‘wton l■'nend hdilulbx (leoiLieC IJomI. 
J’p \i 4 i<)i (l.ondoii rile institute , 1 '. and I'. N. 
Spori. Ltd . New ^’olk Spoil ami (’liamberl.iin, 

I<j 22 ) ifo IKt 

I )k I’'r] !■ mi's I ollc c I ion ol ic'poi Is de.ilin^ w ith x.irioiis 
aspects ol coiiosion, cloc'> no! lejaesent .1 complete 
irc.itise on tlie siihjei t \l.in\ miportaii! researc hc-s 
.iiid tlieoih s ,11 e not to bc‘ I mil id m it. but the sc c t ions 
ol lhc‘ siilcjc.ct cIcmM with (includmi; much cd Di. 
i'lii lid’s own woikf .fie tie.ilcd I,m l} luIK’ 'flu- 
subjec t ol the c 01 ros|c»n of 11 on Is one U !||C 11 h.ls C)C Cll[)iecl 
i m.in lor some' ihoii-.mcls ot xc.iis, .iml .t colleclc'd 
; .acoiini ol lurther pioi^ic’ss will, (lu-icdore, be use till 
j l•„lc h mxeslm.ilm h.is i^-ii.ilb c ntphasised one .ispec t 
I ol dll' pioc ess more ih.in otla is, .md m a “ < olioid.d ” 
j llieoi\ ol (oiiosioii wc iccoLUiisc Dr h'riencrs con- 
i ttibulloil 

I 

! C<iu\ii lulnui c/t'v (f()i(iv_ie Ikii \1 Dax.d 

! (l!ibIiolh('‘<[iie Prole ssioniu lie ) l*p 275 (Pails: 

I [ b b.iillicue et hils. ic)22 ) .S liancs net 
j M iiwvi’s work Is wiiticn lot (hose who !ia\e to 
I dc-.mn or 'Upeimlend the woikm^ ol c-leiliic power 
mlwoiks It is wiitlcii Iroin ,i scccrch [iiacticMl 
point ol \iew. .iml .issiimes onl\ the slightest malhe- 
m.iiual knouiecDi- on the p.irl ol the leaclei. The' 
* aulhoi ki\s p.irtic iikir siicss on (lioo ])i,itii<,il [>oinis 
j a boll I w ill' h tlu .)< .icU nm a!l\ 1 i.iiuc - I en;mec-r is olten 
j luiauMiii 'the book Is cK.ub wiiitcn. and w?ll be 
i hc'lpinl lo the jiinioi siafl cna.icccl m the distrihiitiun 
I ot dec in* powel ^ 

1 

I /(’V ///cif-', /(U t/o/;'cs, Ac iniiis (i 1 ( 11 / fui'huialiou. 
P.n M.iiiiice dc‘ Kc^hcl {l’.ihluithc<(ue Prolession- 
mlh ) Pp (Pails ) b b.iilhcTe et Fils, 

H )^2 ) JO li.ini s • 

Ri riKtNch has .ilii-aclx hicn m.ide in N VTUKk to .in 
c'.iilier \oIume o| this rm\c Icipedi.i The subjects 
j .ire tre.ited Iroin the tedmical pnmt ol \lc“W. i e. 
lecijjes .irc- l.irgeh gixen Manx ol these would seem 
likely to lie useliil m the l.ihccratorx as will .is m the 
workshop, and ihi' hook should lultil the pinjKise lor 
which it IS mlendcd. 
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Letters to the Editor. 

yrhc hdttor doe^ not hold himself responsible for 
opinions expressed by his eonespondents Neither 
con he undertake to return, or to coirespond svith 
the vntet\ of tejeiied manuscripts tntcmhd for 
this or any other pait of N\IUUI'. No notue is 
taken of anonymous communuaiwns J 

. Thi Isotopes of Antimony. 

()\\'iN<i to the kuullle'>^ of Ihol (.I T Moij^an, wlio 
j)n-))iiD‘d a sjx't'inien of puie tumclli)! ior 

piM'iKise, 1 li.i\(' ]|o\\ l)('<‘ii able to ol^liUil the 
inass-sivaiiim ot anlinu.ny I he cleiiu'nt is tliar- 
a( (eiiscd by two lines ol iicaib e(|ual sli< at \ 

dlic hist IS tlie more intense b\' jierh.ips 10 to 
20 ])er cent il siilliu(‘iit exposuie is ^i\en two faint 
eoin])anions are \isil)U' ,it i2_’. i_>j, Init the ^(“iiei.il 
cvideiui" sut^m;sts that these aie due to hydio'^eii 
addition piodiKts 'I he isotopic n.itiire of the linos 
121, 123 IS ani]d\ <onliinied by the .ii)|)e.irance ol 
similar p.ilis 13 and 30 units hif'hei, due lomolciiiies 
ot then nionoimthides and dimethidc.s 'llic' most 
tnistwoitin' measiiuments show that tlu' masses of 
the isol(»pes ol <intimonv ,ue most jirob.ibly less than 
whole mnnlieis by om' to two parts in a thousand 
I hese results show that the (.heinical atomu weight 

120 2 .it jiresent acce[)ted is (ertamlv too low 'Ihcy 
are, howe\er, in ixcelleiit .igreement with th(‘ value 

121 77 recently obtaind m \meri< a by VVillaul ami 

IM'Alpme 1 -' W Asion 

Ca\endish J.abor.itorv, 

Cambudge, Noximber ib 


Experiments on tin Theory of SoU-acUiity. 

In a re< ent pajx-r "On the Adsorption ot Ions" 
(/Vn/ Mae {\ 1 1 4}. 321) the ongm of soil-acidity 
has been <lisc ussi'd (pp 3 espi-nally pp 343-43) 

In the following a shoit account is yuen of sc>nie 
cxpeiimeiits earned out with .Mi Kam.ilacharan 
lihattachaiva and Mi Ihmkim ( handia Roy 

It was suggested lli.it th<' a< idit\ is due to the 
adsorption bv the gels (of siluic acid, aluminium 
oxide, and ferru oxide) of the .uiions of acids '1 he 
adsorption is so stioiig lli.il the adsorbed substance 
cannot be washed out by watei, <in<l the acpieous 
e.xtiact IS neutral 'Ihe anions <iie adsorbed on the 
suiface by " cliemnal for<<'s ’’ wheicas an eqnix.ilent 
numl)er of cations forms llu* mobile second slieet of 
the double l.ixei If the (.Uioiis consist m p.iit 
of H 10ns, in tieatmg with e.xcess of a neutral salt 
(KCl) solution there is a displacenumt of the cations 
of the second layiu liy the c.itions of the neutial < 
salt, as the flatter is present in lel.Uueb imormons 
coiiQ-ntiation, and as {lie fortes acting on thi' i at kjus 
of the mobile second ^.]uel of the <Ioublc‘ la\er ,ire 
mainly electiual in natiin 

IwNpernneiits have been lained out witli pmvdeied 
]iie( ijiilales of silica, feme oxide, and ahnnina Of 
tliese, sihca Ji.is been loimd to adsoib appreciable 
(jii.mULies of acnls, eg acetic, ciliu, hxdrodiloru, 
and nitric 'I he acKoiption is sn stiong Ih.it on | 
lepeated washing tin; ,idsorln-d snbslaiu e c.innoL be 
rcmocec! sc> tlial tin' .upieou'-. extr.Kt soon heroines 
perfectly neiituil On now '.h.iKirig the piecipilate 
with KCl—whuh IS l^-.te<l with mduatois to be 
])<’rf(*ctlv iieuLi.d—the aqueous extract (free fiom« 
p.irtK'les of tlie piecipitale) is found to be* dislniOly 
ac id I he amount of the acid depends on the amount 
of the precipitate In the extract with the neutral 
salt solution, acetates or citrates < ou Id not be detect is! 

Ihe forpiation of insoluble sails of alkali metals 
or replacement of hydrogen 10ns by metallic ions in 
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complex silicic acids is evidently out of the question. 
It IS unanimously agrc(*d that silica is an aciil, and 
the probability of forming definite complex acids 
with acetic acid is very remote. 

It might be argued tlirfr the acids are adsorbed 
ns such, that is, the entire molecule is adsorbed 'I'his 
point lias been settled liy simultaneous expeiiments 
on elcc tro-osmosis J lie apparatus used was a modifica¬ 
tion of that used bv Jhiggs {Joiirii idiys Cheni. 22. 
mik, 23()), wlmh the wider found w.as cunploycd by 
l)i Ishikawa 111 tlie I’hysical ( hemistiy I.aboratoiy of 
Prof y C, Donnan, Pniveisitv College, London. 
Tlie sample ol pure iirecipitatcd silica (Jlritish Drug 
Stores, Ltd ) we aic using shows .1 maiked negative 
(harge m ])ure water On lieating with acetate the 
tharge incie.ises as shown bv tlie rate of motion 

Tile lesiilts are accurate withm about 10 per cent. 


I’niew.ilcr. 

N/H)oo .sodiiiui .uct.itf- . 
N/20(>() ;u (tic a( id 
N/1000 sodnmi hvdioxiile . 
K/too a< ftK ai id 
N/iooo li) duK hlmu at id 
N/ioo(t potasMuin cliltjiide . 


Vclotily 

2 t m , 
{ 0 cm 
2 7 tin 
1 -I cm 

1 7 t in 

2 3 e 111 
t I (in 


1 tm. per miD 

2 05 cm 

, 2 7 cm 
, 3 2 cm 


It will be seen that m Ihe preseme of sodium acetate 
and potassium chloruh^ the negative diargcs im reaso 
100 and 50 per cent lespectively 'Die experiments 
have been tamed out inulei uleidital comlitums. 
In the case of sodium acetate the pieseme of liydioxyl 
ions liave to be taken into account It will be seen, 
however, that atetanunis aie .idsoibetl to a gn-ator 
extent than hydioxidions, and it is well known that 
the mort' strongly adsorlied sniistame laigelv dis- 
plaees llu* otlu'r which is not so sluiiigly adsorbed 
In the c.ase of ])otassiuni chloiide the question of 
hydrtflysis dot's not arise 

As IS to be expet ted from the griMtiT molnlily of 
lilt' livdiogeii n>ns and tiu' views ol the writer (Par. 
St)C i>isc , Oct 1<>21. Jdid Mae ('‘-•)- 1 b kL‘- 37 ). 
tlie fU ids of tlie same concentrations show a smaller 
cliaige than their salts Ihe thaige is. however, 
undoubtedly greater than that with'pine water, so 
that theie is unmistakable cvidenct' ol the adsorption 
of anions, but owing to theellect ol hydrogen loiis the 
tharge indicates a smaller adsorplitai than is really 
tlie latt 

VVt; are at present engaged in working willi the 
gels (which are likely to have gieater specific snihiee) 
and with chemitaliy pmc sdic.i or silit ic acid gel 
It appears lh.it the t'leitio-osmotic apjiaratns is alst> 
tapablc ol furthei improx(‘iiu'iits 

'1 hese expeuments tle.irly show' tliat \vc aie re.illy 
de.iiing with the kmelu exth.ingi* of ions (hvdiogeii 
or .M in the case ot sod aridity) in the scctnid sheet 
ol dll' double l.iybr 01 pieseiit as electricnilv adsorbeti, 
as snggisled bv Ihe wiitei It is not nttessaiy to 
assume tlu' hydrolysis ot pnt.issuini thlondo into 
aik.di and riLid 111 water, 01 the disjilat eim nl of 
hvdrochloi 1C .It id from alkali thloiides bv luinnis 
and, or the hiiin.ilioit of nisolnble salts of <dkah 
metals, a»r, has bveii done m the ]>ast 

Tlu'i'i' IS other < oiioboialive evHlrmi' in siqipoit 
of tins iHiint of V lew J N MnKiirKjt i. 

riivsu.il Cluinistry Depailment, 

Lniveisit}’ Collegi' of Science, t'akiiLl.i, 

Sepb'inber 20 


New Spectra of Water Vapour, Air, and Hydrogen 
in the extreme Ultra-violet. 

AfiI'.r reading of tlie excelkmt work of Prof. Wooil 
on the extension of the Balmeii .senes of hydrogen, 
I decided to investigate the Lyman senes of liydrogen 



NATURE 


December 2, 1922] 


in a similar manner. In tlio process of this in¬ 
vestigation, some results were fotmd wlucli I now 
describe 

Water vapour m contact with films renders them 
inscnsiUvc to the e.xtreme ultra-violet, and on the 
olliei hand, new films itiav be ma<Ie sensitive for 
iniiiK’diate use if they are thoroughly dned 

Water vapour riv(‘s a spettruiii in the ulti.i-\lotel 
extending to about \<)oo It ».onsists of owgeit liiu's, 
hydrogen siTies line-s, tlie st'uuulaiv spectiimi of 
hydrogen, and some bands piobal)!\ not <lue to 
hydiogi'ii file .\ C or J) (' < uiiiuit used was touiid 
to dissociate water into Us olmnents almost (.oinplidelv 
A condens<-(l dischaige, iiowevei, humed lompounds 
in the led'Uei of the \aiumn gr.iting spectrograph 
wliuh higgl'd the lilms m tlie patli ol tlie light It 
IS, therefore, not surpiismg that a spectnim of w.itei 
vapour should bt' found in this region ol slioit wave¬ 
lengths, for ludiogMi IS known to be tiansp.iK'ul 
hete, and the .mtiior ha'' sfiown (I'liysual i\<nc,y, 
m piess) that oxygen likewise is ieiiiar]\abl\ li.ins- 
pan'iit III a poilion ol tins icgioii 

With (omiensi'd disch.irge .ind low piessiire m 
ri'ceivet and dischargi' tulx', a siiecliimi was obtaiiu'd 
for .iir to br this expenmc'iU no .itl' inpl w.is 

made to elnmiMle meniiiv vapour M.iiiy of the 
lines m the iieighlHnuliood of Mioo, ii'centlv found 
bv Lvniaii to (oustitiile .i helium senes, wi're also 
found on ttiese hluis 

Ordinayv lommeuial films weie found si'iiMtive .it 
Xi’157, so lliat .1 very clcai Iiik' w.is ^irodm.ed on 
the film aflei onlv five minutes’ exposine, with 
hyilrogen at a pressure of mm 

I'sing wi'l livihogen .mid a Jong ifisthaige lube 
lliri'i' new menibeis of the L\inan senes of hvdiogen 
weri' found 'rims llu'ri' aie now si\ lines of tli.it 
senes known Xjipe.inng on llic s.inie spectiogi.mi 
with tliese w.is a liiu' Xj.j ^ 2 1 o i 'I his was observed 
on rii.my films, and on some ol tiiem it oiciirn'd m 
the first, second, and ttiird oiders Its wave-length 
ngiecs williMi limits ol ('xpi'imient.il erroi willi tlie 
('<liiivalent w.ivi-- length (X-’pS) foi llie I. (.iilic.il 
])otenli.il of oxv g<‘i!, obsei \ I'd l>v Kni th. using photo- 
eli'itiic metliods fix' obseiv.ition ol this line m 
l)\drogeii .it .1 piessiii'i' of o \ mm , aflei the light 
li.nl Ir.iveised a di''l.mie of one metie, shows the 
tl‘<ms]);ireiuy <>f ludiogi'ii m tins legioii I'liis l.ief 
m.iy 1)1' nsi'tul lo tliose working m solL X-ra\s or m 
the tegioii of lliese shoit ullra-violeL i.idiations 
Fiirtliermore, the pieseiue of this line indicates tli.it 
tlu; great al)soii)lion b.ind of hvdiogen winch begins 
at <d)oiit XS^o terminates on tlie long wav e-length 
SkIc ol X2 I ^ T J I loFM I I I) 

DepartiiK'nt of^Physic.s, I niveisily of ('.ililoiina, 
Perkelev. October 30 


Molecular Viscosity. 

Tin following ri'inaiks .ire ofleied r.itlier in tlie 
nature of a foieword, suggesting a parlu uf.ir line ol 
rese.ircfi, tli.in .'is an .artivle of belief Altboiigli the 
conclusions anive<l .it are* puielv tlieoielic.il, .iml 
Iiavc .it ])resent no experimenlaf 1 onlinti.ition, the 
practical lest oulhiu'd at the I'mi of the p.ipi'v should 
supply a dclinili' .mswer as to wlietlier llieie is any 
fouiKlation foi the theorv ndv am I'd 

Our conception of flu' piivsic.il lorccs which .ire 
c.illed into plav when a li(|ni<l is caused to flow with 
linear or stre.ini-line imRioii is gradin.llv iindeiguing 
a change I he old delinilinn ol visiositv us intvinal 
fiiclion needs levismg .Already Diiiislaii and Tliole 
(Jouin. Inst. Pelr Tech , vol iv. p ki;) have 
come to regard viscosity in tlie nature of a dual 
phenomenon, whi«h they attribute partly to internal 
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fnetion and p.iitiy to ch'forniation of mol<'cul.ir 
gioujjing (.iKtiough tlu'se ma)- eom^'uablv be one 
and the sanu' tiling) Theie is one aspect of the 
subject vviiieh dm's not seem to have rcceivi'il its 
f.iir sliari' of iiotui' \lltisioii is made to tlie g\'ro- 
siopic resist.iiue ofteied bv .ui\ orbits, the motion of 
which ii.is coin pollen Is ,11 i iglil aiigics to (he Imeol flow 
Wlicn .1 va[>oin i oiuh'ii-.i s mlo .i Inpiid, llu- mole- 
ciik's stiff rclain lh<’ major pmlion of their higfi 
vi'loiity, .iiidsimeit k oiilv tlicii mnlu.il .iltr.u tion 
th.U pn'veiils them fo'in esiaiiiug .|g.un into s[).u e, 
It follows 111 ,It tlieir p.illis must I)C' V el <.iliv*e(l, .liui 
(Ii.it m .ill piobabilitv Iheie will Ik- ,it .m\ iiist.iiit 
ol lime .1 (eil.1411 iiiimiMi ol iIk'im levolving louml 
one .inollii'i 111 mbit'', .illu the fashion of tlu' twin 
si.Us I'hese sV'telil'. wolllif ifoiihtles'. h.lVe onlv .1 

sfioi t life, being de^^lo^ ed bv < olli aon w itli neiglibmii - 
ing molei ules, but loi tlie uislaiil ol lime (Inimg 
wlm h mm 111 lolls wi'ie f.iv umable •'iinil.ir 01 bits would 
be formed lo t.iko then plat e 

I'or u.iiil t»f .1 bettei II.line (Ins p.irtkiilar foiin of 
viscous lesist.im e will be lelcn ei I to .is g\ lo-v i-.* osi(\ 
We in.IV then cinisnler the pi.ipeitv, (oinmoii to all 
li(|inds, f)f resist,line to flow as iii.nle up i>f .it least 
two p.ii Is, ‘n.uiu'ly 

(«) g\U)-V 1st ttsllv 

(/)) molet 11 lar fi It t loll 01 ileloi m.ilion 
Wheit'as (u) lends ilself je.uliK lo mathem.itual 
fre.itmeiit, (/)) is still st) l.ngelv .i m.illt. t of ('oii|ectiire, 
tli.it wiiile onr ide.is .ne 111 linn present state of 
flux, we c.ininit ix' siillit it'iillv 'It Imile .iboiil .iiiythmg 
in this tomiexitiii to .ittemi'l .mv soil of an.ilysis 
We tail, liowevei. In' modi'ialeK t onlident lli.it in 
some degrt'i' (a) must tilitam, .iinl it is hoped to show 
a nu'ans wliert'hv if m.iv be nn.istind Wfu'ii a 
lit I u id IS sublet, led to .1 sfu'.ii mg sli t'ss, m othei' words 
wlieli tlovv st.irts, tl*el ► will be .il oin e (he gyiost opK 
lesist.ince of lliose mmpimenls of tin' orhits .it right 
angles ttj the hue of lltiw , and wlieii these li.ivi' 
been turned tliioiigh a i ight angle .iml flow continues 
theie will rem.im llie const.ml lesislaiue of those 
01 bits wliuli .iri' prixtiiceii during How Viewed m 
this way tJic miti.il intmu'Ut.iiy resist.met' should be 
gie.lfer th.UI the siil)se(|iieut t oilst.iut leslslaUCC , and 
since lilt' ftirnu) is imlejn-ndi nl of the late at which 
the dibits .irt' bt'ing ftumed, il wtnild .illoit! a means 
of eslim.'itmg the rel.itive molet iilai g\ro v isi ositv, 
il only it could b« ine.isiii'ed willi siilluu'nl aic'iir.icy 
method of <loiiig tins whuli siiggt'sts itself is bascnl 
upon the (orrei t rcsolutitui of the foices wlm h go 
to produce the so-t.illetl ( onetle ctiirettiun foi flow 
lluinigh capill.iiv tubes 

Coiietti' loumi th.iL wlu'ii the length I of the lubt' 
was doubled the t 01 lespomliiig lime ( w.is not ijiiite 
doiiblod, .md that m oidei to s.Ltisfy lus t'lpiation 
It was ne('t'ss.iry to t\ place / l)y / i Ac/, whoie // is the 
diameter ol the i.iiulKuy ami A <i toiist.mt having 
.ill .i|)pro\imalc' v.ilm' ot 025 Sime^lliis (oiii'itioii 
IS, III .1 sense, a me.isiiie of the total woik \W done 
(irilAtti tlie tube, it miisl (.out.nil also the pn'lnmiiaiy 
uoik W,„ reipiired to Iniii all th<.‘ dibits in existence 
.it any instant of tmn' m the whole volunii- run 
'I’Ik' ilitlerence W^ - lepiesi'iits the work <lom' 
oiil'iih' the' tube m ovi'rmmmg visions lesisl.nici* ot 
the li'|iiiil (iliiiiilv HI iii''!i‘'ii (the kimtic I'lK'rgv 
loiic'clion W.IS, ol miirse, .illoweti foi, ,ind llieiefore 
f|()es not eiiti'i info liiese i|n.nili(i('s) 

'Phe ('onetle v.iliie .illoni'. <i dneit me.nis^)f det('r- 
mining but the laU iil^itioii of W’^ - \V„ jireseiUs 
coUsulcr.ibk' {lilliciilln s We are f.u ed with (lie 
pioblein ol (mdnig (i) ,m expression lor the distribu¬ 
tion ol the vekmties in the Irmnpet-sfi.vped lim-s 
of Itovv of the liijiiid befoie it enters tlx' tube , (2) llie 
varyi}]!’ acci'leration ol <niy one oi lliese lines belore 
it attains its hnal constant velocity on cnteimg the 
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tube , ( 3 ) llic inlbiiiKi* of the head of liquid oil the 
curvaliirc of Ui-se hues \s all of these admit of 
e\a( ( lii.itlu inatH ,d liealmenl, it should b(“ possible, 
b\ ruiuiiii^ a «iani-molecu]«‘ <if the li(|iijd. to ( ali ulate 
\\„ '1 Ills Mould b( entnriy mdepriideiit of the 

\c|o(it\- of tiou and Mould lepiesenl the ulalne 
mo|('< idar j^yro-viscosity Wlirreas (lie ordman 
tii;iiies for .disoliitc vi^<osit\ iippear to bc.ir no 
«ciii imI n-lalionship to the otliei ph\su,d (oiisiaiil'v 
ol the liquid, it is pos^ilile that llu'se values mu^lit 
be iiKUe prodiict,'Ve of lesidts A Ihoroie^li iiuesti^a- 
tioii of t'hesi lines of tlow is 1 luaefoi e t lu' In st lu i essai y 
sU‘i> fow.irds the solution td this nio-.t iiiltnsiimi 
piobleni l-UWkt-M I.IOsloM 

^7 Powell St , I )ei !i\, 

Novenibei I 


New WeijJIUs an<l Measures for India. 

I IIW'I' lead with llileKsl (lie ailltle ill \\'ll'lO-: 
of Si ptembei p 5^3, on tli<‘ wi ij^lits and ineasuies 
of India l)V Mr Silliei 1 aj, inesulent Indi.ui Weiithts 
and Measnns ( omiinUee Mi Sillx nad reports , 
conditions iinn h the same as ) lonnd tluni in Indi.i | 
III loTo ()in‘ of the pleasinc-s in n-adintt NMcntr. ! 
IS that the desir.dnlil\ of piixliniin; coiinnodities j 
and methods ol seivne is taken foi ^Milled \ow ; 
III attackiiij^ tins pioblem it is assumed lhal a simple, j 
Useful svstein of uei^'lits .Old me.ismes |s desiied foi ! 
India While in liidi.i 1 was aslad to lewiile (he 
ailnie on weitilils and measmes lor the ■'Times 
^ eai-booK,” and m lookmt; iij) data m this toiniexioii, 

1 (ame .nioss (he jiermissive Mclin \( ( of 1S71 
I Ins Ac t rc'pieseiits one ol tin' ,it ((‘nipts of the leadi is 
of Ilidl.l to seuili' the advaiilaf^es of the iteiieial ns>‘ 
ol t h<‘ ineti i( s\si(‘nt I A' it llii', \ k c io\ ol India is 
eiiipowi'red to make wh'l pielinnnarv arrangements 
iinj^ht 1 m‘ necessaiv, ainl [inxiaim tin- d.tle aftei ! 
wliuh metiK ni-if;hls and nii-asiiK's sh.di come into 
f^eiier.d use 

I.el tis coiisidc'i the \aiiojis neiiss.irv nnils of 
measinemeiil m their lojinal oidri 

I Ml Sillierr.id ii^;hll\ nnnlions “the resliaw.ui 
_\aid ol 3S ni to qS,' m .ind also (he vaid ot ,ip- 
pioximately |o indies Mso the llaln ^a/, wlinh 
IS tie(]ncnli> m the m i^hboinhood of, if not r-xaetly, 
3<) \i HU lies 01 one iiu Ire 1 In Y' aie only a few 
examj>lcs of units ot length m a (oiintiv ol apjuoxi- 
m.iti' !{‘ni;lhs that loiild lie best standardised on tin- 
inleiiiational inetie 

i PraetiCidlv’ (he same tliiii;' is (me of measiues 
of are.i Nearly all of the Biiltsh eiiyiiu'ers tliat I 
h.iye niel have favoiirerl the metiie s\stem, ami 
fc-w have any desin to <onUinie tlu“ use ot sndi a 
diHu lilt unit as tin- acre I he scpiaie metro and 
the liecl.iic' of Jo.000 si|naic‘ metres aie f,;oo(l and 
sniticient, aiu| will, ue beln-\i‘, be iiscd e\entnail\ 
m aU iivilisod (otinines Smc-iai of tin* Indian 
units forliincileK' appioximate to tin- hei tare 

3 The siif'yi'stion Unit “(ho standardisation of 
suitable nicMsmes of enjiaiitv .it tin- nearest smlnble 
muHi()ie ol the Inilk ol 1 } seers ol water, tins bem^ 
.ippioximalely <'qni\al<-nt to the bulk of a seei of 
wheal,” IS not so inifoi 1 nnai(‘ as it may seem This 
}uol).ilily will soon lieionu' the litie 

f My tmdni^s also eoiiespoml wilh those of Mr 
Sillierrad in r( fereiu e to tin' tola ot 180 j-r.ims, .ikont 
\> jiiains 'this In-mi^s tin seei to appioxiiiMlelv 
I kiloj;rani When it js''iimleislood that the st ei 
has lieeii .ido|il('il loi pradually all i.iilio.id tians- 
actions 111 India by tin' lintish {loveinment, oiu' 
realises that liulia is iisini' the iiu'liic s\stem 111 what 
.(mounts to (lo pel eent of all aicuinte tr.ins.ictions 
a( ( oidinj' to weifiht , 
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It vvas my pleasure to spend part of the past 
summer m l£iigland, and confer in reg.ird to the 
metric campaign with meiubers of tlie J)ecinial 
Association and others uho are actively interested 
in tlie metric movement. J found a general desire 
I tf) secure the advantages Vif decimal cm rone y and 
I mc'tiic weights and measmes It wasfoicildy brought 
I liomc to me Unit tlic chief men of England vvlio have 
the* vision of service and lug fon'ign trade will not 
oidv encouiage the* Coluiiu's to make progress m the 
metric movement, but will also see* to it that the 
Ihitisli (lovernniciit leads the way m this imicli- 
iieeded retoini UcMiIc'i's of N.viiki will be m- 
tereslc-d to see the following st.itemeiil by Prof J C 
Mcl.ennan of loronto Pmversity “In the early 
pai t of loot', at the rc'qucst of the I Ion b P Prodeur, 
Minisic-r of Inland Peveiiiie of llic' Dominion (hivcrn- 
nic'jil of ( aii.tda, I agreed to dc-hvor a mimbei of 
1(;( tiiK's on tlie use ot nu'tiic weights and measmes 
“'Ihioiigh (he co-op{'ration of tiu' Ib-parlment 
nieiitioiU'd, a schedule of the Ic'ctmes w.is .irranged, 
and it w.is made known in vaiious centres through* 
out ( anad.i (hat iin seivici's in (oiinexion with 
the meirn c.iinpaign would be asaikible on ci'rtam 
chiles foi the vanons local societies inteiested 111 tins 
subji'cl 

“ In L.irrying out tins lathci strenimns sehediile, 
li'clnres were' givi'ii m Monltc'.il. Ottavv.i, loronto, 
Winnipeg, Kc'gma, V.iiuouver, and in ovc'r 30 other 
(anadian citu's In some j)Ia«es tlu' idi'a of the 
simple incliu system c onc's])on(ling to decimal 
cmu'iKv vvas tlieii new lo iiiaiA P<‘'>ph‘ Dm meet' 
mgs wcie wi'll attended, m sonu' (.ises .is niaiiy .is 
(mo people being iircsent At tlie (lose' ol ('.uh 
addic'ss. ,dl present wcTi' invited to i.ike ]>nrt 111 the 
discussion ot tlie subu'ct 'lh(‘ l>l< 4 s .llld coils vvcTc' 
piopoundc'd with llu' iiliiiost fiankin’ss, and in some 
case's with eonsule'i.4blc' vigour Ne'vc't during this 
lecture' tom or at any othei time iiavc- 1 hc’ard, in 
so fai as 1 can judge, -i reallv valid aigninenl against 
the general use' of iiU'lrK weights .nicl me.ismes 
On (iie ollu'r hand, tin.' iiiaiiv valid reasons loi tiicir 
Use iiHie.tsi' .IS tinu' ji.issos 

“ It is highly dc'snable that this pre'limimirv 
ediicaiion.d woik, conducted eiitirelv at the' < xpeiisc'^ 
of oui (’lovciniiU'Ut, should be e'ltc'C liv c'lv’ followed 
up It is < hif (Iv for 1 he pmjiose (d eiu cnii.igmg otlu'is 
to do thou i).irt in sec in ing lot t'aiiada the adv aiitages 
of the use' ol the me(n< svsiem that on .\]inl 28. 
I<i22. 1 .uceptc'd the ( haivmaiiship of llu' loronto 
Section of the \merican Mctiic \ssociatioii At 
that lime Mr W' P I'obsoii of the 11 ) dro-l'Aee trie 
Pow('r Coinniission w.is elected S«'ciel.trv, and Mi T 
Ihiipee, of the' ('anadian (leiieial Itk'clru (.‘ompany, 
Idd , was ekctc'd I le.isiiic'r Our Section is com- 
nosi'd of yolimtc'i'i' woikc'rs, who di'siic' to set' the 
metric c.inipaign progiess as it should W'l' believe 
that eveivbodv' can do something to lielj) We 
hope tiiat a great m.iny peoide will lei Mi I >obson 
Tnow that they will tudp the mc'tric movement m 
llu'ir own mdnstrv' 01 line of woik 

It mav seem a lai civ, from (.anad.i to India, but 
tlu'ie* is .1 diicct connc'Mon when oiu' re.ihsi's that 
llu' v.irtou'i peoples of the -wmld can muh'ist.iiid and 
sc'rve each otliei best vvlic'ii they list' the suuc eoii- 
vemi'iit weights .inil measures 'I he mc-inbers of 
the Ameru.ni \ssot i.ition arc' determined lo setiirc 
tiu'se .idv.Ullages 111 the I'nited Slati's and (.'anada, 
<ind wc ask for the Ik'.uIv' t o-opei.1(1011 ot all pio- 
^grcssivc' men .ind vvonn n tllionghoul IIh' world 

How \KI) Htcikhus 
(Secretaiy) 

.-Vnu'ncan Metric Association, 

T56 T'lfth .Avenut', New \'ork., 
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Bv the courtesy of the Kditor I liate leuil Mr 
Kiohards's letter, and think that he and I dis.igrce 
solely by leason of the ihlference in onr Indian 
experiences If it wore a case of slarUng with a 
clean sheet there would Ix' no gnsiler di(liinit\’ in 
adopting the motiu systesn than in adopting am 
other. Init this is not the case llie Ihilish \anl 
has become vciy widely known, wlieieas the metre is 
<|uife unknown The FVshawau ^ard ,ind die llahi 
ga-c, tlienisehes variable units, are used only to a 
coinpar.itively small (‘\lent, wliile the most wideK 
known unit of length, tlie hath oi cubit, is \tr\ near 
to halt die Ihilish yaid, .ind as ,t mattei of piadical 
fait this measure is iegar<lcd as lepii sentiiig it 
ex.n tlv 

Siinil.irK, th(“ acre has mno become \itv \Mdeh 
lecogiiised an<l used .is a mid ot ariM, wliih* llic' 
hcctaie lias sCrUndv iwim been IhmkI oi 

It is true that tiie yo-dfla sect (ot i.p.joo guinis) 
IS n<‘ar the kilogi.im, Inil it is not esaitb' eipial 
tliereto, and to change it would, .is a matter ot 
piaciu.il fact, ni\ol\(‘ .dtciing the weight ol the 
rupee, .is th.it (om is mn\eisall\- lecogniscfl .is 
represenlmg in weiglit i lota 'I'liis (piestion oi < hang¬ 
ing the weight of llie iiipee so .is to gi\e .i seer ol 
exacllv two juninds, or else ol i kilo, w.is oiu' that 
die \\’<‘ighls ami .Me.isiin.s Commiltei' loiisidered 
\erv f.irefnlh ami on wliicli it u-coided mm li 
(wnlcme, .ind (the majonlc' ol du' memlx-rs) n-- 
liK t.iiillv (.line to die tcmi hision llial .tiiv alteration 

wliediei III weight or \.dne—of tli.it (om would 
give ns(' to so much siispu.Km .is to m.do' il more 
than doiilitlul w hetliei sue li a i haiige woiilil b(' w.n l)i 
wliilc 

It h.is laKcti litiv veais to s|iie,id the knowlefige 
cd th(‘ .So tola seel to tin' extent now .nhievc'd, to 
inliodme A n<‘w unit woiiM nic.ui stalling .ill ovei 
ag.iin, and the s.une lem.irk aj^plies to am ' li.inge 
in the milts ol length or aie.i 

I have no doubt tli.if enguieeis would jirefei IIk* 
meliK system so uoiild I ]x-rson,dl\ Hut tin' 
peoivle of India ,ire not eiigimeis \metv pei < enl fd 
them hv(' in \ ill.iges ol small towns (d less th.in 
mhabilaiits, and .'ire onlv mli'n'sted m weights and 
measiiies being line .ind iinifoim within llie liimleii 
range <d (heir |ouine\ings l-or one lr,msa«tioii 
in whnii il would bo an .ulvanlage to iisc a wfjiM- 
nide system, llieie must be ,it least to.ooo m wlmli 
>i would be of not die shglitesi advanl.ige 

Mr Kicli.irtls lefers to Can.'id.i I im.ignu' th.it il 
woiihl U' dillKiiIf to iind two peoples moie absointelv 
dilleient th.in tliose of C'.m.ida and ol Indi.i, tin' 
Cnnadi.in is well ediuated .iml piogiessive, the 
India 11, as ,1 i iile, v#i \’ ])oorl\ ed in a ted, ami mteiiselv 
conseivalive It would be dill'u nil Iff ctnueivi' of 
uidf'spR-a'l le(tii!ing on weights ami me.isiiic', m 
India, andiemes might peril.ips beret lire d in li.ill a 
dozen of the hugest towns, l)iil m^whcif else, ami the 
population of linliais more th.m thnlv limesth.il ot 
(.anatla (I do not wish to implv that Mi K'nh.irds 
thinks ieclnrmg advis.dile, but meieiv to einph.isise 
the diltcieiue Ix'tween the tw*) unintnes ) 

Mv own expt'i'U'm e ol liidi.i .il die (mie ot the 
Weights and Measuu's ('omniitlee w.is twiiiiv \e.iis 
111 the Civil Service, .dl on the execulive siih', in die 
Course ot wliuh I iisn.illv spent Ittiir to six moiUlis 
every year on toiii .imong the villages ami sin.ill 
towns of im elistmt, Ih.it of mv liidi.m (oll.-ague 
on tlu' Commitli'c (wlio sl^.iied my views, with viiv 
insigmluant cxceiilions) was vi'iv snnil.n W’lth 
this expeiieiui' wc disagreed from om otlu'r meniU'i, 
anil held that tlu'ie weie not siillh lent .idv.ullages 
att.uheil to tlu* medic or ollici non-Indian system 
to justify us in making a leronimendation whuli, if 
accc(itc(l, would afU'i't tlic method of carrying out 
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an I'liornious niimbei ol petty lrans.ulu*ns, ami coulil 
be givc'ii piaitic.il elicit only bv a ^arge amount 
of interference Now iidci feri'iice of sucli a kind as 
would lx‘ leipiired to ('ntone the use of a new svstcni 
ol weights and measiues me.iiis mleiferenee by .i 
huge and tlierelore nnessaiiiv lovv-p.ud sl.ilf, and 
what dial iiie.iiis .uiv one with Indian execulive 
expeiieiice knows, b.i dnmgli tlie head ot die Indian 
(ioveriimeiit lolossiis be golden, its leet an veiy 

leil.iinlv still df'nii'dlv .11 gill.n cous ' 

In brief, we loiind .1 vciy gem'i.d il^^sue foi uni¬ 
form svstnii ol vvctglils ami rnc.ismcs, Iml lor om* 
b.isi'd on .1 uml that w.is Known, .iml liemi* we 
lecomnmndf'i th.ft sysU-m wluili fonid lie .ulojited 
wiih vei\ niiiih liss diliii lillv ill.Ill .inv oilier 
( \ Ml M \<\< Vl>. 

Picsident Imli.ui W rigiils .iml Mi'.isiues 
( ommilli t. i<)i j I I 


Harpoons under Peat in llolderness, Yorks. 

Ox |),ig(' (8iotNAlil<l fot(»ilobei 7, Ml () S. 
('i.iwlord st.iles th.il lie Ifchcvi-. one of the .ilii'ged 
li.irpooiis s.iid (o li.ivc li(.‘n foiiml nndi'i the peal 
111 llolderness to be gfiimiie \{ the Hull Meeting 
ol the diilisli \sM»( Mill'll lie tliiiiight that both vveio 
genuine Alter the sp.idi woik to wliuh he- refers, 
I feel satisliefl that lie will i«im.i.|ei both of them 
.ire modern I ,im also gl.id (o ie.u 11 that he now 
ii'g.uds till' evifleiue siippliul by die llint axe to bo 
ol no v.dne, wlieie.is foimeily lie (otisulcred that it 
helped to piove (lie gie.il .ige of the h.irpooiis. 

,\s one w ho knows I lohiu ness Ian Iv well, 1 shoiiM 
like to .is|< wli.il ('vidfiiff dieie is foi tlu' st.dement 
di.it ' Iheie (.III be liMie d<nil>t th.il m lioldeiness 
exist lemaiiis ol ihc^ i*uly molitlin age, lemains 
wlui-h .111'olilii di.iii tile l.oiig l’..uiows ” At Hull 
we weic promised di.it .1 ifimiillttee should l>e fonm-rl 
to impiiU' intf) die (piestioii of llie ii.irpoons I havi* 
he.inl riotiniig fiiilher .dxmt it. Iml (lUst such a 
committee ni.iv b«'< .dlc<f togetliei 

I) I li.ive f.isl doubts np<ni the aiilhenlu ily of 
impleimnts wliidi li.ive Ix'cii .niipled .is genuine 
1 )\ 'piite .1 mimlx’i ol .ml Inn itles, ,ui<l my floubts 
piove to be iinloiiilded, I ileseive vensnri' If, 
however, llie sl.iU-meiil I m.ide jmives to be correct, 
(he t.icls should Ift' ]iiil)lis|ie<l. m the inlciCslS of 
Iriilli 

l^e.isons lor my br'lief .iie given m .1 commnmc.itioii 
whuh I sent to the h.dilor ol Mai) a hide while ago, 
.IS Mr Vimstioiig’s illnsli.iled il(s(iiplion of tlie 
li.irjxions lust appe.iri'd in th.il joniii.il I do not 
H'lnemliei li.iviiig m.ide the sl.ili ment in pnblu that 
the h.irjxfons h.nl been '' maile 1 )V the siipjrosed 
,limh'i " I did s.iy diey wen- not as old as Mr 
Vimstrong ' I' Siimtakd 

I he Mnseiiin. I (nil • 

• 

'I'he Relationship between the common Hermit- 
crab iCapaxurus hernhardus\ and the Aneitione 
iSaxoriia parasitica). 

III). rel.itionsln[) belwi'cii die < otmmin lieiitui-crab 
(/;u/i/i.gu;r/s h, n)haiiliis) ami its messni.ile .inemonc 
( allii)^li:y (S'/gud/u) /f<0'Us///(U has long bevn a siibiect 
ol mmli (oniecliiie, owing laigilv, the present*writer 
dunks, to the nnnatni.il liggues o( these .immals in 
.ill the text books and most jxipiil.u IxhiUs— deiived 
jnob.iblv from old .iiid alimn-imil .npiarmm specimens 
ill most hgnres pnijioiting to show tiu' n'l.itionshij) 
of diese aium.ils. tltc anemone is shown with its 
tcntai'les beaulitnllv exp.inded .ind the mouth region 
facing upwards away lioin the groiiml, and generally 
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also ono aiunyfUf as tlic* central figure silting on the 
top of the shell—tontannng the hermit-crab—with its 
column exteiuling high above the shell and ciab 
When these hermit crabs with their nsseemted 
iUK’inones are c<iugh( fresli m the truud it ma\ be 
ol)s(‘r\ed that although the anemones < ome up (.loscd 
III no case an* they sitting on tiie shell as l^ sluavn 
in the wclt-knowu figures, on the unitiary. uhetlier 
there is only one or as nuiiiy as thr(e anemones 
on a shell they are all foiiml to be either liaiiging 
from ,tlie shell uitli the disi region touanls tlie 
ground or aie stiaiinng their bodies to ie<uh their 
discs over the side of the sladl lo^\ards the gioiiiid 
(see i'lg r) In ordei to obtain inoic inloima- 

lion, a colleition of fresh hermit i lahs and ane¬ 
mones was obtaiiu'd by traulmg m Sf'pleiiiber lo^o 
and a few expeiimeiits made m <i tank I he 
hcrmit-er.ibs and anemoiii's weie isolabsl and kept 
without lood tor ,i few <l.)\s, m the loiirsi' of wlmli 
most of the anemones < losed At 11 jo \m. 
September IL, the < rabs, larrying altogether iS 
anemones, wi-re fed with eoi kies and (pieeiis \t 
12 <) I’M all anemones were open with then di'M s 
and limtai les spie.id (lal out on tiu' bottom of the 


tank (<is is shown m h'lg i} and being tiadod about in 
this position b\ tlu'ciabs At lo \ M .before the feed¬ 
ing, two anemoiH's wen* ilosed, tlii ee all eady h.td their 
discs on t lu' gioiuKl, and tliirteen wore liold lioi i/onl,ill\ 
from the ajntal legion of tin- shell-lioiise of the tiab, 
ami at i !• m . alter feeding, many were again closed 
or with their bodies held hori/ontall)' < )n September 
2() tli(“ expenmeiU w.is repeati'd. but this turn,' fresh 
dredgings onl\ were thrown into the lank All the 
anemones soon ])iit their discs Ikit on the giouiid, | 
and those wlmh were sitting lion/onl.dly boblx'd , 
then <hscs down on the ground uillun a few nuiiiiles/, 
almost as though the order “ he.uls down " had beem 
givQii and oneyed It was not possilcle to sec* whellier 
the unusual moxemcnls of the nabs on tin’ addition 
of food, or the snu'll of the added food, caused the 
anemones to react <is the) did 

OV adding tlit food to the tank it was .dso obseiwcd 
that the worms (A'V'ic/< finata) Ining in the shells 
mhabiled by the hennit-i.mbs also came out lo feed 
riie hungry woims came out eaiitiously som<' (line 
alter the hermit ciabs had begun to feed, .iml m , 
one ease <1* worm was obseivcsl to iiawl ahv^g'^ide 
the bod} of the crab {see log i), over the .u1i\e 
month appendages, and lkter<ill\ to take witli imimiiity 
a [)iece of hxtcl fioin lictweeii tlw laws of tlie crab© 
and boll if There seems to l)(‘ little doubt that 
this action of the worm is consoiouslv loleratc'd by 
the heinut-crab, as it was observed that the ciab , 
can appaicntly control the exit of the worm from | 
the .shelly It was found, however, that strange i 
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worms taken from other hermit-crab .shells are not 
regardcci in a kindly manner by either the anemone 
or the crab : worms fed to anemones are eaten, and 
worms straying in the neighboinhood of hermit- 
crabs were iiuTcilosly torr^ up and tasted but rejected 
<is fooil I lie spectacle of a hermit-crab cleaning 
ilsc'lf after feeding is a revelation of llie value of 
spines and haiis and of the meti* iilous cleanliness 
oi these animals, and caniml fail to imjiress the 
obscivei with tlic’ plo.isure—and even mild inloxiea- 
lioii —-c’siienenced by the heimit-* tab from the 
feed 

It i»> clear tli.it the anemoin’ derives advantage 
from the hiumit-cr.d) liy gelling draggcsl about with 
its tentacles on tlie ground and being given op- 
porliiiiilies for picking up juecesof food left or lost 
bv the hermit-c rail and for capturing othet animals as 
food 'I he hernnt'C'ialis wcie n(.»t sc‘en to jiass on 
pi<‘( es of lood dc'lmitclv' to the .iiiemones, but there 
would always bo a good < liancc ol an anemone getting 
some fooil from lli<‘ table of the hermil-imb, owing 
lo the liabit of the hitler of le.inng the food apart 
'the iral) itsi'lf piobablv denvi's some measure of 
jirotcclion fioin .iltaeks from lislies owing lo the 
inijiieasantiiess of its associated 
anemones as food, but it is well 
Iviiowii in tills labor,itoiv tlial the 
(onimoii l.ulhin vvr.isso {! dhrus 
hcrgvUa {iiKitiilnhis)) will w.itch its 
oiipoitiinitv to seize .1 large daw 
ot a liermit-c lal) and sliake it- 
hlo- ,1 dog wonjing a rat—with the 
common lesidt oi <'\ltaclmg the 
whole heiniit (r.d) out <>l the sliell- 
house wilhont touching the 
.iiM-mone 

The function of the worm in the 
shell (.m sc.ii'iely bi' guc-ssed at, 
but the ciiiKHJs ,ind const,int wave- 
iike nioticni of the whole bodv of 
the worm—which can be seem by 
iiMking a window in the slieli— 
will c'cTt.iinh ki'cp up a strong 
(nrreiit of water aiound pails of 
the l)0<ly of Ihe Ik'I'iuU-c 1 ,d). and mav' assist the 
lieiiiiit-ci.d) 111 tins w.iv ui the .ii'ralioii ol its 
bodv Ol in the lenioval ol elh to products The 
.idv.uil.ige to (lie woiiii of obtaining slu-itei and oi 
p.irtakmg ol the lieiimt cr.ih’s food is obvious 

J H On TON 

Marine IhologK al I abor.ilory, I’lytiioulli, 

N'ovcmhei 0 

First Lessons in Practical Biology. 

Ai-‘IIK bi'iiig eiicour.igc'cl by tavoiii.ible intu.isin, 
both from Ihedhess and from jirivalc- individuals 
(not III all cases peisonal fiiends), I wms soiiiewiml 
suijxised at the ficeiluty of the attack, jiubhshed in 
XviDRi, November j, upon my iiiifiretentioiis book 
" I'lisl Lessons in Toutu.d Ihnlogy ” llcdpful 
(iitK ism is welcome to an author, and the correction 
of erioi^ can be; the making <.f a second ('dition of 
a ti xl book . but .'ulveise entM ism in vvliidi personal 
bias of fipniion is allowed to outweigh geneiaily 
a(<ej)ted beliefs can have little veduc' either foi the 
.luthoi ol jor the Kviding piiblu 

If ■' the lelson is not a segment” I am consolc-d 
by the lliought that tw^ siuli standard works as 
'■ I’r.'K lieal Zoology” (Maishall and fliirst) and 
” Jhology ” (Parkc-i) contain Ihe same hetesy If 
” the birainons apjiend.igc is not Ihe jinmitive form 
of crustacean appendage ” I havi' still to read a moie 
convincing argument than that given m the ” Cam- 
budge Natural History (Ciustacf-a) ” 



Fi'j I - llrau'iiit fr.iiii lili of l!ii il. ti.ntl fiat' il uf'iit:iiiii\ I’liu'iafilus] m a -li'II of tin .oiniiv'ii 
win Ik \Mlli Um) iiif morn (( tilliiii ih f’lirayilu u) --lii 'Wli in I II' ii ihii il l<, ‘!iii« [m ll ion, in, I uit li 
IIk toMinn II al woiiu (A>'< /iu<il t) in IIm' .n I ol t.ikiiiK lood oiu >il ilu jaw . of ilii h' unit i.iali 
(Abo'Tl li.al! Ihi iialm.i! s^i ) 
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I conclude that; the critic was so pained bv niv 
restricted use of the term " embryo ” (as appheil 
to plants) that he faded to read to the end of the 
chapter, otherwise he would not ha\e staled that 
“experiments on plant pI*ysmlofiy arc not lenched 
until chapters iG and 17.’’ I af;rce that it is desnable 
to introduce plant physiology at an earlier stag.' in 
the course . but, with the exception of <j,CYn\inniu>u 
(which IS introdiaed in the Kaster Term), the ex¬ 
periments seldom \ield good ivsiilts m tile wnUei 
months The school year begins tou.irds the end 
of September, and tlic arrangement ot tlie chapters 
(as slated in the {irelace) was based iijxin this 
assumption p; w Sjiwn 

Oundle School. Noveml)«*r lo 


T nEORi;T that Mr Shann regaids nu re\iew ttf 
his book as an “ attack,” and yet mon- that it .alls 
from him the word “ acerbity ” The need for bievity 
compelled, perhaps, a certain blunlness . aii.l T beg 
him to accept my assuraiue tliat it was s.)!ely to | 
my regard for space in your cohumis that any siicli 
blimtness was due It was from like consider,iti.nis 
that I was oblige.l to refrain from m.lKating the 
authority for and ad.hieing evidence m siippoit of 
some of my criticisms 

With rcgaiil to the telson and biramoiis appendage 
I adhere to my statement ff Mr Sliaiin will r.'ter 
to p 144, S i r ol Matshall and Hm.st (.»th edition, 
TOio), he will see that tlie telson is spoken of as <i 
region ” oJ win. ha” segin.-nt ” is a ]).irt On refei 1 ing 
lo lh(' ])assage m my uipv of the ” ( ainbri.lge Nafnral ! 
Histoi V I tind tliat w hen I tirsf (piesiimalily in i.io.)) 
lead Its (lis.nssion .>f the lelatix.- . laiiiis of Ih.- 
hiiainons and foliacc'ons limb t(. be regai.led as 
piimitive.” 1 wi.»ti‘ in the hi.irgin ” All the lads 
here slat.'d, it l.ikeii in tlie r.‘\.ise oi.l.T, siippnif 
the (»j)posite theoiN'” I his is .-.piallv line t.i-d.u 
IfMr Sliaimwilliead II M jl.-i nar.l's ” riic Apo.hila ” 
(Maimillan, 1S02) I shall h.' astonislie.l if he (l.)es not 
abandon tlii' biiamons as thi' ” [iiimitu.' ” f.nin .d 
cnista. can limb 

I duly noted that tlie coinse was arianged with 
the view of beginning in the Muliaelmas Teiiii , but 
as tlie very next seiiteiu e in tiie pri'fa.'i' suggests 
nioditication of the 01.lei “at the .lis..re(ioii of llie j 
'-acher.” 1 lelt jiistitied in .lue.tmg atleiui.)ii to ih.' 
tardy appeaiatue of plant phvsi.dogv 'I'iie tael that 
som.' {iliysiologK'.il imeiUs o.uir as eailv as 

ehaplei i \ does not senoiisly ahcLt m;^ . riti. isiii 

rii). Ki'.v'ii'W i k' I 


The Mechanism of (he Cochlea. * 

If r nndeistand In IVrnlt's I. ltd in Xviouj. ol 
Noveinlx'r ii, p his obje. tion to N'odin's c\.- 

peiiments (whuh woiiM ajiplv .'.pMlIv to those ot I 
Wiltinaa. k and Siebenmaiiii) is lias.-d on tin assump¬ 
tion that th(‘ mtensily of llv slimnlation ot every 
part ot tlie eo.hle.i must ^lie piojun t iinu^l to the 
amplitude ol the vibiatmii'set up m that I 

think this assiimplDn is nnwaii.iiiti'.], as the m(.'nsit\ 
of the sensoiv impiession ina\ v.irv also with the 
rapidity ainl the lato of ch.uige ol .hie.tKni ol the 
movement imparled to th.^ cilia of the han-eells, 
i f as the total eiieigy .»f yie slnmihis, not its anijdi- 
tude only F.v.'ii supposing Hr P. nell’s assninpli.ni t 
were eoirect, still ^'oshll’s dedn. turns ate not invali¬ 
dated Take the ease m which he found that aft.-r 
})roIonged subjei'tion to high'])itched nois<’ the basal 
|K)rtion of the cochlea siiowed tlegeneration He de- 
ilnces the logical coflclusion that a high-pitclu'd note 
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stiniiilotos the hasa! poilioii of tlie cochlea It <ioes 
not matter whether the stiimihis 1 hn^ applie<l weri' 
small as c.^mpaied willi that pnnluee.l in the apical 
K'gion bv a pioloiiged low note 01 not I'he api.'al 
region remained unallecli'.l because it was not stimu¬ 
lated at all 

I cannot say that niv ino.lrl shows the shifting of 
, the r.'sponses cucoulmg to Ih. mU'iisily ot the simuihis 
1 h.it Dr IVnelt sa\s It shonlil do. an.l possibly my 
knowle.lge of plusics is msnltuieiit to cnabt.^ me to 
appieeiate lll(^ re.isons whuh l.'a.l hhn to l.iok for 
tilts result I’oisonailv, 1 hav.' v.'iy little faith m 
the “ cnuial t.-st ” method ot solving tlu' pioblem of 
soutul peul'ptuni. '1 lie ipiestuni has alie.uly bei'ii so 
long and so keenly .lebale.l, and so many ” cnieial 
tests” liave been tipphe.i on both sides of the aigu- 
menl, that .me almost begins t'. <ionbl tlu' possilnlity 
ol t.nie peueption at all 

1 have lead Sn Willi.im Ikivliss’ letter (p with 
gieat iTiler.'st N.itniallv, it is x.-rv gialilving lo me 
to find tli.it m\' vi.'W of the nU'. li.uiisin of tlie cochlea 
has the support .»f so dislmgiiished .1 pliv.siologist 
1 am not veiy saiigniiie tliat my iiuidel will thiow 
niiu h light on the nuue leliiU'd details wliieh he 
gives (jf llu‘ w.irking .if the ..Kiil.-a What the 
mod.'l .leliialK shows is a d.'limli', lliongh not abvavs 
well-deliiu'd, seius ol r.spons.s at ditleienl points 
along tlie ” h.isikii menilnaiu' ” lor vibrations varying 
111 fr('<inenc\ trom .ibont 100 to alxint looo 1) V per 
see , till' high.'i notes b.'ing .it the pto\ini<il and the 
lowet .it 111.' distal xnd ot the st.il.- M.ire than this 
I .aiiiiol lI.iiiu tor it I h.- nu .'lianu .d dilfienitv of 
setting np a sd K's ol shoi I tinea.Is, evt'iilv s[).U('(|, 
evenly gi.idu.ited m tension, .ind m.imt.iming their 
sfKicmg .Old tension un.dtued .lining .nul aftei the 
pi.Mcssfs ot riN.ilioti^ lynb.'ddmg .nul iinnieisioii m 
thud, IS so gr.'.it th.il I h.ue n.)t sm.t'.'de.l so tai m 
.ttlaming .in\ thing api.notn lung ,u..iii.i(, v 

(.)ne Heed si.ir.ely s,iv th.il so impeileet an appara¬ 
tus .annol, m its piesent state, tlnow nnicli light on 
die Tiu.re le.'.m.hte points 11 on the other liatid we 
.-Otirentr.it.' out .itleiilion .m the more obvious, .and 
moie limd.inu'ntal f.n tors, I think the model does 
gi'.- some help \\ i re.ognise in the b.isil.ir nu'm- 
bi.iiie ol till' (.M.hh'a a lhieel.)l.l .hlleri'nliatloil <if its 
filnes, tor l.'nglli, tension and in.iss, .md tins dilter* 
I'lituition IS progi.'ssu'c, and m the same sens.* for 
<'.n li fa. toi We e.in emlxxly lliose mechanical 
l.u tors ( rnd.'Jv in the toiin .d .1 working model, and 
we get some sort of icinote and in.iccnialc representa¬ 
tion .)! uli.it happens in tlu- .o. hlea 'I'iie elfc.ts 
otiserve.l aie uiuloiiliU'dlv r.'sonain.' ctle..ls It fol¬ 
lows that lh.‘ same lesoiumce elleets must take place 
III the <0. hl.'.i ()m. . .umot nndeistand how N.itnrc 
t.mld I'volve so .'l.dxiiMtc' a me. hanism of lescmane.' 
<is we In id m the . 01 hl.-.i, <'\< epl bv means ol, and for 
the pm pose o(, inci.'.ismgly .n . m.i tc .inalysis of sound 
c; \tn KlX.SON 

4S7 (dossop i\h).ni, Shcllu-ld, Nov 15 


An Offer of Nature Volumes. 

Tm: wiit.-i h.is been enlinst.d with tlu' disposal 
ol tlni l\ - tineo V olmnesol N V ii'Ki. (iml).>iind, as issued) 
wliul^ tluir owner wishes (o piesent to i^mie library 
in the w ,11-dev .ist.ited .iie.i I iii'se consist (if vols 
lo 50. 74 to 02. '17 and oS^and lo^ t.) 107 A few 
p.iits aie missing Should .iny re.uler ol N.muri: 
know .)f some .me who m.iv b.' lommnnuale.l with 
for tins purpose, the ml.nm.ili.m w.ml.l be gratefully 
reteiv.'d M ('iiti.URV or. Hray. 

40 Westinount Koad, Ivltham, S !•' «j, 

November i_^ 
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' Human Blood 

"HE idea that a loss of blood by hsemorrhage or 
the possession of blood of a poor and deterior¬ 
ated fjiuility miglit l)est be rectified by the introduc¬ 
tion into the body of blood from a healthy person is of 
respcctaide antiquity. It is small wonder that the , 
ancients attributed to so splendid and auispicuous a 
tissue an im[>f>rtance rather beyond its due. About 
the tiVi^e of the fire of Eonilon Pepys attended experi¬ 
ments in whl<'h the blood of one dog was passed into 
another and found to be sufficient ffir its needs, and (ui 
another occasion at which a man was hired for a 
sovereign to have some slieep's blood let into his f)ody 
For even at this time it was realised th.it some sorts of 
blood were more suitable lor transfusion into man 
than others. Little boys might be bled to dealli in 
the fifteenth century to provide stimulating potions 
for aged Popes, lait human blood veems s( arrely to have 
been available in Lower’s time, .ind the choiie gener¬ 
ally fell on llie slieep, partly l)ecau.se of its gentle and 
amiable disposition and p.irlly “(|uia Christus est j 
agmis Dei,” as Cuga said, an indigent hnchelor of j 
divinitv who subjected himself to the experiment in 
1667. Put tiansfusion of irlood never became an im¬ 
portant or popular therapeutic pioeedure on these 
terms ; large (juantities of foreign blood were found 
to cause seiious and even latal ill-efferts and small 
amounts did no good. With the disiover) of the last 
thirty \e.irs that the tissues of any mie speries of 
animal an* foreign and more or less poisonous to tie- 
eronomy of anv oth'-r spe< its'canie the re<ognition 
that transfusion in niai. <'ouId he done onlv n ilii lium.in 
blood, and in uaetil ve.irs the \ahic of the procedure 
lias Ireeii fully establislied. huge ([iiantilres i)emg 
transfused from a healthy .^o .i siik |)erson without 
untoward efleit 

In this revival of lumian transfusion it was, how¬ 
ever, soon found that the (aparitv of the body to 
identify an\ blood as foreign to and imompatible willi 
its organisation was based on finer dislitK.turns than 
zoological species. If from a dozen people a few < ubi’c 
centimetres of blood are withdrawn, and m eai.h rase 
preparations made of the serum .iiid of the red lor- 
puscles washed free fioni serum, and it .i sample of cm li 
lot of corpus*les is ilien mixed with a little of e.uli 
scrum in a senes of test-tubes, it will be lound that the 
results .arc not all tlie same. In some the corpu.sdes 
behave as if they were suspindcd in physiologaal salt" 
solution-—ro'iiaiM dispersed fiom one another and in¬ 
tact'; m other cases they run together into larger or 
smaller dumps and masses and often disintegr.ite It 
is obvious ttiat the occiirreiKe of this aggliilm.ition in 
the f.in ulaling blood is verv un<iesirable. as the masses 
of corpuscles arc li.ible to block important blood- 
v'c.ssels, and there is plenty ol experieiKe to show that 
serious trouble ina\’ be caused in this w'ay. It is 
therefore not every human Idood th.it is suitable for 
transKision into a given person. 

By sorting over a IaR,.;e number of people by this 
test it has been found that tliey may he c lassified into* 
four group.s by the satisfactory hypothesis of von 
Dungern and IJirschfeld. On this view there are 
two agglutinating lactors in human blood .scrum (a 
and b) and two agglutinable factors (A and B) in 
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Relationships. 

I human blood coipuscles : A corpuscles will react only 
with a serum, b serum only with B corpuscles. A is 
never found in the same'person as <7, nor B with b\ 
either combmation would be incompatible with life. * 
The blood charactcnsiies of the four groups are : 

St'nim Corpuscles. 

Grou]) I . . neither A and B 

Group IF . . h A 

(Jroup IlF. .. a B 

(iroup IV. . . a and b neither 

It tollows that the serum ol Group I. will not ag¬ 
glutinate anybody’s eorpu.scles, while the corpuscles 
of Group I. are agglutinated by all other sera except 
their own. Group IV. i.s the reverse of this, wliile the 
serum of Group IT. agglutinates the corpuscles of 
Groups I. and III., .and the serum of Group III. the 
corpusdes of Groups 1 . and II. The eorpu.scles of 
Group I can safely be put only into recipients belong¬ 
ing to the same group, those of Group II. only into 
Groups 1 and IT., those of Group III. only into Groups 

I. and III . tho.se of Group IV. into anybody. }t 
is a curious fact that in actual practice it is only the 
cjii.dities of the donor’s corpuscles and the recipient’s 
serum which need he considered. When, for example, 
Group TV blond is transfused, the- pl.asnia of it should 
.agglutinate the corpusdes of tlie recipient it the 
reaction took [dace as it diHs outside the body'. This 
does not .ippear to h.ijipen, or it it does it jiroduces no 
olnicius ill-effects—wLich is foitiinate, as otherwise 
safe transfusion would he iinjiossiblc c.xc ept between 
meinbcis of the same group. Why this diould be .so 
is at prc'^eiit doubtful. It is most pidbahlv due to 
the (iiiantity of transfused plasma being insullKient, 
when diluted with the recipient’s blood, to cause a 
significant agghitmation ot the recipient’s corpuscles. 
Tlic fact that it is plasma wliidi is injected <and not 
scrum may also have some influence, though the 
recipient’s plasma lias the same elTect as iiis serum, at 
any rate c|ualitativ('l\. 

\Vhile It IS convenient to recognise four varieties of 
individuals, it will be seen lh.it there are only two 
factors concerned A is diarac.teristic c)f Group 11 ., 
and B of Group 111 ; A i-]^ are present in Group L, 
and both are absent in Group IV. A corpiisdes arc 
nec essai ily .issoc lated with not-a .setuni,and B corpusdes 
with not-/> .seiiim. In inheritance ihc'se cjiiuhtie.s have 
been shown to be transniittcd as straight lorwaird 
Menddian faitdrs. it follows lh.it the blood ot 
parents and (.hildren are by no means necessarily 
compatible though parents both of Group IV. ran 
produce children only of the same group, two Group I, 
parents may iiave off'pring belonging to any grou}), 
according to the particular composition of their 
hvliiidily The possibility of using these blood te¬ 
ar tions to investigate eases of disputed parentage ha.s 
been carefully wcirked out Ity Oltenhcrg, who .shows 
that the method can have but a limited application, 
though the answers arc ccipcdusivc if they can be oli- 
tainecl at all. Of miu h interest also is the observation 
that the proportion ot the population falling into Groups 

II . and JJI. varies a good cical in different races. In 
England about 40 per cent, arc Group II., about 15 per 
cent. Group III., Groups I. and IV. giving about 2 
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and 43 per cent, respectively. Several workers, and 
especially the Hirschfelds, have shown that as one 
travels from west to east the prevalence of Group If (A) 
decreases and that of Group HI. (R) progressively 
rises. In Western Europe, A is found in about 45 per 
cent., m Russians and Arabs in 37 per cent., in negroes 
and Indians in 27 per cent, ii, on the other hand 
increases from about 15 per cent, in France, through 
the Balkans (20 per cent,), Malagasies (28 per cent.), 
negroes (34 per cent.) to Indians with 41) per rent. We 
have here an obvious suggestion of two original races 
of mankind, which have mingled in various degrees : 
it is possible that in some remote (ilace a pure A or B 
variety still e.xists. 

At present there is no evidence that the.se blood 


The History of the 

R. RlsGlXAI.I) .S. CL.AY performed a needed and 
useful service when he selected lor the subject 
of the twenty-filth annual 'I'raill-'i'avlnr .Memorial 
Lecture, which he delivered at the meeting of llie Royal 
Photographic .Society on October 10 l.isl, “ 'I'he Photo¬ 
graphic Lens trom the Historical Point ot View " It w.ts 
a needed service, bee aiise a historical review ot the origin 
anti deyelopmc’iit ot the photographic lens is nei essary 
for a just estimate and balain ed [lerspec tise ot the 
many and diverse si lentilic factois that have to be¬ 
taken into ai 1 (Hint in the product 1011 of modern plioto- 
grajihic lenses. It was a useful service, because the 
fascinating and. at nines, almost di.im.itii story that 
Dr. ( lav h.id to tell brings out clearly the p.ir.tinouni 
importance of the pioneer work done in this field by 
British rirms and scientific workers, and it must ai'l as 
a u.sefiil corrective to the tendency, sometimes inani- 
lested in iinespei ted ciuaitcrs, to underrate the value 
of British work m the optic.d held. 

Alter toui lung lightly on the early liistorv. Dr Ckty 
comes In “ one ol the great landmarks in the historv 
of optiis—llie invention of the aclimniatir lens” 
John Dolland, altei numerous esperiinents, esliibited 
'o the Ro\,il Society an ai liromatie prism m 1758 of 
Clown and flint glass, and exjilained its constiucttoii. 
Ol the authois who contributed, in this period, belore 
the invention ot photogr.iphy, to the theoretiial treat¬ 
ment of the lens. Dr. Clay instances, alter Kepler, the 
followiiii; ^ 

lIuygiMis, utio, 1>psi(k‘s c.\pouiKlin}.( the w.ive t)i<'Oiy 
of hglit lUid the explanation ol donlilo refraction, also 
dealt witli the splicrical aboiialioii* ol lenses,’ and 
shenvi'd limv it vaiied with tlieir apertun* and’focal 
Icn^^th , Now ton, who nu'csttyatcd th<' dispersion of 
li^ht , Joseph Hams, who discussed the i.irdinal 
points, optical (cntie, oblnjin' poiuils, cinvatiire 
of field, etc , in his " Tieatisc (tf Optics ” , lleisHiel 
who obtained valuable*ciiuations for the calculation 
of objectives fnr liom chromatic ami spliencal 
aberration , y«eorge Jfiddidl Airy, who invesli”.itf‘d 
the conditions J<ir eliminating astigmatism and 
distortion , William Hamilton, who evoleed priweilul 
inalhematical nictliods which even yf't have mit been 
fully utilised , and, last bi^t not least, Henry Cod- 
dington, who w’orked ont the methods wdiich, I 
believe, still form one of the most useful bases for 
attacking new problems in lens construction. 

Thejnext milestone marks the almost simultaneous 
announcements of th§ inventions of photography by 
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characteristics are associated with any other qu.ihties, 
and It seems likely, like some other Mendelian charai'ters, 
that they are negligible in the problems ol selection 
and survival. It would, loo, be an ciror of the ancients 
to suppose that tlie <]iialiti[“s of the blood dominated 
personality and conlerrcd a giaieral iharacleristic' on 
the individual. 1 iicre is nnu h evidence ot the e.ssontial 
similarity of parents and ollspring Tlie greater 
success of grafting tissues liom one animal to anotlicr 
if they arc ol the same laimlv is a gennanc e.x.'flnple.’ 
In blood tests brotheis and M^teis hv no means 
always agree so fat as the agglutination of their eor- 
puselcs is concerned in other respects their bloods 
lire prob.ilily more similar tli.in tliose of more remote 
relations. 


Photographic Lens. 

Daguein’ in 1838 and I'ox Talbot on |anuary ^o. 18^9, 
and we reach " the epoch Ironi uIik h' we rnav dale the 
great es'oliifion ol th(“ photoi^iaphii lens.’’ After 
reterring to tiie phologiapliic lenses of Charles L. 
Clievalier, Hr. Cla\ comes tii the work ot Josef Max 
lelz\ul (11807-1891^, who <oin|m(i-d a new and most 
suceessliil lens, (orreiti'il Lor sphere al aberiation over 
a .small angular field, wha h w.is m.ule by I'retlerick 
Voigtiander m i8|o. 

We may puss over mm h intereKimg reiord and come 
to a new diapter. opened m 1800 with the aplanatie 
lenses o| Slemheil and Hallmever Steinheil, “be¬ 
ginning to reiognise tlie \ .ihie ol svmmetrv in leduung 
astic'imitism and distortion,” tom hided tliat llie 
astigmatism would be less if the retrailive indices of 
tile glass were more nearly etjiial ; lie therefore used 
two flints instead of flint and i rouii, putting the higher 
rehatlivi' glass outside Dallniever .dso used two 
Hints, and tailed !iis lirsf lens a “wide-angle rciti- 
iinear lens,” H wtnked at I 15, and he followed 

II by his svnimetru.il .it Cy and 1,8. In 1874 Steinheil 
made a poilrait lens of tvvtf t ('jiieuted lenses working 

kM‘ 5 ' ‘'lid in the same veat Ibiss Inoiight out their 
port.-ihle .ind rapid .'?ymtnetn« .il, t.duilated hv K H. 
Wenhain “Tins is of interest,” savs Dr Clay, “as 
Ro.ss and Co (as the linn then w.is) w.is tluis the first 
firm to ('ni[)loy a suentifii m.nn as (ah ul.itor. U'enham 
was witli them liom 1870 till 18.S8 ” 

Ihe next step, wlmh |)r (lav desirihes as “the 
greatest step m the (levelo))menl of the photographic 
Jens, was made pos^|llIc l)v 1 h<‘ new glasses - -the hifriiini 
nowns ul the Schott glass hutoiv al^jena. The 
problem and ils solution is thus expressed*' * 

All acliroinaltc lens of oidiiiarv laown .ind Hint, 
which we mav (all an “old .u hromat,” t oulcl be 
corret ted s])lieii( .dl\', hut nol m.uh' .inastigm*tic. 
\n ailnomatu lens made of the new liariiim crown 
and a flint coiiltl be tonccted for astigm.itisrn, but 
not spherically To correct both, all tliioe glasses 
must be used—old crown, ihiit, new b.irium crown. 
To take full .advxmt.ige of this pimciph'. i^is obvious 
tliat eacli component can lie in.uk' of all tliivc glasses. 
It can then be .leliroinaVu, .inastigmatie, and 
*ipl.malic J>y tomliining two sink components 
into a symnietric.d lens, it tan also be m.ide orlho- 
scopic, and can easily be given a flat field This is 
the prineiple undcilyiug tlie well-known Coer/, lenses. 
Another way to achieve the result is to use two unlike 
combinations, one of which is made responsible for 
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corri‘c.(inj4 tin- splieiicai abcrratum and the other for 
conet-tiii}' the astigmatism ’Fins is usually the 
rru-tliod adoptetl by Rudolph m the earlier of the 
Zeiss lenses and si;veial of the recent lenses b\ other 
nrikeis 

Hugo Schroederaiui .Stuart, of Koss and ('o . were the 
first to take ad\autagc of the new Jena glasses, and m 
18HH they |)atente(l the “(oni.eiUrii ’ lens, lomposed 
of a Hint and,a barium crown. It was corrected for 
astigfnalism, but had a lot of spherical aberration. 
Dr Clay revic'ws brief!) the series of Zeiss lenses-- 
Rlanar. Drotar, Unar, and IVssar fnade b\ Ross under 
license, and in this connexion tells the following 
significant story 

In ic)fi, when Zeiss had finished tiu-ir f.ulory at 
Mdl Hill, they gave Ross notice to tciminato the 
heeiise, and tiunnscKes made' the Fessar—the only 
one of which the jKilent was still iimnmg 'Fins is 
rather an illuminating fac t It imisL be retiu'mbered 
that in lSi>i, wlieii l<oss startc-d making the Zeiss 
lenses, Ross had a gieat nainc“ .is makeis of j)hoto- 
graphic lensc's, while Zc'iss’s weie prac tic ally unknown 
III that (oniu'Mon, and nndoulitc.'dlv Rcjss’s leputalion 
helped to make* tlie new kmscs known , yet no sooiiei 
aie Zeiss rc'.idv' to make their Icmsc's over here tlian 
they lenmn.ilc' the conliacl ' No turtlier (ominent 
IS nocess.uv 

An interesting siimmar\ follows, wimh w'e have not 
space to notice m dc-t.iil, <»! a brilliant senes of lenses 
produced bv Ross Irom i.Si)2 to the piesenl c|a\ 

Di ( l.iy sa\ s “OiK' citluM' ac !iie\c-ineiU ol this fimi 1 
must reter to When the* Air h'orce began to take 
aeri.d photos in tli war tiuR founcl the Ross-Zeiss 1 
d'ess.ir, ol S ',-in hn iis, smtable, but soon wantc d gieat 
numbers, and also .isked lor a longer toc-al length lens 
w’ltli jiertect definition o\er a small angular fictcl. 
a 20-in lens to be uscal with .1 ; b\ \ in plate 'Fhis 
was wanted urgenllv, and in a single lortniglit the lens 
was recalculated, and the “ Airo-Xjires ' kns evoK'ed 
m Xo\ember [c>i,S, working at Messis ’Fa\lor. 

Taslor .ind Hobson also made a \aiietv of tlie Cooke 
lens, the ‘ \viar.' lor the same* purpose ” 

We have not space to deal moie tlian hurriedl) with 
the fasi'inaling reccird that Dr ( l.iv gives of the other 
work clone m Britain in the clevelopment of the phcito- 
graphii leii-s to its present stage cjf wondcriul achieve¬ 
ment An mieiestmg ,ic count is gnen of the lenses 
introduced hy the firm ol Dallmever. and sjjec lal 
attention is directed to the striking advance repie- 
sentc'd bv their telephoto lenses The oiieinal p.iten'. 
for the telephoto w,is t.ikeii out in iSgi Another 
Kilglish firm, R .ind J Beck, lamitcd. it is mtcTesling 
to note, weie the first to a))pl) the ills cl!.i|)hr.igm to 
photographic lenses, as early as 1882 In ic)ob Beck 
introduced their ■' Isostigmar Cniveisal." and m the 


[D I'XEMBER 2 , 1922 

following year their Isostigmar portrait lens. “These 
lenses do not obey the Petzval condition - that the sum 
ol the ])owcr of the lenses, divided by their refrac'tion 
index, should be zero—and were constructed by 
omitting this from eonsiheration, as they believed it 
was not essential for a flat anastigniatic field ”~a view 
afterwards coiifirined by the investigations of W. 
Ivider. The Isostigmar is of interest, as it covers a 
field of 85 to c)o ch'grees at f/16. the first wide angle 
with such an aperture. Beck also introchmed another 
simple idea tlie use of magnifiers in front ol a lens— 
made for their Frena camera in i8c^ 

We have left till tiie last not the least ol the British 
arhievcmcnts in the development of the jihotographic 
lenv—the Coc)ke lens invented bv W 11 . Dennis Taylor 
and made and put on the m.irket by Taylor. Taylor and 
Hobson, Limited Dr. Clav .savs “ 1 do not think 
the great step whieii the Ccxikc lens marks is as well 
ajipreeiated here as on the Continent The mtroduc-- 
tion of this lens has formed the starting-point lor a 
new method of lens constniclion wliic.h has had. and 
will continue to have, many truilful applications.” 
The germ ol the invention is thus exjiressed bv Dennis 
Taylor . 

ft occ-UiTcd to the author that since the 
norni.il c iirvatiires of images due to aiiv Icms, w hether 
siinpR or compound, arc* fixed by its leliac live indices 
and powrr alone, .ind arc' inclepcndcnt ol tlw state of 
ravs cntoi ing tlie lens, w liel her c oiu eigcnt, cU\ ergeiit. 
or ]).ira]lc'l, them it slioidd lollow that the normal 
(iiMatiirc- errors of ,in achtennatic and .iberration- 
fri'e <.c)ilecli\e Urns should b(“ neuliahscd Icy the 
norm.d c.inv.ctuie eiuus ol ,111 aclu'oimdic and 
abcTiation-frc'e dispersive lens ot the' same' power 
(and iii.ule ol the s.iiiie glassi's), placed at .1 consider¬ 
able distance' I)ebiiid the collcxlive lens, while' the 
combimttion uoiikl, a ;aw<// .»/ the Si fydi'iiliDii 
\ leld a ]^c)siti\ e loc iis 

The p.itc'iits lor the Cooke lens weie t.ikc'ii out ill 
r8cy^, i8c>v and i8c)8 During the wai the special 
Avi.u lens, relerrc'd tc) above, was c-volved, designed 
bv \rtlinr W.iimisbam ot 'Favlor, 'Favlor .ind Hobson. 
It Is a sj)lil-di\ergent lens, wliicli was a conception of 
liie inventor ol the Cooke lens, imt the cxploitalion 
o! the idea was left to W.iniiishaiu, who was able, In 
making a sf)eci.il stud) of cohm. to iinpiove upon tlie 
large apeituie Cookc' lenses, and secure a Hat field of 
larger aic'u than bad hitlieito bc'cn founcl possible. 

In .1 briet review ol Di Cla)’s lecture we have had 
perlone to ornvt much of important interest, but we 
m.iy (on. hide Ivy le-eehoing the words ol the authoi 
“ In tills stoty I think we m Britain may c hum that we 
have borne om share, in spite ol all the praise that has 
been lavished on the.dermans.” 


Obituary. 


" Prof. Hkinricii RunLNs. ‘ 

KIXKICH RUniAVS was bom at Wiesbaden on 
March 31, i 80 s. .)nd received his earlv tunning<11 
the Realgymnasiuni at Frankfurt on the Mam. where he 
gained tlie School Lc-aving Certificate, equivalent to 
Matriculation, 111 March 1H84 In the .summer term 
of that year he pioceerled to the 'Fechniral High School 
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at Darmstadt to take up the study of elcc tro-tec hnii s. 
During the following winter icim and the summer 
temi ot 1885 he ccmtimic^d his studies at the IVchnical 
High School at Chailottcmhurg, Imt soon recognised 
that his ability and interest lay in the domain of 
pure science, and for lliis reason be began the study 
of physics. After .spending the winter term (i88i^-86) 
at the University of Berlin, Rulrns passed on to Strass- 
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liourp iit Easter of the latter year to work under August 
Kundt. Jle followed Kundt to Berlin in May i8H8. 
and olitained hi5> Ph D. there the year following llib 
early post-^'raduatc career wai spent as un<ler 

Kundt at the Physical Institute of the Uni\ers>ty of 
Berlin, where he remained until i8(/). wlien he was 
invited to the ('harlottenlnir^ Teehnaal lliL:h Sdiool. 
and m 1900 he was orticiallv eleited protessoi at lliat 
institution. In the autumn of n;oh he was eleded 
to a lull chair of experimental phvsn s at the rniveisiiy 
of Berlin, and to the directoishij) of the Piivsual 
Institute, winch posts he filled durin:: tlie remaimler 
of hb life lie died of leu< hamiia on julv 17 last 
Ruhens was a member of tlie Beilin Aiademy ol 
Scienie, ainl of many other .similar bodies in ins own 
country and abroad, includin'^ the Roval Institution, 
of which be w'as an honorary member Me held 
doctor's de.urees {honoru, caum) of the I'niversities 
of Leeds and (’ambridf;e, and w.is a letipieiU ol the 
Rumtord Medal of the Roval So<iety 

.Most id Rubens’ s< lentific investi,nations weie lon- 
cerned with the inlra-ri'fl reynun ol the speitium, 
and the logical lonnexion ot his numerous leseanhes 
is a noteworlh) leatiiieol his sc lentific .i< tiv il\ M.uu 
of the instruments used m the prosec ution ol hb woik 
were ot hb own (.onstiiiction, iii'liidiiu; the Rubens 
thermopile, and (he Rubeiis-Mu Bob spheric.d sheath 
j>alvanomeler He was Icsi to the discoyeryof iesidu.il 
rav’s as a result c)| hb work .md measurements on tlie 
optical properties ol v.irious substames with regard 
to he.il ra\s He succeeded m n-diu iiii; the-[ucw loiisK 
unexplored re,141011 ol about twelve oct.ives (horn 
A, —0*00^ to 50 mm ) lietween (he inli.i reel re.^ion ol 
the sptclnim and electiical w.ives, hv his discoverv 
(d aboul seven of the missinji octaves. 

After his obsciv.ition that a number of minerals 
stronglv reHcit intr.i-recl waves ol leit.im definite' 
w.ive-leiU4tlis, and (r.insuut the* resl ol the lav s. Rubens 
was able to bolalc' r,c\s up (o a w.ive length cd about 
0-01 mm Repeated lellection ot the radiation Irom 
^lu•h siirf.ices lesults in .1 residu.d laduition which 
'ontaitb . evt.iin dcTmite w.tye - Ic-n,i4(hs oid) . 

J'om fluorspar (0-022 and 003,^ mm ). lock salt (0-0^2 
mm), svhine (o-o6j; mm), potassium bromide (o-o8^ 
mm) pcdassiiim iodide (o'Oc)4 mm). In jiart c'ol 
l.dioration wilh Wood, Rubens isolated still greater 
wave-lengths by tin; (|nart/-lejis method, in which, In 
virtue cd the lu”her relr.ietiye index id cjiiart/; tor 
these loii^ waves than lor the shorter infra-reel and 
V’isihle ravs, and t^y the use of suitidile di.iphia,i4ms, 
he succeeded m oblaininji lavs witii .1 w.ive -lenj:th 
of about 0-110 mm. Irom ati meandesc'ent mantle 
Usityi; a cpiartz mere 111 y l.imp he extended thb hiiiil 
to hevoiui 0-3 mm. In continii.ition ol hb eailiei 
measurements on wafe-lenutns m the nc-ar inft.i- 
red. Rubens and hb co-wol’kers examined * the dis- 
persKjii and al>sorption ot the whole raipuc- ol tlie mlia- 
red in numerous .substances. By makini> use of the 
refiactive indues ol numercnis substances lonnd lor 
these lonj4 wave-lenfiths, or the values extrapolated 
for infinite wave-length, fie tested the v.ilidity ol 
Maxwell’s law (>/--/.') lietween the refractive index 
for these waves, and the corresponding dielectric 
constant ol the substance in {|uestion. .Several senes 
of measurements on the absorjjtion of intra-red waves 
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in water vapour supplied him with the material re<iuisil(- 
£or the com})aibon of B|ciium’s theo^' ol rcdalion 
spectra with experiment, and lor c.ilculalmg the mam 
moment ol inertia ol the w.Uci v.ijMuir molecule. 

In addition to hb lundaincntal weak on lesiclual 
lays, Rubens accomplbhccl much in othei braiuhes 
ol r.ich.itioii. lb- lanicd out inc.isiircnuiUs in ud- 
l.iboration with lI.U4c-n .it the PlivukaluiluTfc/iniulie 
Renhuiiistali on the retlec'tini; powci (R) ol mct.ils, whu li 
led to the empiric al n^iill lli.il lot mcl.d^ the c ocU’u lent 
ol pc-nc‘tration (P--t - R) lor vc-rv long waves can be 
represented by tlu»icl.ition B- o v'o/A, wlieie cr b 
tlic specific ic-sistamc- ol the tiicl.il, and A itie wave¬ 
length ol tin- r.ivs 111 Icinis o| tlie unit o-ooi mm. 
This result is in .igiccmcni willi dcduitioiis Irom the 
elc-c.lromagnclic tlicorv ot light Ills investigations on 
tlie validil) of the law ol i.idialion arc ol piiinarv 
impoitanc c Conjointly with Kiiilb.uim he c an led out 
measiirc-nients on black bodv i.idi.ition ot |i»ngwave- 
Icngtli, and tins work was laim-lv icspoibililc for a 
revision of I'laiuk’s first radiation lotimil.i, and thus 
supplied one- ot the- experimental li.iscs ot the i|uanlum 
theorv Only l.ist veat. Riibc-iis .ig.iin applied hb 
great experimental abilitv in .in l•Ildeavour to test 
Bi.inck's law ol r.uh.itioii m its lin.d loim 'I’he 
ic‘nu 1 is ol this woik led to tin- (omptc-te confiimation 
ot (hellu'orv 'I'iu'} were c oniiniiiiic .itc-cl to a Congress 
ol I'hvsKbis at |en.i in the .uitiiiim ol icpi, .md 
Rubens u.is accl.umecl bv tin- c ongre-s-, m a m.inner 
seldom met with m sc lenlilic tile 

Rubc-us, vv[lose vvlie surv tv C.S liiin. w.is in liiiling health 
lor some veals piior tc!»h^ dc-ath To those who knew 
him well. It seenu'd that the piiv.itioiis attendant upon 
vv.ir-time c-ondilmib wc-re in a l.iige measure responsible 
lor hastening the end Jn addition to hb gieat povveis 
.md ac hiev ement'., hb ac tiv c n.it iiu- .ind kindlv disposi¬ 
tion bound liim c loselv to fib 4 ol leagues, wlio realise that 
m Rubens tliev li.ive lost miic li more than .t valued 
ccille.igue. The- loss to scieil'C' will be .ijiprei lated bv 
those ol other counlrtes vflio c.inie in contact with 
Inin, lor one- could not meet Rubens uillioiit fc'cling 
the toicefulness of *\ striking peison.ihtv Cnlil bis 
death lie maintainc-d noiu' Inil the Iriendlic-st of feelings 
lovv.irds his colleagues in Bngl.uid, and during the 
long ve.irs ol the- great war he took a human interest 
in tlie well-being ol those ol emr scKiUifii' nationals 
whose lot It wa.s to be delameci in tnem) tenitory. 
Imr these he did what he c'ould Science mourns 
• Ills loss, and the record c)l hb active hie will (fecupy 
a prominent place in tlic- annals of ^c u-nc.c^. 

R. W.J.. 

Till' op])or 1 unU\ is most welcome to add nivexpres- 
sion ot rlcep regret for the loss ol Bro| Rubens ;*t an 
age whe-n much might still h.ivc been c-xpc-cted from 
hb s(.]entifi( .utivitv. T vvc .11 leiucmbei the c-njovmenl 
ot the hospilalilv of hiiibelt and his l.unilv in d.ivs now 
past, in the residence attac bed to the- Bhvsual Institute 
of thw I'mveisilv ot Berlin where memnites of^llelrn- 
lioll/ vveie evoked at everv tiini One can recall the 
^ sinijilic ity ol the ajijiar.tlus used in hb personal investi¬ 
gations. m keeping with the diieclmss of his mam 
lesults. In those respec ts he retained lliroiighoul his 
career the .stamp of the school of his early master Kundt. 

The existence of .sharplv' defined rangc.s ol intense 
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optiral refltM tion, even of the metallic tyj>e, from some 
(•r>.stals had lleen known and understood in its main 
features for a lon^ time.^ It was left for Rubens to 
develop it into what amounted to a new kind of spec¬ 
trum anal) MS for invisilile rays far down in tlie infra¬ 
red, by silling the radiation by successive reflettions. 
ify this means he discovered and isolated jirec ise narrow 
bands of dark radiation {Reshlrahlen) \ery rem<ite 
from the visilile spei'truni ; just what was most needed 
at that time for the wnler verifualion and (oiisohda- 
lion of ideas rei'ardin;' the 'general laws of radiation. 
In collaboration with Riiliens in t^'iese in\(stijiiitions 
his friend K. 1 *'. Xichols first made his murk, soon to he 
followed up at home m Amerka 

In later years bv use of the Rcst.'>lr(iliU’>i he was able to 
discover that in metals tliedelet t from [)erfe< 1 leHet lion, : 
lor radiation of wa\e-len^tli, de pended on their i 
conductances alone This w'as readily intelligible in a 
^nMieral wa\' for the s<[iiaie of the coiiiples index of 
rcfraelion tor rays of tre<)uerKv /»/3n- is of the foim 
K-47r(-2y) hr?, and as lK)th terms of it aie found to be 
efie< tive in metals for oidin.irv hulit, tlie setond term, 
involving p' ^ and the sj)e( itic (ondmtaine <r, nuisl 
predominate far m the miia-ted but the entnelv 
une.xpec ted feature was lliat ibe ai;icemeiit was so < lose 
that optieal ol)servations b\ themsehes <oukl j;iv<- a 
_L(ood vahu' for the ordinar\ c onduc. tan< e <r of a metal 
for continuous currents In other woicls, tlie lespoiise 
to electric fore e in metals is so |»n>nipt that the me* han- 
ism of conductance betoines cornplelel\ established 
williin the fraction 10of a second of lime, thus 
givinc; an essential dUuin for'tlre understanding: of tlic* 
process of transfer 01 electrons in metallic' bodies 

The decisive ccHnpletcness of tins incidental veiific.i- 
tion of the Maxwellian scheme of radiation naturally 
altrac.'ted/:eneralattention, iij its contrast witli the Ion;; 
years that elapsed m flie carls lime l)elc)re tlie <.ause of 
the imperfect c'orresjiondcme of tlie iriraclivc index 
with /K for (ninspaienl media was fulls a[>]iieciatc‘d. 

One W'as struck with the ease and simplKity of 
Rubens’ modes of thou,Qht. 'J'lic |)roblems svhicli lie 
svished to attack came naturallv to him, without any 
inc'rustation of theoretical c omplexities Like F.iradas 
and many another expenmeiitei. he- was an example 
of how far simple jihysua! tntiiilion could Ic-ad. 'Hie 
directness and cordiality of his personal cjualities must 
have won and retained the re;:ard of all wlio knesv him. 

_ josKiMi Larmok. 

fLiiur-f'oi.. G L Tui’.man. 

LtKUT.-Coi. Gforok L IVi’MAV, who died at 
Harrow on Novemlni 4 at an adsanced a;;e, ssas for 
man) )eai:s a devoted amateur astronomer lie was 
elected a Fcllos, of the Kcoal Astrormmical Society m 
1863, being one; of the oldest Fellosvs at the lime of liis 
death. He wa.s on its council from 1873 to 1880, and 
secretary from 1884 to 1889. His earliest astronomical 
work was <^n meteor radiants , he made numerous 
observations of meteors svhile on sers ice in the Mediter¬ 
ranean, 1869-1871, and published a catalogue of radi.ints 
in Mon. Not. R..A.S., vol 33. Tupman observed the* 
transits of Venus m 1874 and 1882 from Honolulu and 
New Zealand respectively. lie worked for some time 

' Ql tx p Stokes in discour-es at the Royal InstiCiition duel to the 
(^hcitiK il Society, as early as 1664. “Math and Rhy"!. PaiKrs," vol. iv. 
l>j> 444, 3(>I 
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at Greenwich Observatory as a volunteer, both in pre¬ 
paration for the transits and in tiieir subsequent di.s- 
cussion ; his preliminary result from a discussion of the 
1874 tran.sit, 8'''8i3, is very near llie value now accepted. 
Since many of the staiiofis were dependent on lunar 
observations for longitude, he studied carefully the 
errors oJ the lunar ephemeris from the results of all the 
leading observatories. 

'i’upman had a well-ecjuipped observatory at Harrow, 
witli two equalorials, reflector and refractor, and a 
transit circle. He made many meridian observations 
of stais, also occultations (especially during the lunar 
eclipses c)t 1884, 1888, 1895 for the delennination of 
the moon’s diameter), comets, transit of Mercurv, etc.; 
he also Irc(juentl) invited other astiononiers to use 
his instruments. A. ('. J). ('ro.vimeun. 

H. J. POWKI.L. 

Hv the death of Ibirry j. I’owell, cm November 26, 
at ttic^ age ot sixty-nme years, the country has lost one 
of tile earliest pioneers in the scientific' manufacture 
of glass, h’or scaiie years he hvc'd in the works at 
Wiiitefnars, and during fhis time, and for manv years 
afterwards, he superintended pensonall) tlie weighing 
out and mixing of the material for the next wtcU’s 
liatcli of glass For forty-five vears he was making 
experiments with the object of improving the cjunlity 
c)l the flint glass made at Whitefriars, and attaining 
peitc^i (ion of c'idour in tlie glasses 'i’licse have led to 
tlie niagmficent results seen m the windows of tlie 
eatliedials of Sahshury, Liverpc.ml, and New York, and 
in those ot many churches m this country and abroad. 
He not c.inly improvccl the nature and colour of the 
glass, hut he was a designer ol tlie lir.st rank. Few of 
the art museurn.s ol this c.oiintr\ arc without .specimens 
of liis aitistu skill. 

Mr. Powell was well known to most scientific men, 
and w.is alwavs reacly to put his knowledge and 
technical skill at their disjiosal. The vacuum flask, 
tlie idcM c)l whic h was c'onc'cived liy Sir James Dewar, 
was made first bv him, and it was to jus experiments 
that the success of Sir William Crookes’s cerium glass, 
for cutting off the ultra-violet and heat rays, was 
mainly due ,\t tlie outbrcxik of war, leiresceing tfie 
shortage of glass lor c'henuc al jmrjiosrs. he w'orkecl out, 
in c'onjunetion with his son-in-lavv. a socla-lime glass 
w nil verv great resistani e to change’s ot temperature and 
ac tion of water. This glass was used h) the .\dmiralty 
for the construction of tlie horns ol .submarine mine.s. 

Mr I’owell retired from (lie business three years ago, 
and devoted bis time to an attemjit to make generally 
known the results of liis knowlc'clge and experience, 
lie woiked iij) to tile last, the final revision ol a book, 
“ Glass-making in Knfland,” and of an artic'lc for 
Sir Ric'kard Gla/ebrook’s “Diclionaiy of Applied 
PbvsK s,” in which lie propounded a new theory ol the 
origin of colour in glass, being completed only a few 
davs before bis death 

By the death ot Dr. Herbert Langton on October 12, 
in his seventieth year, tlic Museums Association loses 
its fionorary treasurer, the museum sub-committee 
of Brighton its chairman, and the Britisli Ornithological 
Union a valued member. A portrait appears in the 
Museums Journal for November, 
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Current Topics and Events. 


Thk dyeing of artificial silk at one lime presented 
many difficulties, winch Ij^ve, however, been ovci* 
come so far as the silk made by the (Hiardonnet 
and Viscose processes is concerned On llie tilher 
hand, the new “ acetate silk ” <toes not lend itself 
with equal readiness t<i the dyeing oper.ition and, 
hitherto, stnnc ddhciilty lias been expeiieiueil in 
producing an adequate lange of fast and pleasing 
colours The acetate silk ” arose as an outcome 
of the war, when the general opinion was rciuheil 
that the method of the 1 >reyfiis lirotlieis for piodiu ing 
aeroplane dope from atetyl cellulose \\ns the best 
The large facioiies wliuh weit; then built lor the 
piepaiation of this substaiiee ha<l, when the war 
ceased, to turn their eiuTgies for the most part into 
other directions, and the maniifattuie of aiiiliiial 
silk was one of thesi' The silk is of great liisliT' 
and beauty, but as I Ik* composition of the acetyl 
cellulose remains uinilteieil even in hiuo form, it 
does not possess any marked alfinity for that large 
and important class of oolouimg matteis wliuh are 
substantive to cotton riu.s allinity can, liowever, 
bi' imp.irted to tlie librc if (ouditums aie present 
winch cause it to uiulergo liulrolybis m the ihe- 
batli, and Prof. A G Green, woikmg in the Research 
l.aboratoru's of Hruisli |)3'os Ltd , has now succec'ded 
in isolating a new and (iinous sei'ies ot (oloiirnig 
matters winch aii; apjiareiitlv p.iitu nlatl'' suited 
for the purpose of (l\eiiig a< elate sill^. These coknir- 
ing matters belong to a (kiss ol conqioimd witith is 
readily lijulrolj'scd in solution, and in that fonn can 
be fixed on the acetate silk Morco\C‘i, the “ lon- 
amincs,” as Pioi Grocii has named the new coloiirs, 
can be made* to poss('ss a dt i/olisab!e ainiiut gioiij), 
and many bc.uililtd sliades c.in be obtaiiuHl by 
dia/olisation and devcdopmeiU on the fibre It 
follows also tluit, siiue the lonamiiu's possess no 
affinity lor the cotton fibre, il is possilile to d\e a 
fabric I oinposed, foi example, ot (otlun and .u elate 
sdk. two colours m one balli I Inis, iii a b.itli 
containing a mixture ol chlora/cfi green HN (a 
substantive cotton dye) and lonamuie KA, the 
cotton will be d^cd green and tlw acetate silk led 
The cflects, which* arc verj striking, should go tai 
to render the new silk popular 

An International Aeronautie.i! Icxhibition will lie 
held at the (iraiul Palais, Pans, during llic second 
half of this mouth, commencing on l>eeembi-r 15 
As is to bo expeited m \iew ot the great mteiest 
aroused hy the remarkable *ic'Cords set up during 
the past few months, partieuku attention will 
devoted to motorless 01 wmd-fiighl Glideis that 
were used m the recent conU'sts will bo oxliibited, 
including the imichme in wlueh Maneyrol so dram.ilic- 
ally beat the German duiation record, pist at the 
end of the.gliding week»on the South Downs \ 
partu.ularly interesting feature of the cxliibiluui will 
be the attempt to illustrate tlu; scientific principles 
underlying wind-fiight, both as regards the results 
already achieved and the problems that yet remain 
to be solved Thus* in addition to showing the wings 

NO. 2770, VOL. no] 


of such birds as the .ilbalioss, eagle, coiulor, etc., 
the promoteis wilt illusti.ite the way in which tlie 
presence of wind leiideis molorle^s IhghI possible. 
Such winds are (1) \er 1 ual (oiuec-lion curieiits m 
the an <lue to the miii''. lu-al , (.’} upwaid (urrents 
tiue to the existence of midiilalions m the giomid, 
like lulls .111(1 \alle\s, the mam Icaluw of the Ihghts 
executed during the past U'w moiillis. aiHl(]} \ai\mg 
liori/ont.il cuiieii^s, w liu li ai (' kiuuMi to aid mot01 less 
flight Some use of the lallei appeals to lia\e been 
made in a rtsenl lliglit m Geimaiu 

A Ml M re<'(ud oi the Mount lAeiest Lxpedlllull 
of J(ji2 w<is sliowii for llu' lust tune .it .1 )omt nu'clmg 
ot the K(.>\al (reographual So(iet\' and the Alpine 
('I11I4 held on 'I'liesdav, NovemlMi 2\, .it tiu' ('ential 
ll.ill, W'estmmstor TIh' film, whuli is one ol ex- 
( eptioiial mleiesl and peim.iiKut value as <i lecord 
of life m Tibet and the toiidihoiis ol iiKmntam 
exj'loration m kijj, is tlie woilv ol GapI J P L 
Noel, wIkj sucreedt'il m opeiatmg Ins Iviiiem.itogiMph 
at an allitude liigher bv maii\ thous.inds of fi'el 
than any to wIik h siu h an uist 1 uiiieiil has pievioiisly 
Ix'en cMined lb* made sme of good results liy 
developing Ins lilm>, iimfir gual dillu iiltles, paitly 
m a tent by the Roiigbuk gl.u ler toiienl .it <1 heiglit 
of 10,500 feet, and ])arllv m .1 daik loom lie limit 
111 the old fort at Gv.intse I he conditions weie 
such tliat when the film was wil it lro/(“ , when dry 
it sparked with the sliglitest linlioii and could nut 
be kept free Itom dust In spite of IIk'sc ditlienlties, 
ho\v<.‘V(?r, a goo'l liim-iccoid was obt.imcd ! lie 
subj(“cts ot the film imludo the sieiieiv ot the toicsL 
belt bevond I >.it |('elmg* the b.in' <md dr\’ plateau 
ol 1 'iliel , the mode ot lile ol lh(‘ Tibetans, the 
Rongbuk iiuuiasb'rv' witli its sailed Laiii.i and titual 
dances , the .qipid.icli l(v Mount I'Aerest along tlie 
Rongbuk glaciet , .ind the- assault on llu' mouulam 
by tlie elimbing [jftrti(‘s, !»v u.iv ol the Noilh (.ol 
'I’he (‘Meets ol the teinble wind, llmging clouds ov'or 
the Noilh C'ol <in(l teaiing the snow from the moun¬ 
tain, were well sIkiwii on the film Gapt Nod took 
his kinematograpli to Gamp III feet), and, 

using a telephoto lens, phologiaiihed the descent ol 
tlie lii.st cimibmg party, who had discaided oxygen 
and reached .1 height of inxirly 27,000 feet He 
ascended to (’amp IV (22,500 fist) oji the North 
(.ol vvnh the second patty, who c.irried ox^'gen, 
and photographed them next d.u dining the first 
2.100 leet ot their ascent to 27,255 feet, the highest 
point leadiod The Mount Rverc-st GommitU'jr has 
air.ingc'd for the tilm to be shown to the public for 
a sc.ison at tlie PhiUi.irmoiiK Hall, <is well as in the 
pniKipal cities ot Gieal Ifiitam The proceeds will 
be devtiK’d to the cost ot a third exjieditmn 

In his mtciesting and suggestive presfdential 
.address to the Surveyois’ Institution on November 
M J -^hClaic Glark discusses tlie ellect of j>ust- 
war conditions on agriculture and shows that tlie 
sequence of events .since i<)i8 is exactly parallel 
to that after x8i8, and that in many respects events 
of 1922 closely resemble those of 1822. During the 
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Napolfonu wars (lie prices of wheat rose enormously . 
in iHoo il was iTj5. lod per Impenal (juarter 
1 luler this sliimiliis larniers made gie<it efforts to 
inciease prodiulion, and in spite of depleted supjilies 
of laboui they kejit (lie country piovided witli foo<l. 
Soon after the ]>eate, howe\er, then- set in a sevcie 
break in prices due to the geiUTal hnaiu i.il dislot ation 
riiemployinenl was rife in all pails of the loiintry 
and Poor l.awMiielliods iidded to, i.itlier Ilian niiti- 
giited, the dillu ullies lo inalce the rt scnihlanco 
between iSii and 1(122 even tlosei, tiiere was a 
rcinarkal)le simil.intv in the si.isoiis ilu; Instoif 
of the years following 1S22 alloids hojx' foi the 
future- Agruailtuu- inii)ro\ed \Mlh the giadual 
readjustment m the rmaneial .iiid ('ommeK.i.i] position, 
w hile the intiodiK turn ol lailwav s pro\ ed of enormous 
benefit Prom <.n\\.U(ls poigiess was im- 

mislak.dde, whih- tin- founding of Pothainsled m 
1843 and of the Koval Agrn iiltmal ColI('ge, Cio ii- 
cestei, m iSj5 maiked tie- mliodintion of scu-ntific 
methods w Ilk h completely revolutionised British 
agiiciiiliire and (‘ipc-ned iiji an era ol jnospentv that 
closed onl_\ when the lu-w coiiiUries c>f tin; West 
flooded our iiiaikels with piodiice at piicc-s with 
which the Hnlish fainu-r (ould not (onipeU- It is 
a hopeliil .lugiirv loi tin- fntmo tliat the scientitic 
org.inisaluni is alreadv well devek^ped Colleges and 
new leseaich stations have been opened, Kothainsted 
has been leorganisc'd and grc-ally exleiidcsl during 
tile hist lew vcais. while (.'neiicester was reo])encd a 
few weeks ago ^ " 

It Is dilticidl for.inv one uholuis leec-nc-d a scic-ntiln 
ti.lining lo hc’li(“\c‘ that ,1 in thing can be s.ml in lav oiir 
of 0111 ( umbel sonic' and com[i,hc atc'd s\ stem of w eights 
and ineasuios, 01 lo undeistand 1 hedilfienlties w hu h aic' 
.idvaiiced ag.iiiisl the adoption of the inctiit system, 
ulikh has become tin* iiiteniatiomd language of 
c|U,mlit\ III Ins piesidential address to the l>c-<imal 
\ss(j(.iation on Xoveml)er 2^. Sit Knliaid (iri'goiy 
pointed out that in lort\’-si\ countries of the world 
the svsU-in is now ohhgatoiv, the latest addition 
being jap.m, wlin h adopted metric' measures in April 
last The I'liited Slates and the British P'mjiire ,ire 
the only two civtiisi'd nations vvhu h lem.im outside 
this c’licle, and tliey must come within it evi'iittiailv, 
<is theie IS no possibility of the Imperial system bc'ing 
adopted mleniationally With every ilcvelc)])meiU of 
clei tjacal sc ic'm e mctiic measuies c'onu- mlo iiu reasing 
use , for all the units employed are based upon the 
meltic system In wireless citmmiinK'ation, and foi 
broai^'casting, wave leiigliis are expressed in metres, , 
and m aviation mtc-rnatton.il regulations aie similarly 
describc'd liven among liiiglisji-spc-akmg jieoph-s 
lliete IS much diversity in the wi'ighls and iiu-asuies 
(-inploved The st.mdaid gallon iii the I'nited Stales 
IS the v'ld wine g.dloii of 231 (ubic im lies mstc-ud of 
the Iinpc-nal gallon 01^7727^ cubic, niches, tin; 
hiindreclvvoight tlic-rcr and in Canada is the cental of 
100 lb instead of the Imperial cwt c.f 112 lb , and 
the ton IS the short tun of 20 tcmtals or 2000 lb 
instead of the ton of 2240 lb Tlic simplest w'ay to 
avoid the confusion consequent upon these and other 
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diversities would be to adopt the metue system, 
and the Decimal Association and American Metric 
Association working for this end may be assured 
that their eilorts must finally nchicA’e success 

lx order to demoiislrate some of the* minor uses 
of home-grown timber a sjiecial exhibit is on view 
111 .Museum iv, m tlio Koval Botanic (hardens, Kevv, 
ol rcMpiisiles commonly usc-d m kilclieii, laundry, and 
! daiiv Among them are bread boaids, rolhng-pms, 

I towel rollers, measuies, scoops, bowls for milk and 
1 jiasliy, butter knives and pats, butler prints, dishc-s 
for skimming milk, pol.ito maslieis, steak beaters, 
bnislies and brush backs, sjioons, niaiiglc' rollers, a 
washing dollv', egg-cups, a ])kint-tub, and some wood 
wool 'I’he lasl-n.imed is a most useful substance for 
packing frnil, glass, .ind ciocker)’ The principal 
woods usc-d for tlic-st' .irlicles .ire beech, limc', syca* 
iiunc-, birch, elm, jioplar, and willow A numbe-r of 
articles are shown 111 v.inous slagc-s of manufacture, 
Ihcrc'by rlcmoiisrr.iting Ilu; immense amount cT vvoik 
that IS reiimrocl to produce a comnuni utensil that 
may be pinch.ised lor few pciue, and at the same 
turn- mdieatiiig what an iiupoilant p.irl is played by 
Ilk' mamii.utun' ol honic'-grown timber, even into 
minor at tides, 111 the piovision ol eiiqiloyment for 
laige iniinbeis of men and woiik'n 

Sowr. iiilercsling ligiircs are given m tlie issue- ot 
the J'Nif^iiii I'l' for Nov c-iiiber 17, w hu h slu.iw llic- n-lative 
costs of tr.insp<iil [)v different ageiuies working at 
(lu-n noim.d spc'cds Ihc- list opens with the b.irge, 
with a spe<‘(l of I mile ])c-r liom at .in estimated cost 
of oooo]/ or ,\,iJ j)ei loii-mile, tind .it the other ex- 
Irc-me is the ni.ixinium ('\])('nclitme jx-r toii-nnh' of 
tlu' K \ I- 111 l-'.ngland, with the cost for a spc-c-d of 
loo miles pel hour of >) ]/ or 2232;/ Between tlu-se 
extre-nu-s aie sonic '%iirpiisiiig n-sults, some of which 
.ii'c' h.is(-d on ollicial figiin-s while otheis .ir<- estimates 
'I he London niciloi omnibus at 10 miles ]>er hour 
(ostsooit)/ or |(/ pertoii-mile An electric passenger 
li.nn (pd cl.Hss) at 23 miles per hour costs 0018/ or 
4c/ [)ei toii-mil(', while tlie coirespoiidmg ste.im tram 
at |o miles jic-r lioiii costs uoij/ or 6c/ With these 
ligures can be (onsidcred the cost per ton-mile at 12 
miles per hoin of .1 biiei (ist class}, winch is 0*22/. 
or 33c/, tliough foi the- hiK-r {pd ( kiss), it is only o-i/. or 
2\(i Tlie London-Bans passenger acioplane servic.e, 
assumc'd to travcjl at 100 miles pc-r hour, at present 
rates costs 0-33/ or 80c/ per lon-niile, thougli the* 
cshniatc of the Advisory Boarcl foi Civil .Aviation is 
0 7/ or i68</ 'I'lie cost of nmmiig a Kolls-Koyce i.ir, 
.issimniig .1 speed ot 22^ iiiiles per hour, is oslimatc'd, 
at the ma\imuni, to be 1 o! c,r 240c/ per ton-inilc-. 
Tiirmtig now to carrying serv ices, it is mten-sting to 
find tli.it ]>ai( el |)ost, for a speed of 12 miles per hour, 
costs 007/ (U’ !"(/ ]>er lon-mile, while letteis, at 17 
mile’s ]H-r lumr, cost 0-33/ 01 132// pc: ton-milc;, and 
the postman himself, liava'lling at 3 miles per hour, is 
estimated lo cost 4 85/. or W64c/. per ton-nnlc. Esti¬ 
mates for the rigid airship vary from o 016/ or .\d per 
ton-imle at 80 miles per hour to i-8/ or per lon- 
mile at 40 miles per hour, the latter figures referring 
lo a machine assumed to carry a^load of 10 tons. 
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The issue of Science for November 3 contains a 
paper by Dr J K Schramm of the National Koscaroh 
Council on “ The Abstractuif' and IndeMni:' of Dio- 
lo^tical Literature/' which is of interest as it slums 
that in the I'nited States the subjeit ol tiu* orj-ainsa- 
tion of bibliography is entering tlic field of prattical 
politics Dr Schramm’s paper is imnnenth- business¬ 
like He first investigates the wants of the re^ean•|| 
student and decides in fa\our ol suiiuient abstr.uts 
piiblisheil in book-form, witli adeiiuate indexes- " the 
complete subject index being perhaps ol the gieater 
importance.” llellicn turns to tlie pubhslnng .ispe« t 
and points out that witli adetpi.ifi' support 111 the 
shape of a guaranteed ciiciilation, the lost of (oiii- 
position IS a relativeh' small mattei — e.ieh copv (ost- 
ing little moie than the cost of papei, mat Inning, 
binding, and distnlmlion h'rom thesi' data he goes 
on lo advotait; publu.ition on tin* lines ol (Imiiucil 
Abstracts The ledeiatioii of tlu“ Uiologu .d IbM'aicIi 
Associations of the thiited Stales is, of (ourse, a 
netessciry preliminary, but heri' the fust ^leps h<i\e 
ahcad\' been taken under llu' agis of tlie N.itional 
Kesearcli ( oiincil A coimmUee has beiui fonm'd to 
draft a constitution and to icpoit on the wholi* (|iies- 
tion Dr S( hraiiiin <locs not iiiidcriale the di((t- 
cullies bi-l<»re him, but w<' think that, he undei- 
cstimates the \ olnnii' ol ht('iMtnn“ w 1II1 w ln< h the fcdei - 
ated body will lia\e to <le.d if tiu* slalislus of the 
Iiitcinatioiial Calalogne of Si leiitilu I.iteratnre alfonl 
an) guide, the ledeialion will h.i\e to de.il willi .111 
output at least double that ol pure and applied 
iheinislry 'I'he order lor the outiuil of the Inlci- 
natioii.d Cat.dogue for i<)oi 13 was (i) ])li\siologv, 
(..i) /oology, (3)1 heniisli \, (3) l)otan \, (3) bai li nolog\' 
It Is, howecer, premature to disi uss a m lumu' whuli 
hiis not yet been delmilely lotw.irded W'e sliall be 
CoiUeiU to e.xpiess a hope that we ina) be laxoiired 
With a cop\' of any further repoil ol tlie coniimitee’s 
actix'ities 

Tin: Iron and Steel Inslitiile, -’8 \ iclona Slieel, 
S W 1, is piepaicd to receue i.u.fore the end ol 
I'ebiuaiy nest, uju.m a spia lal form obtamabh' tiom 
th<* secretary, .ippluaLiotis loi gi.inl'' (loni the Andrew 
Carnegie Keseaich ITind in aid ot lescsinh woik on 
the metalliiigy uf,iiun and steel 

(her fl Kim I. ScNKi v will deluer Ins pn suleiiliai 
address to tlu' Junior Institution ol Lugnieius oi? 
Tuesday, J>ecember u, at 7 30, tiflang <is his ''ubject 
'* 1 he Utility of Theory to the I’ractn.d Man ” I lie 
address will be given at the Ko\al I inli-d Servue 
Institution, W'iiiti'hail 

« 

A coUKsi: ol twelve liee public Swniev lei tnl•e^ 
on ” Fossils and wliat tb^y te.ich ” will Pn- given in 
the lectuic tluxitre of the lmpeii.il College ol Si lem e 
and Technology, South Kensington, by Ihol V J 
Jehu at 530 on ruesdays, Thiiisdays, ami I'lui.ivs, 
beginning on Tuesday, Dei ember r>. 

Tnn gold modal of the Kamsay Memonal I'uiul? 
winch the Prince ot Wales would have leeeived after 
unveiling the memonal m Westminster Abbey if he 
had been able to be present, was presented to him 
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I on November by the French Ambassaden, the 
I Comte de Saint-Aiilaire, who was a^’eomjianied by 
j the olticcTs of the memorial fund 

In connexion with the Iiivtiiuto of Industrial 
Admimstralion a lectuie on ” St.indardisalioii of 
Kep.iirs ill Kelation to IndnsliiaJ Ihoiiomy ” will be 
deiiv ered at the London Schooled l•'co^omlcs, Hough¬ 
ton Stieel, AIdu\ili, on luesd.iy, December 12, at 
8 o'cloc k, by Mr K rwcKeliees The nieelmg will 
b(' open to all, .iml (he Id lute will be tollow^d b)- <i 
disc ussioii 

• 

I'm. conned ot the Institution of l''ld.trical 
ICngmei'is of London at the last meeting amiouiiced 
that I )i j .A Ideimng h.id been elei l<‘d an honmary 
incmbci ol the Inslitutioii Di Memnig lias ,iciepted 
till invitation to give th(‘ loin lis'iilli Kelvin leitme 
to the Iiislilulion m May lU'xt I he Koy.d Society 
ot Alts leeeiUlv awaidcd Dr Meniing a siKei med.il 
for the lifth I lenrv 'rruemaii Wood lei lure lie delivered 
on November .i p (oil. "On the Coming of Age of 
Loiig-l listaiice Wireless lelegi.iplu .iiul some ol its 
Si leiitific I’lobleins ” 

I'ni, Committee of the Norfolk Agnmitiiial Station. 
Norwiih, will shoitly a]>ponit .1 <lirc'clov and solicits 
appln .Itions for tlie jiost, w hii It will be of tlie annual 
value of (K)o/ . plus t imv el ling .tnd incidenl.il (“xpeirses. 
In the Inst iiisl.uice tlie appointment will be for 
oiU‘ \eai onlv' Apitlnanls must possess a moiiein 
siieiitilic liaiinng in .tgiuullure, witli iiinveisity 
(legri'c or diploma^ j^i.m tic.d Kno\\l(“dgc- of mixed 
l.umnig, oiganisMig aluiitv, ami be ipialihed to lec lure. 
-Apphcidioiis, with testimonials, must re.n h the hoiior- 
.ii\ sdiel.irvof llie lommittee, 1,2 Piinieol \\’a]es 
Load, Noiwiih, b_\, at l.itesl, Salurdav, December 9 
• 

Ini liist counliy nutting ol llie Assoti.ilion of 
i'conomie Ihologisls siiu e pie-wai d.ivs will be held 
in the liolanica! I tepaitmeiit of Ihe Utnvi'rsity ot 
Manchcstci on l-iid.iy, 1 )(iember 13, when Dr \V 
Law II me li.'dls wjll ojxm .1 ilisiiissioii on “ Ceiietics 
m Kelation to Applied IhologN '' Dr S (,. I'.une 
will le.id a papci on " Intel n.d Kiist Spot (Sprain and 
.Net Nc'Ciosisj m tlie Potato ami the i’ossibU' Assoi i.i- 
tioii ol tins I lisc.ise w itii Leal Koll,” followed bv in¬ 
form,d (list nssions oil "'I'lu Pl.ueol Ajiplu'd Ihology 
m Cinversilies,” ami “The Kel.itioii of Ihology lo 
Medu me •’ tJu Saluid.tv, I >01 ember n>, .1 v isij. w ill be 
paul to the Ih itisli ( ottoii I ml list I \ Kesiani h Associa¬ 
tion, Shirley Institute, Didsburv • 

* 

I'lii' suggestion made 1 )^ Mi h (nil, jmesident of 
the Instiluliun of Ivlei lileal l■-^lgnlec•ls, m Ins recent 
addiess, that an nilem.Uion.d I'uiopcaii coi^crciue 
should be held with the v 11 w of est.dilislung Oil a 
lommeiii.d basis.) ju.ictK.il svslein ot long-distance 
telephony m llie iMiiopean tiamk Inu's, has now been 
ic.ijised b\ M P.uil J.altoiil, the kii'ii^li .Munster of 
Telcgr.iphs and ' 1 'i‘lepliones lie pioposcs to invite 
a conference at P.ins ot Itie Idlinu.il admmistr.itois 
of the Western ITiiopean loimtnes, .iml he uiges 
that Frame would n.itui.illv be the ceiitu; of the 
vast telephone s\htem formed by combmiiig the 
.systems of these countries Die long-distance 
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telephone calls in daily use in America show that, 
from an engineering point of view, the scheme presents 
few iliHiciilties Thus tire Xcw York-han Francisco 
call (3000 miles) is eiiuivalent to communication 
between Ixindon and Baghdad; the Kev West 
(I'lorida) and Bos Angeles call vm New 'i'ork ami 
S,in Francisco is equivalent to a London-Delhi 
communication English engineers all welcome the 
conference, as they have good hopes of ariivmg ,at a 
satisfactory intunatioiial agreemenl 

The Quarterly Summary of the Koyal Botanic 
Society, Regent's Park, for October cont.iins a list 
of some of the recent interesting accessions to the 
gardens, and a short account of the experimental 
work in genetics being earned out there Another 
item of interest is an account of the Indian Mahwa 
tree, Iltusta latifului, a inemher of tlie Sapot,iie,e, 
the llowcrs of which have the reinaikahle propeily 
of showing no delenoration even aftei being stored 
for a year or two in England, nor ,ire they attacked 
by moulds 'I hey contain cpiantities of sugar and 
have been suggested as a source of alcohol, but then 
peculiar preservative poweis have appaieiltly not 
been mvcstigatcsi, 

A NOTEWOHllIv departure was t.iken at the meeting 
of the Kov.ll Institute of Ihitish An hitecTs on Nov¬ 
ember 20, when a paper on “ lllinnniating Engineer¬ 
ing 111 Relation lo the Alclnlei t " was read by Mr 
I, M Pyc. vole of thanks lo the lecturer v\,is 

proposc-d by Sir John I lerbcrt Ikirsoiis, president ol 
the lllumin.ltmg Ellgoieeniig fkiciely, w lio leferrcd to 
the good results that h.id followed friml the co- 
oiieration of the medical piofessioii ,ind the lighting 
expert m dcsiling with the elfects ol light on the eye, 
and expressed the coinictiqn lli.it smul.ir benefit 
would be cleaved from flu: lonceited elloils of aiclii- 
lects and ilhimiiiating engmceis Afi I, (f.ister 
suggested that courses ol iiistiiiction on aititicial 
lighting should be iiK liidcci in the uniiciihim of 
arc liitc'ctiiral students,,md ,Mr Paid W.itcrhonse, who 
presided, received tliese siiggc-stions with syinpathy 
There is no doubt Unit the lighting of many jnilihi, 
buddings, schools, etc, would g.iin by closer co¬ 
operation ol this desciipticm, and the llhimmninig I 
Engineering Society should do good |)ubhc servic c by ' 
its efforts to eilltst this new .illv in its c.impaigii for 
more scuenltHc mc-thcids of lighting • 

The opening nii'eting of t he session of the I lliiniinat- 
ing Engineering Society took place cm ,\'ovemhci i (, 
when Mr L Caster re.id the usual re|)ort of progress 
during the vacation. An event of outstanding 
importance has been the third Report of the Home 
Olticc Departmental rciintmUer on Lighting m 
Imetones and Workshops Mr Castei dilected 
attention to an iiiqiortant “ access of light and air ” 
judgment in Bradford, which illuslratecl the import¬ 
ance now atlaehed to scientific measurements of 
dayh.ght illumination in su»h cases ft w,is mentioned 
that a commission on illuminating engineeniig has 
now been formed by the Central Electrotechnical 
Council in Russia. In accordance with custom 
there were a series of exhibits illustrating develop- 

NO. 2,770, VOL. I 10] 


ments in lighting. A new and simple illumination 
photometer was exhibited by Capl. Stroud, and an 
improved form of inspection lamp for use in hospitals 
by Mr. Hobson. Mr. S, 0 . Pearson demonstrated 
an interesting “blinking," phenomenon when neon 
lamps are shunted by a condenser on direct-current 
circuits, and Capt. W. J, I.iberty presented some 
photographs showing the artificial lighting arrange¬ 
ments at the new Port of London building. Some 
novel forms of illuminated signs, based on total 
internal refleclioii in a sheet ot plate glass, were 
exhibited by Mr E T. Riithvcn Aliirnay, 

Ar the Royal Academy, on November 22, Prof. 
A T l.Hiirie, in a lecture on “ The I'rescrvation from 
Delay of Stone on Buildings," dealt with the general 
causes of stone decay. He showed by experiments 
the distinctions to be made between limestone, sand- 
sloiic with a lalcite cement, and .sandstone with a 
sihiii cement, and described the different methods 
necessary to make comjilcte laboratory tests with a 
suggested preservative, and illustrated by photographs 
■some of the dilliciilt iirohlcnis which have to be taied. 
Prof. Laiiric described a new preparation recently 
discovered by him, which deposits hydrated silica as 
a cement betw'cen the parlidcs of the stone, and he 
stated that, while not solving the problem ot the 
preservation ot hineslones, he hoped that it would 
prove smxe.ssfnl in the prescivation of sandstones. 
Ho Imthcr sng.gcsted that the Royal Instltiifo of 
P-ritish Aichitects might find it woith while to experi- 
laciil witli this new prestn-v;iti\t' 

■J'me .iinuial Progress 1 ^‘poil of llu* Geological 
Survey of Woslern Australia for the year it)2i 
contains a useful siiniinaiy of eiotioniic minerals 
known lo exist in that Slate Among these are, 
m the first pi.HO, gold, then copper ores, leinl ores, 
tin ores, iron oies, .irul manganese ores, togothei 
with a niiinlxT of r.irer minerals such as wolfram, 
sclK'elile, stibnite, barytes, monazito, tantahtc, 
glaiuomtc, salt, gypsum, etc , coal of clitferenl 
geological ages is known, although only permo- 
carboniferoiis coal lias been worked to any extent. 

Some ])aj)ers ol much mleiest to m.innc biologists 
an* contained m the recently issued number of the 
Journal of the Marine Biological Association (vol. xii. 
N<» (, October T022) iMr \i S. C'jark gives descrip¬ 
tions, illnstr.Lted by iKvintifnl photogiapJis, of the 
(“gg capsules and,young of vaiioiis species of rays 
.iTul skates Tins work w.is badly wanted. Miss 
J.ebour and Mr Andrew' Scott write on the food 
organisms of young edible iKIies, .uid Miss Leboiir 
and Mr U. Klmhirst make a very useful contribution 
lo parasitology m tlic form of ,\r. account of tlic life- 
histoiy ot’ Parorc/iis acanihits, a trematode inliabit- 
ing the lieiimg gull 

In further refereiue to the obituary notice of Dr. 
uMexandcr Graham Ikdl m Naiurk of August 12, 
p 225. Mr. F. Do Land, of the Hubbard Memorial 
' Hall, Washington, writes, giving us quotations from 
Knglish papers of 1877, of telephone transmission over 
distances greater than 100 miles. He also gives a 
quotation from our own columns (November 15, 1877, 
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vol. 17, p. 49) of a report of a lecture by Graham liell, 
stating that on one*occasion the lecturer liad been able 
to converse over a distance of about 250 miles. Our 
reference, however, in the obituary notice of Graham 
Bell, was to commercial t^phony. In tlic Journal 
of the Institution of Klectncal Engineers, Ajml [().:>, 
p 429. Mr. Kingsbury gives the following (|iiolation 
from the first business circular issued by (Graham Hell 
and his associates. Thev state that thev wvre “ pre¬ 
pared to furnish telcplioncs for the transmission of 
articulate speech through instruments not more than 
20 miles apart.” 

Prof. H. E. Armstrong asks us to say th.it m his 
letter published in Naturk of November 25, p. 700, 
he wrote Bahelonian, which was altered without lus 
approval to Habylonian—thus obliterating Ins point. 


Among the books to be pnblislied by the ('<inil>rulg«' 
University Press during December is 'rf Prolegomeiui 
to Analytical Geometrv in Anisotropic Euclidean. Space 
of three Dimensions,” by E 11 Neville, the first half 
of which will be an aciomit of the principles under¬ 
lying the use of ('artesian a.xes .uul vector Irames in 
ordmaiy space Hie second half will dcsciibc ideal 
complex Euchdc.in spate of three dmumsions and 
develop a system of delimlioiis m consequence of 
which the geometry of tins space li.is the»samo 
vocabulary as element.iry geonn'tiv, and enunciations 
and pi oofs of priposuions m chmicnlaiy geoiuelry 
remain so far as possil)le signilu.int and valid. 
'I'lu^ same publishers also piomise foi this month 
.A SurmiK'r in CiretniKiiid,” by I’rof {' Seward 
It will contain some 30 maps and illustrations. 


Our Astronomical Column. 


PoSSIHf.F, RhCURKhNCh OF A Ml-.ihOU SilOW I.R — 
On the morning of December 5, loii. there was 
observed a voiy rich shower of meteors from Leo 
Minor at The event was witnessed at 

the Astronoinnal Observ'atory at Tokyo bv tlic 
observers then*, w'ho recorded meteors m 55 
minutes, radiating from the special shower .illmled 
to. TI)o position m the part ol I-eo Minor fiom 
which the meteors were directed has been known 
for many ye.irs as the cenlio of a m h sliowcr of 
.swift, streaking meteors m October, Novembei. ,ind 
the first hall of December It was well observe<l at 
liristol in 1''S76, November 20-28, from the ptiiiU 
L55''’ meteors), ami is esj)eciallv desciibed .is 

a possibly new .iiid very active shower in Naiuki. 
for December 21, 1876, p 158 Should tins meteoiir 
disjilav recur in the piesent \eai it may be looked 
for in England at about midnight ami tlic two hours 
immciliately following, on December .| The moon 
will, liowever, be mvirly full and will moderate the 
(haracter of the display It will ceilamly he 
important to obseixe it it possible, ami it is hoped 
that the sky will b(“ attentively w.iltherl on the d.ite 
in (piestion. 

(’alendar Kfform —Mr Charles E Marion, of the 
D.S Weather Bureau, li.is published a leallet strongly 
iiigiiig the adoption oi a 13-monlh calend.ar, e.u li 
month to consist of 4 weeks exac.tly One (la\ in llu' 
year, preferably the last, would be tmtsido week am) 
month Ill Icaji-year there would bi* another sucli 
day, which mighi conveniently precede the lirst d.iy 
of the seventh month The n.imes ” Sol ” or “ Mid¬ 
year ” aie suggested lor the seventh month, the other' 
months having then names niuh;mgc'<l It is ponded 
out that molcorology would be gie,ftly simiihlied bv 
such a system, situ e ri'i'ords at pic ^ent arc compiu .iled 
by the nneipi.d months Knrther. .since eqt li par¬ 
ticular week would then alw.iys (h i ujiy the same place 
m the solar ycai. monthly records could be supple¬ 
mented by weekly onis * 

The chief obiectiori broiq>lil against the i pmouth 
year is that it does not div ide into (|uailcrs l>uL i( is 
to.be noted that the e.xisting cinarter-clavs aie not at 
the cmLs of monlh.s To place tliein .iJter tlu' Tust 
week of the fourth month, the second of the seventh 
month, etc., would he very little more complicated 
than tlie present system •Monthly payments would 
be made 13 times per annum instead of 12, and tlu; 
anomaly of paying the same for 28 days as for 31 
would be removed. 

Astronomers would welcome the equalisation of the 
months and the ren^pval of leap-day from its present 
awkward position. The year 1928 begins with a 
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Sunday, so the change might then he made willi a 
iniMimnm of disloc.ition 

A bill has lieeii intiodiuc’<i into flic I billed Stati's 
('ongress authorising and icquestmg the J’resident ti» 
call an international coiifcieme on the subject in 
1023 It is suggested tli-d tlu‘ dale's of ndigiou.s 
festivals aie best letl (o flic* religious bodies to cleter- 
mni(‘ It mlioducc.-. ncedliss dilli< iiilies to superpose 
llu'se cpu'stious upon c liaiig<‘s in llir civil calcuidar 
Till, JbcKiiiiM.ss ano Koivuov of Dranus.— 
\'ac/iy No 518 | i oiit.inw a jiapei on this subject 
l>y (' Wtrt7 He li.is m.ide .1 very ciu'elul sctios of 
magnitude (letennmal ions w illi a /eiss liekl-glass from 
July 1021 to Januan’ i‘>22 I he iiie.iii ni.igmtude, 
reduced to mcMU oppdsifion, is 3 f>j Tlie magnitudes 
ol the* SIX eomji.insoii sl.irs weie t.ikcn from 1 larvard ; 
small corrections, leaving the mean ni.igiiituclo 1111- 
< iianged, weic* cleilucod from Ills own observ.i turns The 
aiitlioi Is cviclenllv aslnllc'd obseivei and the probable 
eiror of evu li night conti s out .is oo|i", tliat of the 
mean bc'ing Ic'ss lli.ni o oi’" He h.is gioiqiecl them in 
a< coidaiice with the lolalion i>enod of 10] hours 
givi'ii bv the speclioscojie, aiul fiiuL a sine-curve with 
an .implitiide of o 02"', wine li he* i<‘g.irds as too small 
to rc'ceive witli confidence, m 1017. 1. (.'ampbell 
found a cuno witli*an amplitude ot o 15"', but if the 
pliysical stale of lb anus is tike that o) | upiler, changing 
Spots might wc'll altc'r the .inqilitude 

Wirt7 siiggc'sts that it is woitli while* to keep uj) 
the investigation of the maguilude of Hr.imis from 
ye.ir to year, as it mav throw light on the obl.itencss 
of the* disc He estimate's tli.it wlieii the piole is near 
tile centre, tlu* m.igmtude should be about o*i"' 
biigliter tir.in whc'ii it is on the edge*, this*is an 
amount within tiie reach of delicate photometiy He 
thinks, howevot, that the apsulal motioit of the inner 
satellite Aru 1 should give ,v more trustworthy vilue. 

\riscoNi:i'PI IONS MiouT Km virvu'v—Since the 
venlication of the* Iviiistem bending c>f light by 
gr.nil.itioii m 1919. m.iny sjiecnl.ituuis on the* siflqect 
have appealed in astronomical jmblicalKms A letter 
m the lomnal of the K \ S ot ('.inada (September- 
(betober 1922} suggests that tlu* (ic'genschein is the 
result of the bending of sunligld by the earth’s 
attraction so .is to come* to .1 focus I'lie ^mount 
of bending of a gr.i/ing ray is pioporticmal to 
mass/radius, so that the lieiuliug at the earth's 
surface is i''-75/30oo or \ju)oo of .1 second of arc. 
It IS manifest that such an inlimtesimal bending could 
produce no discernible* optical cdtects, and it scorns 
inadvisable to print such suggestions without com¬ 
ment, since their appearance in such a weighty journal 
is calculated to mislead. 
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Research Items. 


Some Koman ANriQumi-.s—Two articles in the 
Journal of Uoinan (Part i, vol 10 for ig2o) 

refer to antiquities in England In the lirst, Mr 
A M Woodward ilescnhes a decorative bronze 
Silentis mask found at Ilklev during exi.uatious 
(onducted by the \oikslme Archa-ological Sodcty 
This was probably used as a jug haiulie, and tliat 
a bronze vessel so elaborati* should be found at tin; 
(juarters of an^auxilirirv cohort is at fiist surjirising 
Hilt the site seems to have been long occnpieil, and 
the inhabitants inclndeil a iivihaq. settlement The 
vicinity ol York, .1 gieat military station, nia\ ha\e 
led to the introduction of articles of liixurv In 
the second pa])er Mr (' D Ch.inibeis remarks that, 
although the Konians valued {iigeon manure, it is 
strange that so few dovecots ol that penod have 
bt'cn discovered 'I'hoiigh oitagon.il foundations like 
those of rnedicva! dovecots liave been found at 
Cfreat Witcombe and Stiomi, nst.uigidar dovecots, 
though prob.iblv nnmeroii'', lannot be idenli/ied 
with ceitainly. except where the pigeon-Jioles aitiiallv 
exist, as at ('aerweiit If excavators weie to look 
for dovecots rather tlian shrines, it is not unlikely 
that further evidence would be foithconung 

Till': IhiuiiAin' Hodv —\ paper by Bailey and 
Bremer (" l‘'xpeiiinenlal Diabetes Insipiiliis," ‘ Ar- 
chives of Internal Medicine,” vol •;H, |i 77 _j) serves 
as a timely warning against hasty (onclusions of the 
existence of inteinal seiielions when tlie results 
liave been brought about liv in|niy 01 disease siqiposed 
to 1 )(‘ hunted to a p.ntunl.n organ Theie are thiee 
svni]>toius sup[iO''ed to b(' pi<>diiie<i by m|ui\ of the 
pituitary boily—imieased iinnaiv seiielion, livper 
lioph\ ol latt)’ li -'H-, amf ahritpliv of the testis 
Camus and Ivonssv iiad alieadv linniglit evideiu e 
tliat tliese elicits were dui' l<t nijiirv ol Dial p.nt 
of the brain, the In poth.daiiiic leguui, in < lose 
contact with the pilinlaiv hodv, but they do not 
appear to have been .d(i>getfier simcssful in avoiding 
.some mjui\ to the latter also I he uoik of Jiailey 
and Breinei was done in the lahoraloiv of fhoJ 
Harv ey Cushing, and the pituitary legion was rea< lied 
by a slight inodiheation 'of the opeialion described 
by {'rowe, Cushing, and Homans The pituitary 
htuly itself and ihe neighbouiinji parts ol the biain 
can be cleailv seen, and it was foniul that a small 
mjuiy to the hypolh.damns, leaving the pilmtary 
coni}>letely mt.nt, was snIJuient (o liring about the 
Ihiee svinptoms above mentioned, wlin h are supposed 
to be due to in|ni\ to the piUnlarv body itself 

Si I Ki 1 11 V i\ SiM < 11 s-C ROSSI'S — kesnlts hav e lieen 
accumulating for a mimbei of yiars, showing Ihat^ 
in speues-< rosses in various animals one sex is eitliei 
aliseiit, r<iri«. or sterile Such distuibaiues of thi' 
sexAatio, Ol steiiltly of one sex in tlie hybn<ls, 
liave been observed by I'litl, Haiiisou, (ioldsi funidt, 
and others in Lepidopteia, b\ Wliilman, Kiddle, and 
others in birds, by SUirievant 111 Drosopliila Among 
mamm<ds, giimea-ings and Bovid.e show siimlar 
distortions of tlie sex-ratms Mr J B S Haklane, 
in an mteiestmg it*' ii'w of ail these and similar 
lesiiUs (/'uo-i/ n( Gcfhtics, \i)\ ig, No 2), shows tlial 
in every c^se it is the lietero/ygons s(‘x wlinh is 
(leticiu-it in numheis or sleiile in such specles-etosses 
Thus m mammals and ^lies this aiiplies to the male 
sex, which IS the lieterozygoiis .sex, while m birds 
and butterflies it applies to the female sox, which is 
known from breeding ex])eriinenls and cytologieal 
stndv to be the hetero/ygoii'' ''CX m lliese groups 

CtlROMOSOMl'S OF TIIK ” MILLIONS ” l’'lsH --In tWO 
jiapers 01^ the cytology Mid genetics of the little 
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■' millions ” fish, Lcbistes, Dr 0 . Wiuge [ Joi/rn. of 
Genelics, vol I2. No. 2) finds the number of chromo¬ 
somes to be 46 m lioth sexes, and concludes that the 
m<iles must theretore have an XY jiair of sex- 
chiomosomes In extending the breeding expen- 
iiumts of Dr J Schmidt, vvlio shouted that certain 
colour markings ot Itie males arc inluTited only 
from male to male (hence through the A’-c hromo- 
somc), lie* linds four such colour-marking factors m 
the Y-cliromosoine of dillerent lacc's of tins fish. 
In addition, Dr Winge makes the interesting 
discovery tliat in the ” Magdcbuig lacc” the 
X-chromosomc contains a lactor which gives a 
sulphnr-vcllow colour to various parts of the body 
and a red i.olonr to the lower margin ol the caudal 
fin I Ins factor is mhciited in the usual fasluon of 
sexdmked factors, except that all these cliaracters 
are invisible m the females Some* evidence is also 
obtained ol crossing-over bc*tween these factors in 
the X- and Y-cliiomosonies This, if confirmed, 
will furnish an interesting (‘xtension of oni knowledge 
of sex-linked inhcTitance When colour-marking 
factors aic present m tfio X- and \-chromosomes ol 
a male they iioth show in its visible* jiattoin, but 
one IS transmitted, like the X-c.hromosonic, through 
the d.inghters to tlieii sons, while the othcT is trans¬ 
mitted (m tin* ^'-c■hl•omosome) dirc'ctly from father 
to son 

t'oiiON Ki.si'ARiHJN ICc.VTi -The sc'i Olid tinnnal 
repoil.foi i'/2i. of the Colton Kesearch Ito.ird, issued 
bv llu* Kgyptiaii Mmistiv of .\ginultuie, indicates 
i leaiJy that the improvement of the cotton crop, with 
wliK li Hie prospeiitv of Ivgvpt is so elosc'lv conneited, 
is being seiioiislv dealt with b\ m<‘lIioi!s of rese.irc li 
llu* IViaol has given speci.d considetalion, among 
oilier mallits, to the dec Inn' in yii'ld, Iwo-veai e 
tline-vear rotations, and control ot seed usi'd tin 
sowing A siimmei fallow appears to he ol great 
value' in niaint.lining tin* fc'itiiity of the sod, as tin* 
tenipeiMtnre o! the suil.icc* sod iisc-s snllicic'ntly high 
to have a pailial sterilis,ition ellecL hv siqipressmg 
the haimliil Lictoi whnh h<is been shown to exist m 
Ivg^pliaii soils iiie v.iUie oi Nile silt as ,i feitihsi'i* 
s('( Ills Jiltheito to have bc'i'n exaggcivUed 'I’leld may 
not be mncli attuled by rediicc'd vvatc'img, but 
qiudily mav he advc'rsely inllncnced Work is being 
(lone on the exUaction ot pnie lines, propagation of 
s(“le( ted stiams and field tests oi (onimi*uial vaiiefies, 
111 ordi'r tliat t\ pes mav be selected that shall lx* must 
sintalile foi Ihe purpose i('()iiired Special efforts 
have hec'it made to tnid <i me''hod of (ontrolhng 
ihe sore-shin disease, the usual means being in- 
etfci-live OI impossible* of a[»plK’atioii on a large seale 
\'.irious ieagent,s liave l)e<‘ii used for soaking the' 
sec'ds, and tlie effect ot sowing on didcient ilatcs 
has bec-n tested, but no toinliisive n'sutts are yi't 
available* bisect jx-sts are also retoiving atlenlioii, 
pink lioll-worm and cotton-seed bug being imdei 
mvesligalioii 

Titr .Cka.niai. Mori,*1101 cm.y or Bisirns —Two 
important papers on the an.itomy and moiphology 
ol lishc's ajipeai m the journal oj .inaloinv (vol 3O, 
Pts 3 and j) In Hie fust of these Mr B Phelps 
Allis, jiinioi, ilosciibc's in great detail Hie ciamal 
anatoiin of PolypU'rus, illustrated by twenty-two 
beautilnlly I'xeeutod pl.itfs, all except two of which 
are in colour In the sec ond paper Dr H Leighton 
Kesteveii strongly cnlici.ses Huxley'.s mteipretation 
of the bones in tlie jialate and ujipcr jaw of bony fi.shes 
and oflc'rs a new concept of their significance and 
homologies He regards the jirqmaxilte and maxillae 
of the majority of loloostcan h.shes as constituting 
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an adventitious jaw which is homologous, not uUh 
the similarly nanK'd bones in other veitchratcs, but 
v\ith the labial cartilages uoll de\eloped m most 
Klasinobranchs, present m Polypterus .uul evaiH'scmit 
in the Amphibia. The vomer, anlorioi poilion of 
the parasphenoid anjl pnlafine ol the teleostean skull 
are regarded as homologous respei tivelv uitl) the 
jirema.KilIa*, vomer, an<l ni.ixilla ol ollu r \eilebr.ites 
Tins new mliufirctalion of tlu' upper j.iw ol the 
teleostean IKIu's necessitates ili.iuges m the coneepl 
of the homologies of other bones in the p.date ol 
these lishes, winth llie auliior slalt 1 liru'llv .ind 
analys<‘s in detail 'I'ho c|uadrale tioiu- o! teleostiMiis 
IS the only bone wliii h the .lutlioi leg.irds as eoi 1 cel Iv 
homologisecl 

I \i'\Ni,si, {d:or o<.\ The N.ilioii.il N<-seai( h ('onn- 
til of japan has instilnled .1 fnf>iiiit">L- lniinnil <</ 
(irolof^y <1)1(1 ijco^raphv, ol which tin* second nninbei 
lies betoie us. In addition to \aiious al>''trat Is it 
oonlams two original pa]>crs The tirst, l>v I’rol 
I llavasaka, lieats of “Some I’eiinian Brai Inopod-^ 
from the K'ltakaim Mouiitams “ Only six species .ne 
de.scnbed, n<.)nc being new to siiemc', but theie is a 
jiroimse of more wlum the .uldition.il in.denial sii.dl 
ii.i\e IxM'ii woiked out 'I'he second p.ijier i-. on 
“ Uhhgin.i, a New Type of l''orammifei<i loiind in the 
I'oceue of Japan and West (lalKi.i,” l>y I’rof H 
^'abe and S Haiuau.i The .uilhois considei this 
new’ form to he a close* ailv ol the* C.iip.ithian specie's 
Uuperita i)nya^<ata, I’hlig, and siiue both <lillei in 
impoi'l.inl cluirac.teis Iroin KnpcTli.i, the new genus 
riihgina, li.ning as geiiolyjie f/ hoiii))nists, n sp , 
from the Middle I'loccnc nnminnlitic Init of Oki-nuira, 
is (*stahhslic*(i for their iec.eptioii 

Wind Vki-Ociiv ^^l) Diuknai. Kanoi' or Tim 
pi.NA i uni-. -.X discaission on diurnal \aiialion of 
fenijH'ratni'c’ .i.s allc-cted by witul velocity and cloudi¬ 
ness, Professional Notes, No 30, h.is jiisl lx eii issued 
bv the' Meteoiologic.d Oilice of the; .\ir Mniistiv 
riio obse-r\.dions tirnn the lullel lower ha\e Ix'cn 
used in coiijniu tioii with those at Paic St M.inr by 
('aj)tam j Dnrward The object of the discnssiou 
is to gel an idc'a ot tlie nrigiulnde of llie use .uid 
tali of temj^eralnu' ,d dilfc'ieiiL Ic'vc'Is under dilteieiU 
weathc-r (•cindilioiis Obsei v.ilions .ire coinjian'd for 
11k* live montlis, Ma\ to Septeinbci, and lor tlie Inc* 
yeais, to moo ’1‘he respectn'c lieiglUs <ibo\(* 

sca-level ol the* llic'nmnnc‘ti*rs ,it tin* two sl.itions 
arv 335 ineties .ind 50 iiwtrc's, -i clillc'rc'iu c' ol 
metres or 0J5 leel 1 he lower st.'dioii, P.iu St 
M.iui, IS ii-_5 km to the east scjiitli east ol llic' cc-ntre- 
of Pails -Xmon^ llu* jiniu ipal results may bo 
menticmed the leinper.dure dislniintion on fair 
nights When the ladialion is unimjieded llic* la\'er 
of air in contact with the gionnd is cook'd more* 
(|iii( kl\' th.in the laveis immedialc‘1? aboxe, and hc'ing 
cook'd it lends to lem.iin ncai llu* e.iith’s siiilace 
'tills leads to an nnersion in tlie lowc'r lav'ts ot llic 
atmospluTe, llic* m.igminde cIc'jK'iidmg on tin wind 
velocit\,as tlie l.i\eis not m immc-diatc'coiit.u t with 
the ground aie cc.'oied greatly bt tnibnlc-iicc* , llie 
rc'snlts are gnen m a table* • 

OlL-DUil-i.lNc. IN (lAi.KtA -Xlr Albeit Millei’.s 
recent papoi ivad before the Institute ot iVtiolenm 
1'echnologists dc'alt with the* C.in.ulian [xite t(x)l 
system ot dniling fc.ir oil, as alniosl e\«hisively 
cmployc'cl in Oaluia at flie present time* .Nolwilh-^ 
standing the mcieasing popiilaiily ol the lolary 
system m other oil-fieids, this system lias proced 
unsatisfactory in (lahcia, wlu'ic; the formations to 
be penetrated frccjiiently change* with surprising 
rapidity within .t small vertical distance, this 
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necessitates a Ingh dc-gn-e of (lexibilily of dulling 
plant Iho p.iper includ 'd def.uls c't the t.Kkle in 
use, and the* ditlcTc'iit t\ pes ot driliiiig-l^its and (ishmg- 
tools wete (lisc:ussc<i. ]>aUituI.ir slicss being laid cm 
the need for sl.ui(i.ir(lis.ilion ot tool jomis, the I.uk 
of winch had piovccl almost dis.isiroii'- in the* past 
home Useful niloi in.ilioii w.is given in toniie\ion 
with casing .iiul witli its icui\ci\ wlu'it “ fio/eii 
in .1 well , a s<unew!i.il novel iiiellicx] of oveiconung 
such tiee/iiig is to iiiseil liihing cotinevlc'd to llie 
slc'.im-lme .ind thus lu-al tin 1 asing lor tw(U(\ foni 
hours. |)j tills exp.msioii, willi siilist'([nc'nt c^inti.u- 
tion on cooling, llie casing i.m oltc-n be* moved, 
this inethcxl is ^Po a|>pliial>le in casc-s wlieie ac- 
c iimul.Uioiis ol {Mi.illin w.i\ aie llu- v.uise <>1 such 
frc'C'/ing Mc'tliods o| piocimhoii o| ml 111 (i.ilui.i 
were .dso c oiisidcied, .iiid tlicse in< inded, besides 
llowing wells, liolli deep-wc II pnnii*". .ind '' swabbing ’’ 
'this last jn.utice is s|nii,illv u-ii Ini in wells lli.il 
h.ivc* slopped liowmg, .ind in .leep wells h.wing small 
di.imeler c.isings Iml piodiiciug lioin compact sand¬ 
stone* riic' sw.il) loiistsls ol a j>lnngc.i liltc'd willi 
.1 liall-valvc* winch w<iiks np .ind down inside tiie 
c.isiiig baiic'l , rubber |).n King lings are einpIo\c*d, 
and thus the swnl> h.is a sm lion el)<vt mi the well, 
an avei.igc* v.unnni ol eight pounds can be* oblained 
will] f.isl iimiimg on the npw.inl loinnc'V ol the 
swab, .uul 111 tills w.u sev(.i,d tons of oil m.u be 
won wlucli wmild otherwise lx* l< ft in the resoivoir. 

Asi'HM.i llu* ic'poil mi tin* .isplialt and relalc'd 
bitninen indnslues m (he I’liited states toi tlic' yc'.ir 
i<)2J li.is |Usl voino to li.iiid (Aspli.ill .mcl Kolatc'd 
Ihlnnu'iis 111 l-’nited Stales (k-ol Sm , Mineral 

lUhoiirces, IM II ) In th.it vc.ii the I'mlecl Slate's 
inaiketed elose on 300,000 >.hoi 1 tons ot n.dnr.d 
.is])lialt (including 4*1 ^11-1 mite, gilsomle, winl/iiile, 
ini))s<nut(‘, aiul bit unieiioiis ux k) ll\’t.ir Hie largc'r 
cpiaiiUly c)f ,isi)li.dti< niali'M.d, howevei, is m.uin- 
{.Ktiiicd iroin crude* |)elrok'nm diiung Hie pro< c'ss 
of relining the oil, Hie lia-'is ot this inaleii.it being 
Hu* residue lesnitiiig liym distill.ition 'I he inateual 
is of two clislinct kinds, ,is[)liall .iiid fln\, the 
foillU-’I c oilipi ising .dl the' solid and soilll-solld JUo- 
diu l-^ ol less than 200 peiu'lialion I he linx is 
iitjlisecl lot sofli'iiing n.ilvnal .isphalt 01 Hu* s\lUhelie 
prodm 1 , espec i.illy lot ux'ling l>ni pose s , it .1 Iso me liides 
Hic* so-c.illed ■' n^ul-mr' used lor sjnaving 011 the 
sniku-c* ol nu'lallc'd ro.uls I'or paving il is jirixlnc.ed 
.Is sheet asphalt, 01 as .isjih.ill 1 oiu lete, or .is a eeinent 
or Idling lor n.).uI <md pav ement blot ks . the nx>ling.md 
w.i ter-prcH.dmg m.itc n.d is mannl.u 1 11 red 1 )V satur.d mg, 
coaling, or cc-meiilmg fc'll <>i siiil.ible l.ibuc , in Hu* 
inbliei iiulus(r\ it is einplov(.d m nian\ cases 
wlu're a diiiable binding ot cement is lecpiiied In 
(.ithcT directions asphalt linds considerable use m Hie 
in.Hint.u Hire of insulating in.deiMls, .u id-u-sisting 
coinpoimds, inaslu, ji.imt, and v.iipish In the 
I'liited Stale's, botli donu'stu and M<*\i(.m petriileiirn 
.lie Used .Is s«<iii<es ol the niamil.u ture<I .isph.ilt, Hie 
Kilter r.ither inoie than llie Imniei . in toil iiuiri- 
til.Ill Ooo.ooo tons of .ispluilti' matc'ii.d were pro 
dueed from domestic jx'tioleiini, tins representing 
about Iwo-tiiirds of the .nnoiiiit oblameil tiom im- 
))or 1 ('d oil from Mexico llie lepmi also makes biief 
nienlioii c)f tlie ini[>oitatioii ol iMinral miiui.d w<i.\es, 
sue 11 as o/ok'ciitc*, iiilo the 1 mil r| Slate's (winch cinung 
Hie•)c'.ir under k'vu'w nu reased moi<‘*(h.ui^loo per 
eeiit ), wink' the iiMiiiil.u line ol ichllivol eompminds 
limn a ic'x.is oil is .1 *tu»lewoiHiy developiiu'iil. 
Ichthtol (a sulphoiialed ludioc.nlxm laigeK’ iisc'd m 
niedieine) lias m the past lieen jnoclnced from lieat- 
nu'iit of a tossiliteroiis deposit m Hie .Xnstii.iii Ivinl, 
its inamifactnre from n.itural petrok'iim eonslitntc's 
a factor of more than mere commercial mtorost 
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The Society of German Men of Science and Physicians. 

ClNTJ.NAKY Cl'.LhBRAllONS AT I.bIPZIG 


I I IS a Innulifd years siDct* tlie StHU'ty of (icrinan 
* Men of Scientf <in(l Jdn’suians licM tlic first 
inoeliii{», also in f.fip/if^. on Septenibci 18, i82i 
()nl\’ t‘if'hly-'>e\’en ini-etim's liavc taken ]ikue in tins 
penoti, as 111 the \<mis of ^ne.it n.ttioiial (al.innlies, 
SHI li as uar or cpideinKs, no nieetinjis weie held 
I hoHgh the tint iiieetni” .liter tile \\ orld-W'ar, at 
Munieri in loio, was well at tendeil, llie sot let \ lesoK ed 
to tneel only every two \e<irs, so loiift as thi‘ pieseiit 
e( onoinic disliess in (Ieiiiian\’ prevaMs 

Anioiif' tlie st.i('nti(u woikeis wlio altriided this 
veai’s meeting thine u'cre iej)iesentul not <>iilv the 
^real se.'its of learning of (ieinianv and the (leniian- 
speakinji coimtiies, Iml also most of the (onnlnes 
wlio had in fonnei time-, soul tlieii rej)iescntali\es 
to this ineetint^ 'I hi* piesiri.-ni was the distni;.;inshed 
Itei Im pin sicist, I’lol Ma\ I’lam. k. Xohel pn/em.iii in 
1018 foi pln’sKs i lie (oinnnllee iiKlude'l, ainoiiy 
otlieis, Plot I'allhaul, tile L^ieat Vienna p.iiholo^ist, 
von I)vck, the Mull 11 h ni.itheiHath ).in , I'tols (iottlieb 
(1 leiiiellxTitb \\ ills tat ter (•MnniLh), 1 Its .iiid Itonliolli'i 
(HcilnO. Kiniie (I.eip/itt), l’nv\ ('oiiiuillor Diiisbeii; 
{l,cverl<iis(‘ii) The .11 rani>eni('nts f(»i- tlie meelin^' 
vvi'ie (anted out iindei the supiivision o| Ihol von 
Stttit'iiifiel] and Prof Wieiiei, both of l.(‘ip/i,u 

\ftei ttie o]»emn;; .iddiess b\ Prof \ on Sti iii'inpell, 
on Septeinbei 18, 111 w lin h lie e\piessi-d Ills salisl.u tion 
at the ”re.it new liitnite p.nd to Peiin.iii st iriKc, 
addri'sses were yiveii bv repiesi iit.itives ol edtn alion.d 
authorities, teachiiiL; institutions, .ind ie.iriied so( iclies 
Among the foreign repiesentaltves vveie Plot [hake 
(\'ieiina), I'lof Setilossei (i’r.igiie), Piol llageiib.ieh 
(Ik'iscI), Ihot SigiisL fl^onii),' Ih Sveii Hidiii .uid 
IVof Svante Arrlieniii. (Swedc'ii), Ihof (ioldsc hniidt 
(Clinsfiam.-i) and Pml llok.iy (l>iidap<‘st) (on- 
gratnlalory messages weie .dso sent bom Holland, 
Sp.ini, P S , .and other 1 oiiiitiles 

.\lter expressing liis th.niKA loi the .iddixsses and 
nil ssiigi's Prof M.ix Plain k g.ive a sinvey of the 
dcw'elopiiient of (ieinian siuiii.e diiniig tlic p.ist 
hnndied v’cais Ketriinig to tiu' World-W'.ir, he said 
tliat one possession li.is not'beeii lost by the taim.in 
ii.'ition, iMincU . Its national milt V 'I In' rei.oiisti notion 
i>f (a.'nn.iny’s jirospeiitv and the l'el>iith of (leriiKiii 
ciillnie ate not jiossilile without (leiiii.in siieme 
M.iiiv ol the most impoit.int inventions wtiiih .iie 
used in modi'rii indiisHial Iif<‘, sm h as wneless 
telegi.ipliv, the lix.ition ot aliiiospheiu mtiogen, the 
KoiUgen r.'iys, h-id been disiovered in piirelv siuiitilu 
labuiatones It is necessarv to sjn'i ad .nnung .di tlie 
nations of the world the < oiiv ictioii that the piesen .1- 
tion <irfd exlonsion ol iinrelv siienlilu n seari h 111 
(leim.iiiy is as net essaiv tor the wt'lfaie .ind happiness 
of that (ounti'y and the whole world as the develop¬ 
ment of industry and the prodm lion of raw m.UiTials 
Siientilie work is iiiternatioiial m its n.tliiu. .ind 
therefore well fitted lor < realing and fiirlheiing miitii.ii 
mider^tandmg and pe.neful eo-opeialioii among Die 
peopli-s of the wtuld The (a'l'iiMii men of M.-ieiue 
atid y'ltysiciaiis wcie re.idy to ies])ond to fiank and 
lionest .ippioailies made l»v foieign fellow workeis, 
bill they woukl natiirall\ not Hunk ol begging lot 
admtssioii wlv’ie iIk'v weie not wanted ^ 

I he babied of the liist gmieial .iddiess was the 
tluHiiv of lelativitv Pul lunsleiii Iniiiselt had 
origmalK intended to be presimt, but he w.is pre¬ 
vented fiom .ippe.inng bv liis jouiney to the Ivast 
It may be mentioned that a protest against this 
snb]i'ct, as not vet ripe foi seieiititie dis( ussion, had 
been iorlged by a mnnlier of well-known men of 

NO. 2,770, VOL. no] 


science of Germany an^ other countries The 
lecturer was Prof von Lane (Perlin), and lie stated 
that the <iuestions with whicJi the theory of relativity 
IS comerned aic as old as scieme and seicnlilic 
ri'seaich d'lie modiTti pioblem i" w hetlier it is possible 
to asceit.iin an absolute veloeily of any moving body 
Tlie tiansnnssiou of light and eleciinity throiiglr 
space, even m <1 vaciniin, lias led to the <issinni>tion 
ol an .ether All exptTimenls, howevei, wlm.li have 
iieeii made m order to discoviT how great is the 
velotilv' of the eaitli with respeti to the aAlier liave 
f.iiled The spri.nil or reslruted theory of lel.itivity, 
wlmii in.iintams that it is impossible to asii'rtaui 
any .ibsolnte velontv. has Iherelore bi'eii generally 
.'u.i'epti'd by pin sn isfs 

It is a ditleient (piestion with (he miuh moie 
(ompluated and difficult gi'nei.il theory ol rel.tlivity 
of b'lnstein This is concerned with the old problem 
ol the fotce of gi.iv itatioii Here in.itlieiiiatual 
juoiesscs have to be introibn'efl wliiih no phvsuist 
liad tlioiiglit of appbnig belore binstem '1 lioiigh 
tins part of (be lelativily theory lias not _\ et been 
esl.diltslu'd so as to e.\cbide every |)ossii'iih(y of 
doubt. It (<in be reg.irdrd as an extieinely v.iliialile 
stimulus to fnitlii'T tes(‘,iri h 

'I Ins lectiiri' w.is follow'i'd l>\’ an address liy Prof 
Sihluk (Kiel) on the plnlosoplncal iinpoil.iiice of 
till' theory oi relativity He st.ded lh.it tlie tln'orv, 
though oiiginaliy deviseil only to (“\pl.nn physical 
plieiuniieii.i, has a gre.it ptniosopineal iinpoilame 
'1 he pluloso|)hic.il tendencies of Jvinstein's thinking 
pointed to a kind of positnislu philosophy, a phil- 
osophv ot pine cxpenenct; which lakes no ac'count 
of so-called elements or substances, and rcg.iids ,is 
Ui(' ultimate lads ol all h.ippenmg the observed 
events thcmsc-lv es We inav say tliat tlie peiiod of 
the sep.iialioii of philosophy .ind silence is ended 
and that lliev' aie bi'ginmng to .ijipio.uh each othei 
again 

On Sejitcmbc'r i<» llu“ liist subjed tiealecl was that 
of lieiedily, .111(1 i’rof Johaniiseii of Copemhagen 
g-ivi' a survey of tlie wotl^ done dnimg tile ]).ist 
ceiiliiiy 111 (Ills lield The c onc'iiisioii he conicxs to 
is that no j)osi(ive lesiilt has been obtained in regard 
to till' gie.it (piestioiis ol the origin of species and 
tbeii evolution A destine live critn ism, lujwever, of 
the chief idcsis ot both Darwin ind f.ani.iick luis 
bi'eii achievccl, and the belief in natutal selection 
as wc'll .IS 111 a gr.idual lixatioii b\' liereclitv of <pialilies 
obtained b\' ad.iptalioii lias been ttioroiighly shaken 
Prof .Meisenlu'imc'r ol I.eip/ig showed the lesiills of 
*e.\penmeiits m crossing tioweis, msec Is, and gumca- 
]‘'igs He e\[d<iiii(f I the v .irious c onnoe ting links, the 
mixc'd tvpes, and desciibed cases of leveision His 
(oiicliisioii IS that the expenmc'iits ,iic subject to 
m.iny diaiice mtiiiemcs and not vc'ry ceitam It 
li.is been impossible, so jar. to c.irry out .ill the 
( alciilablc' experiments , ' 11 nmny^cases it will be ncces- 
■s.iry to I'e'^uit to stalislus^_ 

Great inteiosL was aroused by tfie Ic'ctuie of Dr 
l.eii/ of tile (anversity of Munich, on hereilitv m liie 
1mm.Ill race In tins lield, he statc'd, no expciiment.s 
aie ]iossil)le 'J he only iiuiteriais av.iilable are c'cun- 
paialive oliservalion of animals and jilants and 
vital and genealogie.il sta,tistics The v.ihdity of 
^lendel’s law h.is also been proved in the case of man . 
further, it is ccTt.iin (h.it no aicjiiiied cjualilies are 
inhcnlcsl In regaid to the determination of the 
j sex oi imboin cbildren, Dr. Penz said that we can 
I to-day already predict with a great degree of accuracy 
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Ihe inherited (jualities of chihlicn 'llieio is no 
Spontaneous degeni-ration and no agenij^ of a rare, 
ttiough the transmitted siibslaiue may be damageil 
bv poisons as alcohol and toliacco' Kai e-.snicule 
among the educated cl.isses is tliro.iteiung liic 1011- 
timiance of our ci\ihsalio/^ In oidor In lead In 
practnal results in iinproxing the ra<.o, i.uial biolog\' 
must be sni>porled b\ the State' 

A very interesting senes ol h'ltnies was mi 

the action of electrolytes on th<‘ oig.inisni 1 he limt 
of llicse, entitlc<l “ Colloids and Ions,” was lU-lmred 
by Prof NN'o Uslwald of l,ti}>/ig, aiirl il pioud-'d 
the sl.irting-pomt for.) miml>ei t)f addiessjs I’ml 
J-loeber, Kiel, disilt with l)u‘ ellect of llu- loii', mi 
phvsiologual siirfaies \\'e Know tn-dn\ that no 
oig.ui ot the human ni anim.d bodv. 110 plant, and 
no inicio-organisin reacts nmnialK' it tlu' mns m the 
neigliboni hood of tin' cells aie not piescnl m the 
profier proportions I'lie heart beats alnioimallv if 
it IS sill roil n dot I liy a in mute exi ess ol ]'oiassnnn 10 ns 
01 calcinin 10ns The corpuscles of the blood, ni the 
same ciiciimstaiu es, niay pciish prein.itnu l\, m 
in the plant, growth m.i\- be .ilmonnal ihe ion-. 
ar(' (arners ol electiic <liaiges and they aie .utive 
in all pro( esses of siiimd.iiioii of Iniiig ti-'snes b\ 
means of eie<tnc (iiiieiils Ilieii mn\.•ments an- 
also the cause of the ( 111 ions elei 11 u mu i<-nIs w Im h 
.dl living beings aie (apat'le of piodiu mg, and w Im h 
lepleseiit the highest degiee of e.\< itMiieilt 'Ihe 
e.\pian<ition ot the nature ot the elUsi ol the mils 
]s of the gieati-s( iinpoil.iiK e loi lh< piopei iiikIm'- 
sbindnig ol lh(‘ plieiionien.i of lile 

It is a ciiiioiis f.i< t that the 10ns need not pi iieli.ile 
into Ihe living colls llu'iiiHeKts ’Ihe i om liisiuii is 
that they re;ict willi t!u' sutlaies ol the 1 ell-', 1 lu‘ 
” physiologic .d boiindai ic-'' ” 1 hiee gioii]>s ol jiheiio- 

inena wc-re ilisciissed In the liisl inst.nice. tin- cells 
themselves c.iiry eleclin < haiges, and thev interact 
with the 1 hatges of the ions \. icmiII of this may be 
clolting, or ” agghitmalimi,” .is, lor example-, m the 
well-know n ( ase of tile I lot ting ol the- blood-< 01 pus< les 
during piegti.iiKv Sc ( ondh , the- iiUc-iaclion ol the 
salt-ioil' and the cell-smlaces produces the- bio¬ 
electric c ni tents w liu li ha\ebc-c-ii icfciied to above- 
In a inodi -1 Die snbsiameof the 1 ell-surf.ic cs ni.iv be- 
replaced by oigaim oils, .uid bv bunging these- oil 
(dins in coni;u I vv ith v ,ii loiis salts t lu- c-lec tro-phv sio- 
lognal phc-iioniena iiiav' be- well iniU.ited Ihirdiv, 
.1 cliaiige III till- composition ol llu- luuinal inixliire 
ol lolls on the siirfac e ol the ceils altc-is (he powc-i' of 
Ir.insmissum ol the surface, so tli.it liu- iimnial 
ditliisioii b(-lween the iiisich- of the cc -11 and the 
surrounding tinicl is disluibed These.- u-sulis sliow 
that nieclic'.il science* will h,i\e to simlv these pinc-lv 
pliv sic o-chemi( al phc-nonieiia 111 order to be -dilc- to 
t-xpl.im fiillv .uid (le.il propeilv with the piocc-ssc-s 
of life , 

Piof S[>iro of Pasc-I, nt de.ihng with llu- same 
snbiect, stated lh.it <vc-i\ eh-c lidlvte seems to ])la\ 
a s])e( i.d p.irt in the- organism I'siie-e i.illv the e-(lei 1 
ol the small tons ol w.iler ami ol the- eoll«c|el eii-clio- 


lytes nuist be stiulied h'or lie.dth Ihcto must be .1 
proiier ecjiulibruuii of all llu lu-e'css.uv lyns 

(,hnte a sc-nsalion was cause-d bv the Icclnic ol 
Pioi Mayci ol ll.imbuig on (lu- m-vv prepaiation 
ag.unsi livpanosome disc.iscs, ” r..i\i'i J05," pio- 
diued.md 111.unit.le lull'll bv I'lleeliuh P*.l\e-i, l.cvei- 
knsi'ti (ne.ir Kolugne) Ihis new <liiig, vvlmh is 
said to contain neithei .usenu. .inlunonv. mi‘icui\', 
noi anv olliei inoigaim tlu-tape-ulu le.igeiits, li.is 
been exte-iisiv elv tested, ho(h in I''uio|h' .ind (lopu.il 
coimtlies, .md loiind 1 " give exicliiyit lesnlls III 
.idv.lined st.ige-s .il sle i pnig ■ su Kiiess ami btlu-r 
Il \ l>anosome- diseasr-, \ si.tlmn loi Imllu-i c-\- 
ju-iinu‘iits lias b(‘(-i# lilted iip in 's.mtli Miua 

I n I he gi'ogMpliu al s. I lion hi Sv c 11 I led in Ic-c luic-d 
on Ills li.ivcis 111 libel, siinimai tsing the- u-siills 
c out.lined III Ills V ai lolls w m Ivs .iiul piodm mg a gu-al 
niimlu-r ol line l.inlc-in-slid'-s I h<- lectuii- w.is 
1-111111^1.^(11 allv I i-i eiv e-i 1 

■\ gii-at iiiiml)(-i ol p.ipeis w,is ic'.ul b\ emnn-nl 
nU-elKal vvoike'lsoii special siibieel' Piol I Ic-c lisig 
g.ivi- .1 siiivev of ills weil-kiiow 11 similes in nu'iilal 
p.ithologv 111 .1 hitiiie- on till- Ice .ihsatioil ol (lie 
i>rain lumtuuis Manv leeluies were .ilso de-livt-ied 
on Ic'i hnie'.d ami me I list 11,1 1 siibi'-' Is, sm li .is woi kshop 
ceaiUiol bv me.uis ol ojilual im.isiiiing instiiiinents 
.ind menleril methods ol 1,11 ml H e ( I >1 |1>II .Illel desp.ltc h 
ol VVll ele-ss im-ss.lges 

I lu- (wo lee tllle-s oil ( n/v me S, bv Ihols W lllsj,l(l(-r 
ot Mimic II .uni von Piilei eel Slot kluilni, v\<-ii- well 
.dliinled and Ini! ot iiite iC'l Piol ( Neiibe-ig of 
heilin lec lined oil leeciit .ulv.imes iii (he sliuly of 
leinic-nl.itioii 

A Spe I l,d Ic-.ltlin- ol the eoliuiess W,ls the- li-cliirc- 
bv Plot Wilhelm iisiw.dd oi I e ip/tg on his nc-vv 
llU'thods ol cptaiUllal i\e eh l< 1 muianon ot coloius 
li.iseel on llu- l..tw ol l-c^liiiei, his svsle Ml ot colours 
iiu liules tin- diili colours wimli lle-lniholt/ c-xilmlt-d 
Ihe loloiiis of oiii c-iiv iiomnenl cannot be- measiiie'l 
b\ vv.ive-iengllis, but miK bv nu-aiis ol revolving 
coloured eiiscs witli a V. enable black sector New 
w.is llu- I omnuum .itioii tiliat wc- now.ul.ivs no longer 
disluigiiisli six piiiiiip.il (olouis. bill must assiiinc; 
e-ight, w Im h luiinbei .ign «-s with hi e liiii'i ‘s Lav* 

S|)acc- tiubuls more than a shoil n fc re m e to tlu- 
valiiabti' lecliue lev I’lof bv.iiil'- Nrrlunius of 
Slockholin oil pliv-'U.d l.iw in llu e eesiimo-e In-micai 
]H-o( esses, bv Pioi ^ M (iokIse liiim 11 of (. Iiristi.uiici 
on tlu- metabolism ol llu-e.uth, .nul 1 >\ I’lol Nc-rnsl 
ol Peilin cell jilioto (heiimal pioee-sses In the l.ist 
ot these it was st.de-d th.il Linste-in's law of jilioto- 
eln-nuc.il c-cpiualciits iio longei holds goced light 
does met prodiue .L jeninaiv spliituig up of ihc- 
elu-mnai suiest,nue-, bnl an addiluen of eiieigv Our 
pliologiapiui' plates wceiild have- to be (eooo limes 
,niore seiuiliv c- III 01 dc-r to .ipproac h to the nh al • 

■M.iny moic- valuable- le-e lines on special sul)|c'(ts 
wore ch'hviieil llu- town ot I i-ip/ig •sliowc-d its 
splendid hospitality and i^iovide,! enic-i lammT-nts 
.uid manv occasums ten social ,unl jx-isomd inter- 
Lo.iise P> K vssc.iw 


The Present Position of Darwinism. 


O NMC of the discussions which aioiise-d most 
inlcK'sl during tin- ihitisii Associ.itioii nne-lmg 
at Hull was that held joiiulv liy the bot.umal and 
/oologn al sections on ” ^'iie ])resc‘nt position of 
Darwinism” Theie w.is a huge attendance-, liu- 
(llscnssion bc-ing presided ovc-r bv Plot II II Dixon, 
who was sii})])orrod by Dr P. 1 Allen The theoiv 
of the origin of species by natural selection, which has 
already been assailed by the genetieibts, was at (.11 ked 
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fioin a dillcient jic)uit ol view liv Di J h' \\ dhs 
ami ^l^ Tdiiv \ ide. wlio liealc-d llu- s«l)|i'ct with 
spiel, It re-tc-reiu C- to geogiapim.tl dislnlmtlofl ami 
I he slat 1st 11 al .inalv Sis of gemtta .tiul spec u-s 1 >111 ing 
♦liu- discussion (lu- olde-i vi-‘vv as to liu- sigiulaame 
ol n.itiual sc-le-c lum was stoiitlv iii.uiil.iim-ei liv some 
spc-.ikers 

Altera few intioeiiK'loi \ u-m.uks bv Ptol Dixein, 
the discussion was opeiii-d bv Dr J C \\ iIJis, who 
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spokf of ■' riio inade(iiiacy of the tiieory of natural 
select ion as an i'xplunation of the facts of geographical 
(listiibiiliun .iml evolution ” Dr Willis pointed out 
that D.iruin'b immortal .servue to science consisted 
in the liim estahlislinient of the doctrine of cnolution. 
Ihis was ellected bv devising the meilianism of the 
n.itural selection of intuutesnnal \.inations, the 
priiui[)le nsiialh' known under th<‘ nfiinc* of Datvcin- 
isin Jills tlieoiy invoices ni.iiU' assmnpln*ns 
among otlieis, Ifiat siuli \analions aie (1) Lontimioiis. 

(z) hereditary, (j) dilterenlititmg, (|) selected, and ; 
(5) that the hecess.trv ililteientialing canations for ! 
tli<‘ assoc lalc-d ch.ir.icteis ,ip[ienr together h'or all 
of tliese the proof is .is ved iiisiifl'ic/ent 

Dr Willis proceeded to (cinsidcT the- c-\lc“nt to 
whuli natural selection ot small \aii.itions ccjiild be 
held to explain the iacisot geogiaphn .d disinbiilion, 
mor])liologv, and evolution, s|)e(Ml u-fereitce Ixmig 
made to tiii' glasses and to tlie ( hnsomelid Ix'ctli's 
It was then jrointed out th.it natural sidc-cliou was j 
lieljrlesS to exjilain (he dilleri'iK (“s in distribution of 
< losely 1 elates I sjrei les, u hicli, on tlie ot !ict hand, could 
be explaimsl on tlie li\ potliesis of “ Age- and Aiea ” -- • 
i (• that tlx' .uea oci iijm-il bv anv gioiij) of allied 
spc-c ic-s (at le.isi t(‘n) di'p(“iuis cliicdlx' upon tin- ages 
of the species <)n 1 his li\pothesis prcshctioiis could 
bc“ made- uliah were found to l)e pistiticd b\ lac ts 
Disjrersal of spein-s is lu-ld to he mamlv mechanical 
so much (lispeisal in so much time- I his suggested 
the InrlhcT Inpollu-'is of " Si/e and Sj>a(e ” , that, 
in groni's of ten .dlu d gc-m-ra, the total sp.n e 01 cupicd 
giies with the total nunibei ol sjiei.ies If this be 
tiuc‘, \\liale\er |dienomc‘iia aie stiown b\- "Area" 
slioiild also 1)0 shown bv " Si/e " 'I Ills m f.iet is 
shown (<9 Ik- the case wlx-n the mimbei ot allicsl 
species occupying arc-as o( uk reusing si/c- .iiul tlie 
numbei of sj)ccu-s m ;dlied <gecc‘ra aic- plotti-d m (he 
foim of cure es I h. sliapi- ot the c nn es is iiu anably 
uniform Ihil sizes of genera an- ch-ailv the n'siilt 
of evolution \cconliiig to the (heorv ot naliiial 
seh'ctlon, the si/es ol gimei.i must depend upon llieir 
success, and it is, llu-reloie, mcoiu c-n.d)li- that lliey 
should show SIX h iiiiiformilv ot expression SiK'h 
facts, l)owe\c'i, .ire easily explained 1)\' tlie hypotlx-sis 
that geogiaphieal distiiliutioii and c‘\olution extend 
with .igc —i (■ that tlx- lActors causing them ad at a 
more or less nmfoim r.itc Natmal sc-listion. which 
is esscnliallv diltctcntiating, cannot expl.im these 
lacts. 

In consecpieiKIiowiwi-i nsi-fiil it may be to 
c-\[ilain details o( (c-itam adaptations, and <dllxmgli 
e\c'r) thing at biilli must p.iss tlirongli tlie sieve ol 
natural sc-h-clion, it seems tliat tlie !attc-r principle 
must be abandoned as an important ladoi m gc-o- 
graplncal distnljiition and cvoliilioii h'inall\, Dr 
Willts (,onsid(“recl it necessary to accept laige muta¬ 
tions as being of gre.itc'sl important' iii evolution'' | 
In his opinion (dipjiv’s theoiv of diltcicntialioii 
slxmld repl.ui- the D.trwmian position tlial evolution 
has proK'eded from individiud thioiigli varx-lv to 
spec x's, gcnnis, c-tc , tor tlx'IIx-orv' of “ Age; and An-.i” 
slio^yecl cle.iriy th.it tlie taimly is older lli.m tlie 
genus, and tliat the gc'nus is oldei tliari tlie spc-cies 

Mr (7. Uciny \'iil(; spoke- upon “ A nuithcmaticai 
coiueplion ol c'voliition based on the tlx-orv of Age, 
Size, and S[)ace ’’ ih' siiggc-sU'd that if the si/c of 
the genus be coiisxier<-d an imh-x of its ag<', s)>ec'ies 
niighj be regarded as tlnown bv the gemis nmch 
as ollspnng an; tlnown b\' <i stodc, and tliat tlic 
lumilier of specie's ouginating tioni .1 given imti.d 
species will increase in geonx'tuc r.atio witli the 
time. The foinis of frccpiency distribution for 
mmibers of geiicia with numbers of sjiecios were 
shown to be in acconhincc with tlie facts, and the 
possibility was suggested of determining fiom .such 
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distributions the ratio between the rates of increase 
of genera and species and the age of the family ui 
terms of the doubling period fur species. 

Mr. C. Tate Regan slated that in hi.s special study 
of fishes he had formed conclusions as to the origin 
and n'lationships of spcf^ies and genera whicli were 
<iuile diftoient from those of Dr. Wilhs He pointed 
out that tlie hollow curves of the previous speakers 
wen- extreme types of as) niinetiical cuives w hich 
could also b(;ohlaiix-d from many sorts of data— eg. 
by plotting grajibically the weallli of the community, 
grading from many poor to few very rich, or from 
tlx' niiiiibcrs of orcmieiices of surnames in the 
London lelejihoiic Directoiy All these; curves were 
sln1pl^• giapliu repic-sc'iit.ilioiis of ccilam fads the 
ine.'inmg 0! uhxh could lie ascertained only by 
detailc-d aiialvsis ,\ccordmg to fiis own view, the 
first step m the origin ot .t species had been not a 
change of stiucture but some form of isolation 
Ilx- extiemc- mulaliomsfs, who thonghl that adapta¬ 
tions oiiginatcd as l.irge tiaiisformations without 
1 c-l.ifion to use orenviromnc'iit, seemc'd to have returned 
to the special creation (Ix-ory D.irvviii’s tlieory ot 
evolution was th.it spccues had been modilied by the 
natiiial selc'clioii of slight varMlioiis, axled by the 
mherited c-lfccts ot use ancl disuse, and, m an un- 
impoitanl niannei Lso f.ir as .ulaptalions were con- 
cenic'd) by the dirc-c.t action ot the environment 
'Itiat theory was jint forward bv a man vvlio knew 
the facts to be explained .Mr 'J'ale Kegan cl.iimed 
that Darwin’s tlieoiv explained them and that no 
otlicr tlu'ory stood tlx- test 

Piof \V [ohannsen spoke from the point of view 
of a geneticist Me pomlecl out tliat selccti<.ni could 
not produce' .inyfhmg, but it slioulcl be I'jornc in mind 
lli.it Da 1 win’s In-lief m a jirodiietivc' powci of selec tion 
was fullv logical from tile naive vu'w of Ins time 
The niiitalxms wliic'li we kiic-w' clxl not explain the 
n.itnre cil evolution or tlie origin of laige differences 
SIX li as tlx- diflc'ieiices hetwee-n families Modem 
gcnc-tii.s coul'l scarcclv contribute- to a solution of llie 
mam piobleiiis of evolution, hut it sc-cmed to have 
cle.irc'd the gioiind fioin tlx- eiroiu'ous ].amarcki.in 
and D.irwmian views lie Iiimsc'lt and, he- thought, 
most geiu-ticists weie .igrx.islics .is to the nu-chanism 
of c‘\oliiticni 

Mr J T ('mvmngham tlioiight that n.itiiral 
selc-c txm was “ .is extinct as the clocio,” .ind tliat tlx- 
origin of spcTK-s was clue to imitations Specilu 
chaiacters were- lor tlie most part useless, l)ut c)lln?r 
groups might be dislingmslicd liy .idaptive and non- 
ad.iptive char.ii fcTs f fe disc nssc-ci .xl.ipiation, whic h 
he consideicd to h.ive .iiisc-n in a Laiii.nrc-ki.in maniiei 
Modem discovcnos 1 oiRcming mtoiiial secretions 
sliowcd how many adapt.itxms exinliitmg recapitula¬ 
tion might have bc-c-ii piodiiced by .stiimili and 
functional exeryse 

Di If Wagc'r urged lh.1t there vv.is more m the 
tlx-ory of natural seleclxm than w.is iinpliccl I'y 
Dr Wilhs niul .Mr ('nnnmgliam I'hictiiating varia¬ 
tions were chsmissed from having evohitioiiary 
signilicaiu'e, but m^it.itioiis wen' not necessanlv 
l.irgc- lie ic-iiinuled tlie ancli'.'ncc that an alternative 
title- gitcn by Darwin to " 1 lie Oiigin of Species by 
means of Natural Selec lion ” was “ The presorvalion 
of lavonrecl laces in tlie struggle foi life," winch 
might be* mtciprelt'd in modc-rn teiins as “Tlie 
preservation of favourable- mutations ’’ 

I’lof Jt l> TAnilton discussed the theor)' of “Age 
and Area" m rc-lalion tt) mimiciy, and pointecl out 
tiiat in ceitain African butterflies the younger form 
IS disfnlmted over a much wider area than the 
ancestral type. 

Dr Chalmers Mitchell supportc-d IMr. Tate Regan, 
and considered that Dr. Wilhs.had presented merely 
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a caricatun* of naViral soicclion Me appealed lor 1 
the study of individual lile forms 

Prof. A C Seward considered that the great 
uniformity of the curves presented by Dr. Willis 
ami Mr. Udny Yule was siwpicioiis. for Nature had 
not been uniform. He pointed out tliat, as rej^ards 
conifers and ferns, study showed that ttie lorms 
existing now in restnr.te<l are.i', wete the oldest and 
mit the youngest. 

Mr. Julian Huxle\ contended that in.inv factors j 
played a part in e\ohition S])eeies chaiac tets should I 
be analysed by the methods of genetics and idiysiologv ' 
before it could be said w Iik h weie useless Appan nth 
useless characteis in the (hpsy inolli were conotnled 
with physiological dillerence.s, such as rate of growth, , 
which harmonised with the environment i 

Prof. K Kuggh'S dates consid<Ted that Dr Willis’s 
view was a corollary of the mutation hypothesis, an<l 
emphasised the nnportaiuo of the extinction of forms 
as a f<u tor 111 evolution 

Prof W J Dakiii suggested tliat biologists weie 
on the tliresluild of a new line of stu(l> of evolution 
from the pliysico-chemK al sale He bcluwed that 
the faculty of evolution was as much a charaiter ot 


the organism a^ iniial>ili{\ oi repioiluctioii, and 
pointed out th.it natural sc'Icction wasl’callv natiiial 
ehmmalion, the prodmtion of i luir.icteis being 
inherent pioperties. 

J>r. A B Kcudle saal it w.is .ilinost impossililt' 
to s.iy wluit chanuteij. wch' uselnl 01 not, ami. tit 
\ie\\ ol tli(‘ limited span- a\ail.il>lc. coiisidcied that 
the multiphcal ion ol genc-i.i and ^jh-c !«'S m gconu-ti ical 
])iogn'ssion wa-^ iiiihkt 1 \ 

Piof J Stanle\ ('.anlim-r agic-d tlial evolution 
w.is an mlu'rt'iit piopcuc' ol pioioiiia-fin, ami waiscd 
llu- (]iicstion as to wli\ h.nin of hie dm! out He 
e.xpiessed appui\.ij ol'ihe in.nn tluMs of *'.\ge .ind 
\rea ” 

In icjtl), |)i f (,' \\ illf-, |)oin(<<t out dial there 
I must be some reason foi tlie iniiloiinil\ of expK'ssion 
j as giM'ii III his st.ilisliiai woik lie an ejili'd the 
I pliiase " Natiii.il Idimiii.tl nui " iiisie.id of ” N’.itinal 
j Selet tK.in ” 

In (oncliiding the disciis'-ioti, Po)| H H Dixoii 
]>ointe(l mil that botti " Nalin.il Sth.-etion ” ami 
Age .ind Area " ueie esseiilialK limsms, but none 
the less leipiiicd c.xpluiL sl.U< nteiil .uid ilemonstra- 
tion 


Effects of Local Conditions 

'‘PlJIv metliods used lor limliiig the dircHtioii in 
^ wlmli Hi'ft/ian waves aie imident at .1 ia<lio 
station luce now attained a high aicui.uy, the 
ma\imum enor l)enig well umlei oik* tlcgiee It 
fines not Itillow, iioui-ver, that the inelliods give the 
(href lion of the seiuiiiig sl.ition t(j the same ac (iir<ic\’ 
'file wavi-s s<‘nl out mav haw siilteied lelleclions 
fioiu all kinds ol londntlors befoie they reach tin; 
receiving station Heiuf-, espt. iallv .it inghl-lime, 
the apparent direction gcner.dlv dilteis \ery .ijipied- 
ably from tin- true direclion A preliininai v rejiort 
on this snl)|n (. t oniniiimi.aU'fl Ity the K’adio Keseau h 
lioaifi, was re.id on Novcmbei 8 to the Hadio section 
oi the Institution of likitrual Pnginoers by Mt-ssis 
Sniith-Kose and Dailicld I liev < lassily die causes 
ot distortion under two iie.ids First, lliose wliuh 
are \aguelv < l.issi-d as luglit-(‘lte< (s and onui 
between siins<‘t ami sunrise 'ilie\' .ire soinetiines 
.is huge as .jo , .iiid htlk- is Icnown as to their (aiisf- 
Ihnce 111 piailuc ladio rlueetuju linrhng is r'-sfruted 
to dav-time The si-eonrl c-aiis(‘s of «'rroi ate tlmse 
due If) conduiling sul)stan<«s in tin- mimedi.ile 
noight)oiiihfMtiI ol the seauh «oil In one expen- 
meiit a in< tal lube '*,0 11 long, semu iiciil.u in 
(ross-se< turn, .ind t)l ladnis t, tl o m v..'s used 
Wlieii tlu‘ (Oil w.is at a distaine of 15 U lioin 
eitlier c-nd errors bia.tnie appieci.able, ami w lien 
phiced 15 ft inside flic tube die ertoi was as gi'eal 
as 2<|' 

Expcjiments were .iKo 111.ule on Ixiaid slit]i, as 
radio-dina tioii timlmg is of gieat value in nav ig.ilion 


on Radio Direction-finding;. 

It was found Lli.iL w lum the w.ivi^ ('ame fore and-.ifl 
01 alliwart llu' slnp there was no ei rm, but dial in 
mteimedi.ile positions the eirois weie sometimes as 
gieal as \s these eiiois aiv ai)proxim<it('l) 

toiislanl, loiiections <an be ajjphcd as in the (jse 
ol the iiKignelic compass ( uiioiislv (-noiigh it was 
found Ih.il limit rgimn^d jiu-t.il wm k in (lie iieighbom- 
liood h.ul a \ei\ -i]>|)ve( i.ilde elled on the .ipp.uent 
dire(-tion of die iiuoiiiing waves I he Alierdei-n 
I’niversitv direclimi-lmdiiig station, for (‘.\iiniple, vv.is 
elected on what w.is thought to be .1 favoiii.ible 
site I he eirors fouii'l, liow<v{i, indu.iled die 
existence of .i long sln[i oT metal in llu' mughlxuirliood 
111 ,i delini((‘ diieclion I In .uidiois iiiv estig.ited 
the (.uise and found lliat .1 sew ei in I he ii'-igliboiii hood, 
which W.IS III the given diiection, was supporled by 
.1 sti'ip (jf steel () It wiife, pio It long, and .S ft 
below the ,sillta« e 

()v el Ik ad wiles al*o caiis.-d ,ippi ei i.ible but vai l.lble 
eiiors, winch the .iiuhois n.ued to vaii.itioiis of tlie 
(('legi.iph and lelephoiie inciiils when ill lisc- lliey 
mvesiig.if ('(1 the ettois jiiodiued bv tniu‘d aeiuiK 
.iiid lu-es ru(s wlieii (l.inii) haw small resistanic, 
ainl so llu- osc illalioiis set up in tin ill .illect tiu- 
dioilion f)t the w.iv(s V i<i\\ ol rlanip tiees loiiiis 
a verv goo<l condiu ting scieeii it w.is in.deed that 
the w.ues showed a temhauv to move ronnd*laige 
comi111 tors ()w mg to v ai i.ible metc otoloeu al i omh- 
tion-. .1 \eiv laige nuiiil.ei ol ('\i>iinn(nV Ii.hI t^) be- 
111.ule III loie deliliile icMills weie obtained 'I'he 
aulhois an- eon tinning I lu 11 m\ c'stigal loiis 


New X-ray Department at Manchester. 


CIK IIUMFIIH^ KOI.I.Its ION, puM.lciit cf (ho 
Royal College of Physicians and of the Koiitgen 
Society, opened on .Vovemhe-r iS the new \-r.iv 
depaitinent of the Man^hesiti Royal Inlnmary, 
which IS probably the most •om))letely (‘(juippeti 
department of its Kind m this (onnliv I'lus has 
been made possible by two sepai.ite gifts of 5000/, 
one by Mr Robert Mcf)oiigall ami the otlici liy an 
anonymous benefactor. 

The occasion cobicided with a joint provincial 
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ineelnig .it Mamliesler ol the Koiilgen Soiielv and 
the I'.leclioliierapeiitK s Secdmi ol tiie p4)\al Society 
ol M(‘di( me , and .1 (oiisidei.ible niimlier of ir.»‘rnl)eis 
look die oppoiliinitv ol iin.pi(ting the new (-(jinp- 
MU-nl, which has been installed bv .Messrs Watson 
and Sons under IIh* diifclion of 1 )i A iC lkircla\, 
senior radiologist to the Inhimarc' 

The new dep.utmeiit is on the groimd-lloor. is well 
lighted and ventilated, posst'ssi's geneious head loom, 
and IS cheerfully decoiated, all features which aie 
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slrcsvd 111 llic Kcoiiunondalions of llu* X-ray .iml 
K.ulium )*MUf(.tion (oinniittco. Jiuhn'ct lighting 
1^ (r<l, tJie coilings Ix-ing pdintcd witli wluU* 
I'll.mil I 

I liioHgliout tile building high-tension wins arc 
.d)olisli<-d '1 h('V an* replai.ed 1)\’ stout .diinnniiini 
tidiing, winch cliiniii.ites hi iish discharges .md 
pie\'cnts the forniiUon of o/one, now known to he 
piejiidu lal to the In altli of the o|)eiators 

Most of the \ i.iy hnlhs aie toiU.lined in I'oxes 
wlindi are Lo\eied with an adeijn.ite tliiiKiuss of 
sIk-(‘/ le<id In addition, the walls are co.ited with 
.1 jilaslei containing .i laige adnnxtiiie ot hainiin 
sidph.ite, the* lesiilt hc‘ing a walV gi\ing pioleition 
('(Hii\alent to th.il ol ahoni .S inin o 1 lead 

('oohdgc tiihc'^ ,nid c Itised-c <)ie high-tension trails- 
funnels aie tln'oidei of the cl.U', pt in tin* treat¬ 
ment dc'pai Imeiit, wlic'rc' the ('\isting intUiclion loiis 
li.ue iieeit InoughI up-to-date 

III (lie s( rcening-loom a Sunn lo K \ oil- 
immeiscd tiaiisfoi iiiei is msl.illed I he new nitcnsm* 
(iec'p therapv I le.Uiiieiit ol cam el is cateied for b\ 
two separ.ite .‘oo.ono-v olt oiillils, ea< li of the tw m-i oil 
f\'pe —Olio a C'leinian set willi di\' iiisiil.ilion h\’ 
Maison Schac'rei, 1 he othei of the oil-immersc d t\pt“ 
by New ton and W'l iglit 

’Iheie arc* a mnnlcer ot iinnsiialK etaboi.ite scic'c'n- 
ing-stands and i oiu lies, a no\(I <lr'\ i‘l(»|mient in'iiig 
the* Poltei l>iick\ loin.li, in winch .i leail gild is 
inseitecj betwc'eii the* p.ilic'iil and (In phologiaphie 
plate 'I'he grid, \\hile allowing direct \ i,i\s from 
the bulb to jiass, pie\c'n(s llie niaionU ol tin* 
sc.itteied r.idi.ition lioni ria<lnng the pl.ite, to the 
marked lieiu'lil of deliiiihon \ spei lal jnnl.ilde 
X-ray <‘«|nij*in< nt is pio\i<li'd for use* m (In* waids 
of tile hospital 111 cases wlieic* it is ina<i\isable lo 
moce the palk-iit 

I'he l.iv-out of Ino ilep.ulment is weil-ingh a 
model ol its kind, lieing air.ingc'd so that tin* woik 
progrc'sses aiitoinaln all\' to its iiii.ilitc I he 'la\' 'd 
i)lnt Ic-p.imled walls tor daik rooms is o\ei , instead, 
wo find a c.h('c*i\ toft\- inc'im wlinli can i(‘acii1\- be 
lloodi*d i\itb (kictighl when the i"oin is not m use 
I'lii'rmoslaln: conliol of tin* de\( loping .iinl tiMiig 
solutions, elc , IS pimided I In'i'e is .dso a liill\- 
ecpnpped deinonslr.ition looin, so tli.il (loctors ainl 
students can wati h the c-saiinnalioii ol < ases w ithoul 
hampning tiie work tins dennmstratiou loom is 
also pro\-ided with a slen.o niolotgi.ipli, an ingenious 
nisti ument w lin li antom.iln alb c.haiigc's lantern 
slides by a piess-biitton, so tli.it the iecinrer is m- 
depi'iidoiit ol a lank in oin ratoi The projioition 
of infiim.tr\’ jialienls lecpiiring \-im\' exainin.itinn 
Is one in li\e. so th.il luisuii's*- like and orch-rlv 
aii.ingements aie \eiv essenli.il 

At*the joint meeting I’rol Jac ob.ieiis of 'stoi kholiii,* 
I’lof W b Mragg .'nd Ihol A \' I hll. among oltiers, 
coiifribiilod* [lajicis, and the en(in:trisi‘ ot the Iwo 

s(M.ieti(*s in dc-parting fiom im'ciduil l)\ holding .i 

meeting in the pio\ iin.es im 1 w it h gi i at loi .il apjn ec la- 
tion and support 


University and Educational Intelligence. 

Ani.iiin i;n —Di \ \\ (libl) has been appointed 
to thc« new 1 \’foinnkd Kilgoin < h.iii ol geolog\ I his 
touiulalum is ch'nved 104111 .1 iK.sjin'sl under the will of 
the late Dr Alexandc-r K'llgour of South l.oiiston,, 
supplemented in Itie will ol liis son, thiongh u liose 
(leatli it has now become a\ailable In ac<oi'dain c* 
witli the terms of the trust deed, jmnoi and senior 
scholarshnis m natural scieiuc have also been insli- 
tilted. Prof Gibb, who has an intimate knowledge 
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of the geology ot the* north of Scotland, has been in 
chaige of the teaching of the subject •-mcc first 
as a member of the staff of the natural history depart¬ 
ment, and since i<)o8 .is head of an independent 
depaitment of geology. ^ d'ho le.u hmg of tin* subject 
in Aberdeen is assoi latcd with the names of James 
N'lcol and Allc-yiu Xicholson 

Prof li W Hobson has completed, during (Ik* 
[iresc'iit month, his second scmies ot (iitlord lectiiies 
on ■' 1 Ik* I loinam of X<itinal Sc ic'tice ' In this senes, 
w liu h com IikU s the toui'se. he h.is ii*\ lewc'd the whole 
lield of n.ttiUcd sc k'iicc. ami h.is clealt with its relation 
to geiiei.d ihoiiglit and lo llieiMU 'I'he lectures will 
appc.ir 111 book lorrn 

bivi Ki’oor — W'e nnclersland tli.it Prof 1"'. Carey 
IS to ic'tire.it the end ol the prc'scnt si‘s*,ion. Prof. 
C.iU‘\ is he.id of liu* de(\ii tnient of pine matliematics 
.it the rnixersiiv, .md w.is one ol the ongmal 
piofc'ssors on the Inst stall of the t'lincisily ('oUege. 


I III Stiasboiirg I ol rc spiuident of the J tines states 
III.it llic* diploiii.i ol dcu.loi hoiii'ri\ catisa ol the 
I niMisilv ot Slr.isboiirg has bc'cn (onfein*d u|)on 
Sii j.mi'*s j''i,i/ei. .mtlioi of " The Golden Pongli 

.\( ( okinsc. to the* Pai is c 01 lespondeiit ol the* 7 '//ncw, 
the (Icgice ol doi.l<)i Jioniii i\ ((Ut'.n ot the I 'm\ ersit v of 
Pans has Icecii conlened on tin* tidlowmg Plot 
I’.or'lel, prcdcssoi of b.ic Ica'iologv in the I inveisitv ol 
Dnissels . I’rol M 1 aigc'on, jirotc'-.soi of geoingv 111 the 
I in\ei''it\ ot l..ms,inn(‘, and Plot \ Mn helsoii, 
piotc's^oi ol ph\sns III llie Cimeisit)' of CJiu.tgo 

lb' the '\ill (d '■^11 Willi.im Ste\c*iisou Mc*\ei, High 
( onnnissioiic r lor 1 ndt.i .md lormei !v t Inef Sei letai e 
to the (.o\ i‘i nineiil ol M, id IMS, w lio (lied oil ()t. toiler oi 
last, sums ot jooo/ ca< li ai<* [le'pic allu'd to ('m\ ersity 
('ollege, London, "lot (lie eiu oin.igcinenl ol pio- 
lic.K'in V 111 iMMopc.in history .ind in (lu* liistor\ and 
gi'ogi.iphc ol linlia," .md to the I ni\« isity ol M.idias 

foi promoting the sindv ol histniv .m<l <*(onomKs " 

A L oN'i I K I- N( 1 : on till* le.iclinig ot sc lem.c* in schools 
.ind c ollcgcs, w hn II ow (.<1 ils iinli.tl ion to Miss W'lniltcd 
Sinitli, piesidint ol the* \ssoc 1 ition of I nneisiiv 
Women le.u hers, .md its org.iiiisation to Hu* joiiit 
eltoi Is of the \ss<K 1 , 1 1 ion of Sc icnce 1 e,u.hei s aiicl tin,- 
\ 1 \\ 'I', W.IS lu'lcl on Saliird.n, Novemlic*]' 2 ^, at 
I iii\'*isil\' ( oltegc During the moi'ning session, 
Willi Miss Sniilh m 1 In- t h.iir, the' noie genei.d .ispec ts 
of s(,K*nce tc'.iching and llu* rel,iliiinslii|) betweiii tin* 
wtii k in I he sc hocil .md in the mn\ ei si(\ wen, disc iissecl. 

In tlie ccpenmg.p.ip'r Sii W'llli.mi liiden de.dt with 
s( K-in Ill the school ,ind i.iisc-d a ple.t fen work ot 
wider .md lc‘ss speei.ilisecl l\])c, with a pi,we tor tlie 
liisloiv of the growth ol knowledge His peisoiial 
iciimitsc eiiccs added miieli to (he interest ot tlie p.ijier 
Sii Willi.un l*.i\hss ai,-(l Prof J Iv Paitiiiglon both 
expiessed tlu'iilsekcs m lie.n ly’slljipol I of wiclei i.nigc* 
111 llie schi'in V work' Hie hist spe.ikei, from llu* jioiiil 
of view ot iniueisily wenk, c onsidc-rc-ci th.il the moic 
spec, i.ilis.ilion w ,is |)iisiied in the sc hool, tin* woisc the 
lesull lat(‘i I lie ( ondemn.ilion ot spec i.ihs.il ion w as 
c ontmiic*d 111 the p.ijn rs ol both Miss I liomus ;i!id ol 
Miss iiriimnioiid The tjist spcakei dealt with tlie 
piepai.ilioii of llie student lor the wcuk of le.u-lnng 
sc u'lice <md dcploied tlie Lendeiiey to spc'c lalise too 
e.irly .it the imiveisity, she* consideted the con¬ 
ditions of the Jiuinh.im scales enluinccd tins 'Hie 
afternoon session included a {i.iper ujkju the teaching 
of biology by Mr. A. (i Tanslt*y, ami papers upon 
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sthfiiu's ol work m physics and nature sltidy by 
Leeh and Mr. J.aKcr respectively The dntv of the 
school to inslnict future eiluens regardnifi tlie 
fiiiKlions of their own iiodies was raise*! by sev<Mal 
speakers Dmin^t the (la'y Itiron^h the kindness ol 
tlie college authorities, thcic was an oppoitunilx to 
visit tlie l.dioi.itones. whuli was giealK ap])ii’<-i.Ued 
b> the nieinber'i of the welt-altended tonleieiue 

Tin-. Chenuher /cilinta i){ Septeuibi-r 'S p!d)hshei ! 
particulars as to the nuinln'r ol .sIimK-iHs 111 treimau 1 
uni\ersities Tlie lolal mnnbci' had iiu leased Iriaii [ 
.|0,ooo to bo.ouo at lh(' outlueak ul war \l the end 
ot the war the nunibci was <k>,uoo, and 111 the suinniei 
ot i<) 2 i it was 87,1 |7 At pr<-seii1 it is S.>,(>(i8 'Ihe 
T(h hinsilien 1 loelischulen hail ij,ooo students belore 
the war, in I'Uo tiiey had 2’,070, and kist wnibr 
25,Tlie diMsion into laeulties li.is undeigoue 
changes, tlie warnings ol o\er(rowdmg in si>nii' 
iauillics liave Ii.ul suine eltcct bid the slieain 'il 
.superlluous students has in.miiy been di\eiled into 
other latullles, which aie .dso now hopelcssK o\ei- 
erowded ^I'iie following coinpaiison is given with 
prc-wai conditions . 


/■ru ully 

n)i 1 


]''vang.-li..,d '1 lieol.>gy 

Id?" 

-.'U 1 

C.dli.'lu' Tlic'otogv 

2,050 

i, 7 'M 

J.egal 'sc.iein e 

I>,,s |.) 

10,.s 11 

Medicine 

10,0 |.S 

1 S, 1 M) 

1>( ntisliv 

.) 7 o 

'i.i'-; 

Pliilosuph\ .Old I'lulologv . 

• ‘l.l-"' 

12.Sit 

M.itlieiinilics .uid X.it iii.il S< u ncI's . n, 1 t- 

0 ,- 5 , 

J'li.inn.i. V 

1, M"» 

1,111 

N.idonal Iwon.uiiv 


1 

I'orcsti V 


|IJC) 

'J'iie following retci to teLlmic.il studc'ids 


I'lU llllV 

l.)l 1 

I. 02 

Am hitn (me 


i.Si r 

( oustnic ti.iii.d l•.llgln('(‘I|llg 

7'>7 

t, til 

Medi.uii. ,il l-.ngm. cuiig 

ni eS 

•s, gai 

Ida. Irol'-chiu. s 

. i.t-’Z 

),i-’<» 

iM.itlu ui.itii s .uid N'.diii.il S. 

eu.(s 1.511 

t, / t 5 

Mining .uid Ml l.illiiigv 

57.) 


Nav.il l'■|lguH•t 1 iiig 

-ill 

t'M 

(iener.il 

I'M 

M-'^t 

U is tmthei sl.ited th.d 

tin- piLsciil da\ 

student 


I'ocs ni>t tend to the s.nne e\t< nl as beloie the war 
sindy in the large cities 


ol any valiu' c.ui he done, hid we iirc <issimsl ili.il 
not inerelv is .1 lespcil.dile si.ind.ird» ol iiistimtioii 
maiiUained but \aluablc i<-search work has Ixeii 
done. .Vn .ijiiH-al 1)\’ Ihe I nneisdics (oinmittee ot 
IIh‘ Inipeii.il Wai K<“liel I'und issiud m Seplcinhei 
last JiKd with an iiuiiudiate and geiieioiis lesjioiise, 
lint mncii iiiou- is needi d lugeiith iiioiiev, gills in 
kin<! ol looil, clothing, and liolliing luateiid, books, 
scientilu joiMiials, and iabmatoiv «'i|uij'ineid ImiII 
[>.ii lu ulais i.an bi obi.imed lioni Miss IredaU-, 
Oigalllstug .Setielaiv ot the (oimiutlei', r.eiicial 
Jniikiings, \ldw\ili, I oiidoii, to whom cli<‘<|ii('s 
made ]ia\al)le to llu' lloii (<(d Haimg should .dso 
be Slid, ■ • 

I Ml. ( omicd of till l.e.igiu ol X.tiions li.is .tppiowd 
and [uililislied a lepoil 011 ' llu* londitioii ot m 
l('ll<“(Uial life 111 \uslii.i," spi , i.dU juepdied b\ I’loj 
de l\e\nold, ol the I ni\eisM\ o| Meiile, during the 
moidli ot August II desinbis .1 slniggle tor (‘.\.isl- 
eiice V .in leil oil iiu III iimsl.iiu ( s ol nil le.ismg di(|)c(ilt\’ 
which threaten to oveiwhelm loinpliteh .\iistn.iiis 
who .ire deiiendiml tor tin 11 means ol livelihood on 
. inteilei tii.d woilc " i lie wiidii ol i<)_>2-l<)2} will 

without ,1 doubt be de(isi\i‘" | he rm\<“isii\ of 

\ i< un.i is .it piis^nt s.ivid fiom li.iviiig to dose its 
(loots b\ .1 ixiveinnieiil siibsulv ol 1000 million 
( low IIS (the lull* ha slug pow ei ol w liu h is .dioul oiie- 
tweidielh pail ot tlie siili->id\ i| \\,|^ teicivmg bcloie 
tilt' wail, bid .ill pia< In .d s* 11 id ilu woi k h,is bi'< oino 
imi)0'sible owing to I.H k ol hiiuls toi the puiih.isi' 
ol esseiili.d le<iuisd< s Ihe I ' ni \ I'l s| t les ol (im/ mid 
Innsbiiuk .ind riihei iiisi it ul ion-, ol liigliei edm.dioii 
,ire in ,1 simil.ii 01 uoise plight liiiisbiiuk loinierlv 
.dti.utid maiiv fou ign sitidi ills, Imi List vear none 
I I \( i-pL \us( 1 i.iiis ,dl<jii|( il, .iml I Ik'M Is l.dk of ( losing, 
d not tlie wlioli iimvirsdv, .it least (he st hooi ot 
iiu-du ini' \t.id<mics .iiul siienlilu soiietu's con- 
tmiU' to meet but .lie ilil.dile to publish lepoits except 
wlieii, .Is o( (.isiuu.dl\ happens, ,i loteign p.itioii pio- 
V id*-'. Iilllds t<ii IhepiiMKise llieiilouthlv s.d.iivol 
.1 Iiniv clsil \ plot* ssdi I* on ail a V el ,ige .diold eiuuigll 
to liv e oil lol I w I nt \ d.u .mil lie m.iv I('( eiv e Sliideids’ 
le(‘s up to .1 sixlh ol Ills s,il,M\ I ei lutes go on in 
\kun.i llj) (o lo PM Ip eii.ible stiuh Ids to cam 
moiiev bv manual wmk (tiu <uil\ kind tli.d is well 
|)<Md) diilliig til* d.iv In the * in miist.uues it is 
siirpiisuig that 1,1 sf \( .u the I'liueisilv ol V’icnna still 
i had iie.n iv 10,000 students 


I 111 111 till' niiiv ersit les ot Kussi.i to da\ is de¬ 
scribed b) ll.iioki (iibsoii, (’1ml \dimmsti,it<ir, ! 
luti'ni.dioii.il I iiiviisd)- Kchel in Kiissi.i, in .1 biii'l j 
note (imilaled loi the piiijiose ol obi.lining Imilier 
hi'lp lor tlu'ii piolessois and U.uIhis W’lnle* 
CotuldioMs in Moscow and re(r<igi.iTl .iie said to have 
improved ni.itei lall}’ duiiiig flu; [mM \e.ir, lhe\ ,iie 
sliil deploiabie in tlii' piovimes I’kjIcssois .iiid 
teaclu'is li.ive Im eii leieiving Itom lli<‘ (.ovtinmeid 
fo( 9 d {)a<'ke(s (.u.ideinual bid d is doiibilul 

whether this sn])i)h',#m.id(‘iiu*de .ind iiiegiil.ti dining 
the Slimmer, wall not ,iltog< tlu'i (biimg llu 

wintcT In addilnai tliev ic-teive, luit not i< giil.n ly, 
pnv on ,1 s, ale siiKuieid (■> piovidi' lood (millet 
giiiel with siinllowei oil, soup m.ide tnuu sill lish, 
and pot.does liu-d m oil) tor .ibotd one w(.k pi'i 
inonlh \11 clothing tliev could possibl\ do wdlioid 
during the siimmei is s,»id to li.ive been sold \s 
for lunisiiig. d is seldom tli.it a ])iolc‘ssor's laniily* 
Inis more than 1 wo rooms to live' in .ind \ ciy iK'iinently 
they liavo only one, while in .some miiversilies the 
professors Jive in their lec lure-iooms 01 labor.itoric's. 
It IS astonishing ^hal under sucli conditions work 
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In ''llome j'.<onoiuiis m Kiii.il Siliool.s" and 
‘ Modem iopiipmeiU for One le.ulier Schools” 
(lloiiu' I'.iononiKs (iKiilai it and Kin.ii Sdiool 
le.illet >022, o! the luiii.iu ol I'aimatlon, W.isli- 
mgloii) .1 promim-id pl.u e is gimii to (he jn»)\isioii 
ol hot liiiuli for the jiiipils II Icis been loniiri Unit 
III Sil* tl silionis (he most s,iti'.|,i. toi^ method of 
iiiij).utmg .1 kiiowle<lg(' of tinjd' and household 
s.iud.iliou and iiuiili.ding light he.ilth liabds is in 
i->nne\ion with the pn p.ii.itioii and st'rvue b) gioiijrs 
ol ( luldicii ot a hot liiiK II loi the wliok' silm^i U 
IS (|,imie<l th.d the linie t.iki'ii tnuii tin legular 
SI hi" I woik is not iiioie III.Ill ten iimiides d.iil\, and 
lh.it tin- beuefu i.d pliv-ual <lli(|s of (he hoi food 
dsell, and the iiioi.d cite, t ol the ( n-operati\e six j.d 
.uti\ii*v involved, h.ive be. 11 vciv myiked It is 
H'cCi^nmemli'.l th.d tin'iiisiiui iiiui m home'e.i)nomi( s 
should lu' u kited to th.‘ g^'ogi.iphv, .intlinieln , and 
pinsiolog) lessons III ■■ K.'orgam/ation ol llcnne 
I'ccmoniics 111 Seiondaiv S( hools ” (Hulletin 5, 1*^22) 
it IS slated tlnd Ihe most s.disfa. toi\ and ecoiioiiiK al 
man.igenic'iit of the school lunch in .mv sdmol, laige 
or small, is all.uned by placing d iiiidc'i the direction 
of the head ot the liome economics dep.irtment 
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Calendar of Industrial Pioneers. 

December 3, 1863. John Watkins Brett died.—A 
|)i()m<: (tl MibiTiaiiiio Ic-Ic^rapliy, Rrotl ohtriiiu'd 
ptimi'.sion m iHjy li<im Ixiin^ PJuhppe to est.ihlish 
(iiiincMoii b\ t.ihk- l>cl\vcfii ICnKi«ni(l .iiui l-'iciiicc, a 
projctt vsliitii u.is lii-bl carn<‘<l out in 1H50 

December 4, 1804. Philippe Le Bon died. In 
Fiance, Le Lon k ^Mnkd as the invcntoi ol li^lilmg 
l)y {.'.is L.ciiK^.ilcd toi IIr- (iovcniiiicnl s(i\i((‘, in 
1704 'ne became .l jirofissoi m ilic i'j.ok- dcs Louts 
et ('liauss6es 'riiiec ycais Jatei Ik was able to li^lit 
Ills house at Ik uchii) i>v tlie tli'.lilb (ion ft! wood, .iiid 
in 17*)') lie w.is {pointed a patcnl On l»L(einbei 4, 
iSoj, he w.is found in llw ( liani]»-,dJ\sees inm<lere<i 
i)V an unknown h.md 

December 6, 1777. Johann Andreas Cramer died. 
UeK.irded as tlie {.jn.ittsl .iss.iyr of Ins lime, ( r.iinei 
was born in Onedlinbiii l,' m 1710, taiii'Iit .iss<i\ in;' in 
Leaden .■iiid London, and aftt-ru.iuls w.is conm illor 
oi mines ;ind inelallur{i\ -it Llankenbni{( lbs 
" l>(Kimasi,i ” was pubiislied m .tnd his 

" l•'lementa \i lis I )<.( miastk a- ” 111 lypj 

December 6, 1892. Werner von Siemens died. - 
1 he eldest of ilie f.iiiious Siemens biotliers, Wenu'r 
Siemens was born at I.eiilhe. II.move!, on December 
i i.Si(>, .111(1 m i.S^S became an .iitillery fillicer 
Dlstlll.^onsll<•d for liis stKiitilio .iftainmeids. with 
Jolin Creor'' fl.dsko (iSij- 1 S(>o) lie founded m iS-iy 
the Inm ol Siemens .md H.dske .it Herlin, .and the 
lollowin},' ve.ir with lhml\ laid the iijst telej'r.iph 
line m Cierniany He ni.ule many disco\<'i'i('s m 
electnuf), in i.Si.i) {,;.i\c hail a million m.iiks lor the 
loundin" of .111 Impel lai Instilnle f»l Tet hiKdo^y .md 
l'li_\ sics. ,ind in I .S.SS w.is ennob .''(1 

December 7, 1880. Henry R Worthington died. 
The origin.il iiuenlor ol tlie dirett-actmg ste.im 
pump, of which man_\ llioiis.mdsot v.inons t_\ pes aie 
inannt.icluK d .mnu.dlv, Woi'tlnngloii lofik out Jus 
hrsl patent in iS 11, .md m founded the Woi thmg- 
lon 11 ) dr.udn Wmksol New \ ork, wliieh bei'aint* the 
le.ading cst.ibhshuieiit foi tlie coiislruetion of sle.mi- 
piimping iii.u imiei m tin' Lniled Slates 

December 7, 1894. Ferdinand Viscomte de Lesseps 
died. -'I'lie oiigmaloi .md consluulor of tlic' Sue/ 
(‘.mal. one ol the gieat eiigiiieeniig woiks of last 
centuiy, cle Icsscps was bom at \eisaiiles m 1S05, 
and at the age of twa ritv imned (he h'rench diplomatu 
seiMte \mong ollu'r pLuis he sc rxaal .it ( .nro 
<ind Alexaiidii.i <>btanmig a eoin ession from S.iid 
I’.ish.iin 18^ he* sf.11 led flu'(<m,il in 1.S58, .ivossel 
ol 80 toils passed lioin the Mi ditm i.iinam to (lie Led 
Se.i in 1807, and on Nowmliei 17, i8o<i, the (.in.al 
W.IS lonually opeiie(i .\ i<)loss.il statue of de ' 
lesseps st.nnls .it Loit S.tid I )e f.csscps also 
Kmiu'liccl the si luane tor tlu' L.m.ima Can.d, .md 
when .in old m.m ot I'lghly - eigiit was with (lie 
othei direi lors IouikI gui!l\' ol misiii.m.igeiiienl ,md 
senlcmial to .1 (lamol nnpiisoinm n(, whieli, liowev er, 

w.is not enloiecd 

December 8 . 1870 . Thomas Brassey died. —\t a 
period W'hc n r.ulw.i\ s wi re In st < onmig into evleusu (, 
Use, Lr.issiw willi\aiious piitiuis i.niied mp some 
hundicds ol impoi(<ml C'uli.iils unhiding i',iilwa\s 

in j.uglaiur, J'lanie, -ll.iK’, Can.ida, \nsf(aha. 

.\rgciitim-, .md India ^ 

December 9, 1814. Joseph Bramah died K'nown , 
for Ins mvcntiou of a safct\ lock, a beer (“ngine, the 
hydr.uihc jiress, .md ,1 in.tchine lor miii'benng .md 
dating b.inkiioles, JJr.im.iti was a n.itive of Vork- 
•slnre, but for m.in\ ye.irs was one of the leading 
mechanicians in London. E. C. S. 
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Societies and Academies. 

I.ONDON. 

Linnean Society, November 2.—Dr. A. Smith 
Woodward, president, iin the chair.— A. B. Rendle : 
Iwirly spccinn'iis of tlie dahlia and ehry.snnthcmum 
from tlie Banksi.in Hcrb.inum.—j S Huxley: The 
courtship of birds—B Davdon Jackson: The use 
of lh(‘ n.imc hbistera or Korsteria. lioth names were 
used l)\- l.innc on ,i sheet m Ins herbarium with Ins 
note i-o-itei'd v(igiuali<; on a sheet which lormiTly 
h.id a grass-hko plant glued upon it and therefore 
W.IS w'ldely si'parafcd liom the Stt’lidiaceons genus 
wlucli at the present day hears the name F'orstera. 

Aristotelian Society, Novemlier () —Prof A N. 
\yiiileluMd, president, in the chair A N. Whitehead : 
I'nilormity .md contingency (prcsidenti.d address) 
Our aw.ireness of Nalute consists of the proirction of 
sciise-objccls into a spalio-lempor.il continuum cither 
witliin 01 without oui bodies But “ projection ” 
implies a sensoriuni winch is the origin ot piojection 
J his sdisoiinin is withm our bodies, .md each sensc- 
obicrl c.nn be dcsciibed <ts lixatcd in any region of 
space-time only by reference to a jiarticular simub 
faneons location of a bodily sensonuin The process 
ol inojc'i tion consists in mir aw'aicness of an iiiediK ible 
man\-termed iclation betwi'cn the siuise-objecl m 
(jueslion, file bodily sensorimn, and tiu' sp.'icc-limc 
continuum, and it also leipiires oui awareness of 
that (oiitmuum .is str.itilicd into l.iyeis of simul- 
tanedy, tlu' tcmpoial thickness of whitii depends on 
tJic spociotis Jiresrnt If Ihis .uioimt of Natuie lie 
<i((ei)ted, llien sjiaic-timc must be umfoim, tor any 
j)nrt of it settles the sihimic' of icl.itioiis fot the whole* 
iirespetiue ol tlie ji.irtunl.ir mode in which .my 
othci part of it, 111 tlie futuie or the jinst or ciscw'here 
in space, may e.xhitnt the mgicssion of sense-olijccts 

I ordingl), the srliemc ot lelalioiis must be e.\- 
hibiti'd witli ,1 s)stein.itie umfoimity We have here 
the jinnuity gioiind of uiiiformil\ in N.iture 

Mineralogical Society, November 7 (.inniversaiy 
meeting) - Dr A lintchmson, jncsideiit, m the 
ch.iir \\' A Richardson Tlii* trecpieney-distnbii- 
fion of igneous ro< ks m relation to [letrcigenn theories. 
TJie distiibution ot igneous locks shows ;i scjwiation 
into two piim.iry 1>pe^, jiroli.ablv < oricspoiidmg to 
two pninaiy eaith shells, which Ji.uc originated 
under early jd.inel.iiv condilums All oilier rocks 
.lie normally disUibuled about the I wo juim.iiics, 
and tlie proli.ihle c.msc of suih a distribution is 
fr.ic tionaJ c 1 ysfallisation Tlie treijueney-distribu- 
tion hkelv to lesiilt Irom ddfeicnt petrogi nic ]>incessc\s 
is eviniincd ;ind discussed- Miss I h Knaggs 
'J'he < ormexion bet w'eeii < rj stal stiuctiire and clicmie.il 
constitution ol c'atilxm compoimds In cciiain simple 
subslilution jirodncis ol metlianc, Hie iivstal sym- 
meti) m.iy be predicted Irom tlie known'conligiiia- 
tion of tlie i iK'iniea! molecule Tlie syinnictrv cd a 
molecule ol file tv|)e CX^ is that of a regular ti'tr.i- 
liedroti, X In-ing either«.i umv.deiit .itoin or a groui> 
of atoms, which does not ‘destroy tlie tugon.il 
syninietry about the boi'ids from the centi.il caibon 
atom t'oinjioiinds of Has type <:i)s(alli,se in the 
cubic s\steni ('onijioiinds in which X is a moie 
complex gioiip, but siillicicnllv symmolnc.d to 111am- 
l.nii (ulragon.il symineliy, cryst.dhsc m tile tetra¬ 
gonal system, most freij^iiciitly in the liololiodral 
class, in which c.ise the crystal is considered to be 
built iij) of cells each containing eigJil molecules. 
iMolec ules of tlic type CX,Y have one axis ol trigonal 
symmetry, and tins symmetry is preserved in the 
ciystal, (*.\cept when X is hydrogen. Tlic ortlio- 
ihombic symmetry of molecules* of the type CXjY, 
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IS niamtiiincd in the crystal—Dr G T Prior Tiic 
iiiotoonc iron of ^vaiei* Kloof, (’ape Piomikh', .uul 
the meteoric stone of Leouwfontem, Pretoria, South 
Africa 'I'hc metcone iron, of wliicli a mass ol 02 
k”ni was found at Kaiec^ Kloof, is a (o.um' octa- 
hediite eoiitainin;' 8 j; per emit nickel . the l.eeiiw- 
fontC'in iiieti'oru stone ol 4O0 ;j;ni wlinh kll on 
JiiiK' 1, 101 2, is an intenncdi.ite i hondi ile 

Zoological Society, N'oxemliei 7- Piol I' W 
Ma« Pride, \ire-inesi(Iciit, in tile iliair (' S Elton 
'I'lie loloiirs oi walei-mites hi l> Poulton (0111- 
nu'iisali-jin aiuoiio (.lustauM \ii .niinint ol e\- 
piTiinents (ondin.ted at tli.' I ahmator^ ol ilu* 
Maiine Jiiologiial Vssoi lafion. PI\inoiiili, m i.Sijo, 
showing tomniensalisin ina\ be liemMn lal to ( 1 iist.u cm 
'• (I M Vevers Ncin.itode pai.isitf's ol in.iiiini.ils 
from tlie Zoolognal SoiieU' \\ | Kaye New 

spei i(“s ot riinida*! mollis ( h' Sonntag < )n tin 

mvology and tias^irK.ilion ol tlu woinb.tl. koal.i, 
and pli.ilaiigiTs - I' (. Boiileiiger I >e'-i. npi loii ol 
a new li/ard ol the giaiiis Clialtides, (lom tli<“ (rambia, 
In ing in the Soi let vN (.ai dein 

Geological Society, Xewoinbei s - Prol \ ( 

Si'ward, ])tesident, in lli<- thair K l) Oldham 
'Iho e.irtlnpiakc ol \ngii^l 7. i.So> in N’oillu'iii 
Il.i i\ I Ills eai lln|ii<i ke, alt hough now hen' nnn e lliaii 
a lecble shoe 1\, was lelt o\ (. 1 an a tea 11 le. ism mg .1 bout 
1 (h) imli.s au'os>, and (lAcimg some 15,000 to jo.ooo 
sipian miles m l.ombaid\' and I iiseain llieie is 
no iiidHalioii o| a <'enlia] area ol gr<'at(.'t intensU\ . 
rc[*oits mdualing an inlensit) ol l\ ' (Mmtalli s^ale) 
an' statleri'd o\er the whole aiea, -tiid lepoiN ol 
sounds .ind ol uoliM'alik vi'rln it movement aie 
similai ly dnt 11 bated 'I he nal ni e ol the ilislm bam e 
was akin lo that in tin' oiilei pails ol IIk' seismu 
aiea ot gnat cai (li'piake-' 'I'lu' ih-ptii of 1 he iilliinale 
oiigiii ot the caitinpialo' must have tx'eii ol tln' older 
ol 100 mill's or nioie K l» Oldham I he Pamir 
oaiDiipiaki' on h'cbiiian 18. mri 1 Ins eai I Inpia hi' 
was lell over .111 ,ina o) about 250 miles in »liamelei , 
the legion imliidid by liu' \’!ll ]< I' isosijsi 

imasiind about p) mill's at loss <)\er the gn.ikr 
part ot tills aK<i desliiKliou was e\(ienu', .ind the 
liillsides wrie si'amed with landslips Mk-i-.I hk ks 
weie leeoided, piovidiiig Inithei evidenee lhal Ihe 
earlinpiake had its on,gin at a eoiisnkiable depth 
below tlio snitaco Ttie gieat kuidslip. thon.gh 

'1'leiimiu'd by, .mil nol deli'nmnmg llie e.iulnpiake. 
as h.is been Ihonghl m 1 he j'asl ma\ ha v e inihu'iu i d 
the dlslanl seismograms b\ selling u]) surtai i' wavts 
wimli, siipc 1 imposed on (hose diieillv din (o Ihe 
('artli(]iMke, m.iv acvoiint loi the imiisiial si/c ol the 
long (or siiilne-',* waves, as <oiiipared with tin' 
preiiminarv tieniois - I-' Dixey I lu'geologv ol Sn-iia 
Leone \boiil halt ot t In- 1 'lolei toia te ol bn 1 ia I .eoiii* , 
Is eomposed ot pof.ish-lx'aiing giaiiitos .ind giamk'- 
gneissis, while the lein.lining lU.e, .Iie oniipled 
eipi.illv be oldei si hisls .iinl giwissi s and tin- .nn n nt 
•jcdiiiu iil.iry Kokell Uivei Senes Ihe older si hisi-, 
ami gneisM's. im liniin:’ .1 ih.mnxktln serie-i snml.tr 
to th.it ot the l\or\' (o.isl, lepresi'iil .1 eomplev ot 
highb mel.mior])hosVd sedimi tilai <md igiuom. 
rocks 'Ihe Kokell ICivii Si 1 n s Ins ,i lowi r lon- 
gli.inn.iatK division lli.it lests mu onlm mablv upon 
the eryst.dlinc nx ks 'Ihe nx ks ol ihe si lies ,ii<- 
iisiialh )iiin.li distmbed, ami show ev < 1 giadalnni 
Irom sliglil di lonii.itioii lo mleiise dvn.imn mela- 
inoiphisni 'I lie soiithei n,ni.irgm ot the gieal senes 
ot hori/ontal sandstones ol h’lem li (biiin.i loniis, , 
near llie Viigio-L'ieiieh boundary id the Piok'i loiati', 
the S.iioiu.i Scaip, .iml thus the toniiatioii vvilhm the 
Piotcclorate be.iis the ii.tmi' Saionui Sc.iii> Senes 
It rests .ilikc w'lth striking uacon(oimi1\ upon the 
Kokell River SeriesVnd the ciyslalhne rocks. 
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Association of Economic Biologists. Novembei 10 
- 1 '. S Russell I'hewoikol ilie hniieiies I .iboi.t 
ton at l.owesiolt Ihe mam lask ol the p.isl two 
vc.iis ot (In laboi.iloiv and lesi'anh shij) 
l>lit;/i h.is bei'ii lln- woiking onl ol the hlehistoiv 
.111(1 lo'xl '-ipiiilv cl Mii.iin <-cciM,mu lishes In- 
\('stig.it|nll^ (,ii |i!,iiie 111 tlu' b<.i h.ive shown 

ill'll lh(i) aie itinie pl.mc than Ixtoie .iinl Itnv 
Wc'ie niaikidlv laigei .iml oldn lli.in lln' pie-w,ii 
pl.in e in MtimMcii with I'd ,iinl heiimg m- 
V1 ^ligalioiis .1 <pi.iniil,iii\.- iiuK .,1 ilie boKoin 

lamia, c.innd ciii b\ IVIcimus iiielhod on .in 

•lO'a "I tin Doggei 'Imwed Ih.il the lood 

suppb w.ts \( I \ Y''*'li'' l.iige pililn-s ot Mih/ki 
(s/'/inA/) '■'ihli nil, .i!,i. whnh is .1 pl.ini- tood, weri' 
loiiml Ihe lami.i biloilgid giliei.iliv to (he \ elUls 
iiaminmitv, wilh .t tuni. m \ lo deep \ eiiiis In¬ 
vest ig.itions ol the i.iitv sl,i';(s ol ihe helling U'd lo 
se.inhing loi sp.iwmng aie.i- I s. hil pointeis li.ive 
belli Ihe lali Ill's d sp,i w n-gm gi d liadchxks lamhd 
on (111 i',.isl ( cas| i an.il .iml post l,ii\a! loinis 
were si,iind ( hlellv b\ iisiiu- lie I'eleisen \oimg 

ll'■h (mwI I hue Is .1 '.p.iwiiiie; '■louiul ok llu' 

I im ohishiie i o.esl, imi I'l In 1 . di 1 lie Nm 1 hnnibei land 
‘oak, on the \\ etigi ot tlu I'nggri. and in the 
Soiiilnin Lighi, i li \( .m i.iiK s(,igo \onng 
h'lililg <om<nlMl( III iiishcii ualeis ,iml go m 
sill >, I is, w Im II ( ntiiplii .it< s . piatil |t dice m \ esl ig.i I lolls 
Ihe l.iilim of l.isi viais luniii'j lishen on the L 
' o.ist III I'ligland Is ilni'iglil lo lx lelalc’d lo an 
.ibmnm.il iiilinx ol Vilmiin wiiii mio Ihe X Sea 
< om oimt.iiil l \ , 1 li.iiiges IK 1 nn 1 d m leiipier.il 111 e, 

salim1\', .iml plaiilslon laiin.i \<i\ \oung lunmg, 

( V ( It be lore I In V oll^ '.ai 1-. .tb .ni I n d, |nelei Pscmlo- 
lalaiuis ,is lond , a l.ilet st i;,'i laKis leiiioia, and 
billing ol wlntib.nl size lake IbitvlimoM S h 
H.iriner '1 lit' pii si hi * poal ion <il Ilie wh.ilnig in- 

diisti \ 

Linnean Society, .Xoviinbii in Di' .\ Smith 

W’oodw.ild, pic'siileiil, 111 Ihe 1 liali \ | Wilmott 

Oiihis Inhjoiiii, I 1)111 (iflaisli on Ills] tiom Ihe isi.tml 
o| Olaml, Swt'tlin. obtained liuin the slalioit m 
wJiii h II w.is loiiiid b\ I iiina us in 1711 () Itilijoliii, 

' I , I 7s b 'i gem'i.d name loi iiiaish onliids, bnl 

111 1755 this name was limfled willioiil v.iiu'tii's. .mil 
separated lioiii () nunniniti and (I sauiliHtina 
I he dmgMosis is gi’iieiak and 1 onus jioiil I niiia'iis’s 
.iitnle 111 \i I 1 ps.d I 7 p), wheie it .ipplns m.imlv 
to niispol u d kaved pi.nils I inn,c ns, utening to 

(t !<il>P>h<i in 1755, ‘s.ivs 1 li.it I hi' kavi's .ire shgiitK 
spiitlt'd This in.iv ii.lii to ihe dei.iv spots on the 
piaiil III In- luibannm, ot to (In hvl.md loiiiis wilh 
spoiled le.ives wliuli on nr while O /nt.'/rniiisfi/i 
and () iiuiciilald 01 (III logrllu'i' I \ Sprague 
. Iwiu-!ia\is ,iml oihei .ibnonnaliln s m llii' ni^iinion 
ash, I'I (I Mini'. \ichi'ir Spetiniiii weie shown witli 
l.isi 1,1 k'd sleins, bml-v ai 1 ll ion . n t es^m \ le.dlets, 
iciiilhieni leaik'ts, twin-l(,i\es ,imi ln|)lels, ,md htluT 
.ibiionn.ilities Iwimmig is [yobahlv i.nised by 

lupeiliopli\ ( omplete Ol paili.il suppression ol 

one hat ol a pan does not maessaiiK distmW Ihe 
oppo^iU -(U'( iissali pli\ llotaw 

Faiaday Society, Xuvembei 2n - Sii Roberl 
Kobiiljon, piesideiil, m llie iliaii -I M Lowry. 
Ini laliiok ( iilai loni'.atleii llie III I i ml iii^l loii ol ek'i- 
tioinc' loiimii.e l),tsed mi tlu liumv ot ucti*ts has 
made It nocess.ny i.i pcsin^iti. ,1 loiuhlion of inli.i- 
molei id.ir ionisation m .t l.ii g< nmnhi r ol 1 om pounds 
when' the ihaiges 011 Ihe niuiei aie not b.ilaiiced b\ 
the enveloping elections bt.ii)ilit\' m o\y-.icids 
depends on the [ucsoive ol a positive eh.irgc on the 
cciitiid .itoiu ot tlu 1011 '! Ills .ilso iiuie.ists the 

blrcugth ot the .u id \ m.iMimim ol st.ibilily .ind 
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of strength is teached in acids containing four atoms 
of oxygen nni^jd the central atom of the ion —J. 
Smith ; On the viscosity and molecular dimensions 
of hydrogen selenidc Attention has recently been 
(Incited to the relations whicli exist between the 
tiiolccular dmicnsions of those gaseous hydrides which 
h.uc the sanu; molecular number Jn the senes 
krvplon. hydrogen bromide, hydrogen selenide, and 
.irsine there were no data hir hydrogen sclonide. 

1 wo factors arc iicc cssary lor tin* piojicr csliin.ifioii 
ot dimensions ^ol a gasc'oiis moIc(.ulc. ii.imcly. the 
(oclliclciit of viscosity, and its rale ot \'au.i1ion \Mth 
tcin])cr.itiii(‘. 'J‘Iie \is(aisitv of h\drogcn sclcnuJc at 
ahnospJieric tcmpciatnrc has Ixcii nic.isnrcd, but 
the almost comph'tc dcconiposilion ol the gas at 
steam temperatuic lias ])ie\cnte(l .iny Inislwoilhy 
expenmcntal detcrnimation ot the leni]>eialnro vaiia- 
turn being made 'I'lie iinmerucil icMilts ol)(aincd 
lontirm the siipjJosKioii liiat llie gaseon^ inoKcnies 
MJir, HjSe, ,ind Asll^ lia\e <i <enfial .itom windi 
reseinbles an atom ol kiypton, ,ni(i tli.d llie incrcsise 
in A in iiassing along llie sciies is to I)c attiibnted to 
the liydrogcn inicici ccliieli lia\e become allaclircl to 
the central atom As the lijdrogcii .iloins m tiu' 
molecule mnhi|)ly, the dislame ot cadi h\’cliogen 
midcus from tlie cenlie o) the molts iiie mcicascs 
more and more laimlly - W Atkins The 

hydrogen concentration ol naluiMl waleis and some 
etching reagents m relation lo action ol metals 
riic results obtained arc snmm.inscd as follows 
Natiir.il watcis are usually Ix-twccn />llo and /’lib 
unless when rendered more and l)\ oxidation of 
suipbur Irom pyrites or by melallu salts Itog pools 
may be as acid as /’ll^ PJiolosynlliesis nicieases 
the /’ll value. Ferrous salts in sohitnjn betome mon* 
acid on standing, with pret ijntation of fciiic hydr<i\ide. 
The latter is complciel\ ]»rcfi]htatc(i hetoie ferrous 
liyclioxide, as the solnlion is made ^irogicssivtdy 
more alkaline ICvcn .it pUj i the pieiipilation (if 
Ic^rnms hydroxide is incompltde Hence .1 trace of 
acid suffices to attack iron, and the hydnixide 
piodnccd through hydroljsis is oxidised .iiid pre¬ 
cipitated The hydiolysis e(|nilibniim is tlicicdn 
upset and acid is icgcncratcd Huiler mixliircs .incl 
acids of relatively low hydiogcn ion (oncciitration 
might be used as cUdiing ,d;cnls. 

C'AMHlUnCL * 

Philosophical Society, October 30 I’rof A. (.' 
Seward, prc.sident, in the chan —if Hartridge and 
F. J W. Roughton : IVterminatKms of tlic xckxily 
with which carbon monoxide disphiccs oxygen from 
its combination witli the blood pigment h.emoglobm 
'I'he velocity of tlic reaction, which is considerable, 
was nvasured by utilising the fact tliat light disjilaccs 
the system from e([uilil)ruirn by reducing tlie amount 
of the carbon monoxide liamioglobin m a solution 
of haemoglobin containing ox\g('n and (.arlxin mon¬ 
oxide. The relationship between tlie amounts of the 
oxy- and carbon hionoxidc h.ernoglobm at any 
moment was determined by the reversion spectro¬ 
scope, which makes use of the fact that the wave¬ 
length of the a band ol the mixcil pigment vanes 
with tlic relative com cnlration of the pigments. 
Two methods of measuring the velocity ot ro.iction 
were employed (-n} The solution was cai^sed to 
flow ti^bulefitly from a glass tube exposed to Sight, 
down a second glass tub^ in the dark fn this tube 
the ecjuilibnnm returned toils “ dark ” position, and 
from tlic rate of flow measurements by tin; spectro¬ 
scope give the relative amounts of oxy- and carbon 
monoxide luEmoglobin at any moment (//) Tlie 
solution remained in one vessel, the cxpo.sure to 
light bijing suddenly cut off, and the time measured 
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with a chronometer for the relationship between the 
oxy- and carbon monoxide haemoglobin to reach a 
definite value as shown by the spectroscope. Velocity 
constants were calculated, assuming the reaction to 
be expressible by a 5iinp(e chemical eiiuation The 
temperature coefficients calculated from the results 
obtained at oilier tcmperatiirc.s agree closely, the 
mean value being 2-5 These results fit in with the 
view that the combinations of oxygen and carbon 
monoxide with h.cmoglobin arc of a simple chemical 
natuic —('. II Hardy and J K. Littlewood. Some 
problems ot lUopliantme approximation —J. Chadwick 
and C J.) Ellis A preliminary investigation of the 
inteiisil) (listiibution in the /^-ray spectra ol radium 
f)’and ('— 4.1 Q Darwin .\nd It H Fowler: Parti¬ 
tion functions lor temperature radiation and the 
niteinal encigy of a iTystalliiU' solid —J h Littlewood 
and hi A Milne On an inl(*gral eipiation.—K. V. 
Appleton; The aiilomatu sj,nclironisiilion ot triode 
oscillatois—I' 1 . Kapitza Mote on the curved 
tracks (A /^-paitu I(‘s - Ci T Walker. Meteorology 
and the non-llajiping flight ot tiopical birds —Major 
P V. MacMahon 'Iliealgelua of s)mmctnc functions. 

Dunr IN 

Royal Irish Academy, No\einbci 13 - -Prol. Sydney 
picsident, 111 tile ciiair S. Young A note 
on a/coliopu imxliircs. It is now jiossible lo jncdict, 
citlier with (.eitainly or with (.onsiderablc confidence, 
wliether an ali'oliol ol the methyl alcoliol seru's not 
yet m\esligaled '<in 01 i.innot form a binary mixture 
ot nimmuim bt:)ilmg-pomt witli hexane. Iien/ene, or 
toluene, or a ternary azeotropic mixture with one 
of lliesc hydrocaibolls and water 

IRAKIS 

Academy of Sciences, Mo\ ember 0 - M Albin 
Haller in the chair.—The president amiouiu'ed the 
de.itli ot F ]k)ut\.—I. Lindet. Coni.einiiig tlie 
coagulation of latex Femarks (.m a coinnmniLation 
by M Wrnct on the elle( ts ot adding enh uini chloride 
solution to the latex ot riibbci plants In 1(114 the 
author published aii ac'Count ol a similar action 
of calcium thUn'idc m the coagulation ol milk (.nsem. 
- jean Effront; Tlic .ibsoiplion ot ])e])sin and 
hvdi'ocliloiic add by loods Starting with the 
observation that eirlam Idler p,i]H?rs proved to be 
.'Ktu'c alisoibonts ot ])c[>sm, exiiciiments Inue been 
(arned out on tlie atisorptive jiowi rs ot N.inoiis fruits 
and vegetables loi j>epsin and <ds(.) foi hydiochloric 
acid 'Die amounls absorbed wer{,‘ considerable, and 
\aiv with the fruit and with the acidilv of the 
iiK'dium The Iheiapeiilical aspects ol tlicse taiTs 
arc (lis( ussed • Scige Bernstein . The asymptotic 
development of Ihi* best approximation 1 )V jwly- 
noinials of r.itional lumtions ot degrees indefinitely 
increasing—Ihrgcr Meidell A problem of the 
calculus of probabilities and of mathematical statistics. 
A discussion of Tchebyyliett’s theorem on the proba¬ 
bilities (.if errors greatt-r than tvfie average error with 
special r(«fcrencc to the imIcuUis of probabilities and 
mathematical statistics -P. J. Myrberg : The .singu- 
laiitics ot automorphic functions. A correction to 
the note of October 23 on the same subject.—J. 
Le Roux. Oravitation in classical mechanics and in 
Einstein’s theory.—]x>ins de Broglie: Interference 
and the (juanta theory ofMtght.--Paul Pascal: The 
magnetic analysis of silicates and the silicic acids. 
Fiom measurements of magnetic susceptibility of 
silicic acid m varying degrees of hydnition it is 
concluded that all the forms of “ hydrated silica " 
studied behave magnetically as mixtures of anhydrous 
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silica and water. There is no evidence in favour of 
Ihc existence of Viny definite silicic acids in the 
hydrated silica.—Andr6 Brochet: The preparation 
of active nickel for organic catalysis. Three methods 
are described, the reducti^^n ot black nickel oxide 
by electrolytic hydrogen at 350'^ C. (an oper.ition 
requiring 48 hours), or by licating eilhei nickel 
formate or nickel oxakite to 250'"-300" C These 
three varieties ot active nickel jiossess pr.u tie.iHv 
identical cat.ilytic ]iropcfties -A Aubry and !•: 
Dormoy ■ An arsenical glucoside dii’luosulodioxydi- 
amino-arseiiobon/ene The (.onipound ' (k)<) ” h.is 
been made to combine wdh {'hnose .ind the re.u tioiis 
ot the diglueoside lormed .ue gi\<“n hm ther.i- 
peulic purposes the glucoside has the ad\ani.ige as 
compared witii *'()o() ” ot being vcr\ soluble m 
neutral medium it is also less alterable in air than 
the dioxydianimo-arsenobeUAil --I’eieir.i de Sousa 
The eruptive nxks ot the Meso/oie and (\imo/oic 
border oi AJgaryo ,iii(l tlicir geologieal age- (' 
Kilian. General skeb li ot the stun lure oi the 
Ta.ssilis of Ajjet -AIIktI Baldit M.ignelu iiKasine- 
nieiits in the south oi I'T.ifice Sablia Stefanescu 
The velocity of evolution and the genei.d plan ol 
structure ol the crown ot the inolars of inastodons 
.uu 1 elephants -Marc Bridel and ('.unille Charaux 
Cent.iureine, a new ghuoside, extiacled lioiu the 
roots ol (L'utanreo jaica Det.iiK ot the c.\.tiatlion 
and properties of the new ghico.side aie given On 
hydrolysis, icnbmirine gives 3^7 jrei (cnl ol 
glucose (and no otlu-r sugar) and 70 8 |)('r (.i-nl ot 
cent.uircidmc E and G Nicolas 1 'he .iction ol 
Jicxamethylenetctiamme on the higher pi.nils 
Mann Molhard The intlucm.e ol sails ol eopper on 
the yield o) Slcyi,i’uiii!oi\'s/ts uti^yn Adrien Daw 
de Virville and heniand Obaton Tlio opening anil 
closing of pcisistenl inetcsu-ic flowers I’ersisleiil 
meteoric floweis are detiiied .as those the tloi.d paits 
of which show ()])oumg and closing imnemenls duiing 
several days 'These movements depend .ilinost 
enlindy u])on the tem})eiatuie A ledm.tion m the 
relative hnmiddy o1 tiic an lavouts tin. ojxnnig ol 
the flowers, but the efle< t is snglit Contr.iry to the 
views exj'>ress<'d 1)\- some jihysiologists light is without 
action -Alphoiisi; Labbe I he variations m the 
comenlration ol hydrogen ions in the sail m.nshcs, 
considered as a biological factoi -M Bezssonoff 
I he effevt on guinea-pigs oi .m .intis< oi butic pie- 
paration. 


Sydnicv’ 

Linnean Society ^if New South Wales, August — 
G. F. Hill: A new species oi Mordeliislcm.i (Cole- 
optera, Mordellidac) parasitic on termites J.tesc'iip- 
tionof a new speeic's from Palm Islam). N < Hieeiislaiul, 
distinguished trom all other Austiah.iii species ol llio 
genus by its large size and blight red ])iothoia\' 
It is improbable that this par.isitc, of wlmh tlic only 
known host is Calotermcs {Gl\’p{olcrmc<] ni^yolubynm 
Hill, could become .1 factor pi controlling injiiiunis 
species of termites-•\V W Froggatt . Desiriplnm 
of a new Phasma belonging to the genus Kxfatosoma 
A female obtained at Gostord, NSW, ditienng trom 
Extatosoma tiarafmn W S Maclcay’, in its much 
more slender form, many more spines, ditterent 
flanges on abdomen, and sha})e ot legs —W ,\ 
Haswell; On Astacocroton, a new' type of acaiid. 
It is a parasite of tlic col^moIl spiny ciayfish (Ji/d- 
copsis serralus) of the rivers of New South Wales. 
It lives permanently m tlic gill-cavities of its host, 
and the matuie females become permanently attached 
to the gills and incapable of active locomotion. The 
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food consists solely of the blood of the crayfish In 
structure Astacocroton is related to Iluj hydrachmd^, 
but shows certain special teatmes, particularly in llic 
female reproductive .qip<ir.itus.—\'er<i Irwin-Smith 
A new nematode parasite* ol a li/ard. It p0sscs5.es 
an .isymmetric.d row ot spuu's down om* side Notliuig 
like It h.ts been found jncviously m rc’iitilos It is 
assigned, piovisionallv, to the genus Kutulan.i, a 
genus recorded, liitheito, only liom nuiiiimals Only 
tw'o Icm.dos li.ivc been loimd -.N j Turner Uovisinn 
ol .Ausli.di.in I.epidoptei.i S,i 1 111 mad^y Bombvcidre, 
Jvuptcrotul.e, Nolodontid.i' Ol the lirst ♦lliree 
l.unilies onl\ titteen \iisli,ili.iu aic* .it present 

known The lia.tth l.imiK, tlie Nolcxlontid.e, is 
enlaiged b\ the mtliision .is .1 snblamilv ol the 
( nethix .unj)in.e, sni.iM n.iliii'.d gnuij^ of which the 
IvuioixMii Pion''.sion Moth is tin* t\ pe Neaily 
se\ cnl v .Vusti.di.in s|m iv-, .ne lu oguisvd 

Scjitcmber 27--Ml f J I’Idc her, \ n.o-]'>residenl, in 
thecli.iir -'1 Steel ( heiiiu.il notes (tem'i.d Some 
ciinoiis femigmous i.om r'-tioiis Miirounding twigs, 
ioa\ es. and I HI It ot I {.iIom. Iiom ,m li.dy lute pool ne.ir 
Fil/roy I'.ills, N S W , .itc dc"' iibed .ind ligiircd, and 
.m .m.ilvsH gncii , .dso st.d.igmile from a giolto at 
WciUwoilli Falls, li.iving .1 smii!,ii composition. 
\n.dvsfs .uc given ol (ubu.il [Vsvudomorphs of 
pyrites, trom Wvslein \us(iali,i, c.dic'd loi.illy 
“ l.>{'\ ils’ 1 li< o ■’, ol lime pit p.iied b) the hijuins fiom 
eoi.d .ind used loi ])!<islc'img tin.' h.tii , ot the shells 
ot firliv 'jsprhi. tile uiinaiv sc'iu-tion of buds and 
rejdiles, file fiml ot llie ban.111.1, .md milk ol iinnjic 
loioinils—Maigaret II O'Dwyer \ note on ])rotein 
pi('c.ipil.iti(jn m gr.isscs Slul/ii's leagenl (eo[)}icr 
iiydioxule), t.iimm s.ill solution. I'.ainsteiiTs leagent 
(.1 v.iri.itioii ol the c.opper iudiovide melliod) <ind 
.iKohoI (85 ])er cent )• ueie used as prccipH.'inls 
‘l.'innin s.dl solution anil alcohol appeal to gi\ e the best 
lesiiUs Marg.iret II O'Dwyer i'urtber report on 
the niiintivi' v.iliie ol (cilain .\ustiMhau gr.isses. 
\nal\'ses .ire given ol glasses ,it the e.iil)’ lloweiiilg 
period .Old when the sc'cil is set 'I he piotcm present 
liecie.'ises with the' .ige ol the grass, while (.rude 
fibie is higher ni tin- oldei '^lagcs Dise.iscd'gr.isses 
'.bowed slight di\i-igen<;es hoin normal --W F. 
Blakely 'I he I oi.iiitliac^'.i' ol \us(iaha (eontd ), 
Pt ni J'‘ighL siK-iies .iiid live varieties of the sub¬ 
genus i'bilcu.inthus* ol wlucli one slice, ics .uul tliri'e 
v.uiclics .ire new, .ue described M iJ. Welch: 
'Ihc occurrence ol oil-gl.inds in the b.irks of ca'rlam 
Taioalvpis Oil-glands occur in the secondary bast 
01 ccilain s])cc.ies ol j'.ucahptus (stems and roots). 
Tlic contents ol the sccrctor)' cavitu's betonu* 
icsmcuis and insoluble tow.irds the outside of the 
b.irk Tlu' lunction of the' glands is probably pro¬ 
tec tiv<‘ , 

Royal Society of New South Wales, ,October 4.— 
Mr (' \ Siissinilch, picsident, m the ch.iir—y. G 
Smith: On the occuncme of l.i'vo-plicllandrenc 111 
tli“ oil ol Melaleuca aainnuala * The s)x;cies occurs 
m South Auslralia and is locally known in Kangare.x) 
Isl.'uid as “ T^ivcndcr bush." The yield of oil is 
about 2 per cent , and this consists prmcip.dly ot 
jihell.indreiu' and cincol, the litter to the extent of 
41 per cc'iit—.\ K Penfold: I he essential oils of 
two vhneties ol J.cplo^pctmitm fiavcscens The 
iiortlfern form ot this sjic'cies. oar microphylltim, was 
obtained from Frazer Klancl, and the other new 
variety, called leplophylluiit (Chccl), fnmi Narrabri. 
Hoth oils consist essentially of alpha and beta pmene, 
scsciuitoiqiciies, and sesijuiLeijienc alcohols, with small 
amounts of cineol; teipmcol is present in the latter 
oil. 
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A Suggested Royal Commission on 
Museums. 


F rom time to time there appear in Nature and 
ehewhere notes and mtides that afford con- 
dusue evidence of the vahiahle work done by our 
rmiseum.s in scholastic education, in .nd of industry 
on itb technical as well as its artistic siile. in th<; pre- 
\cntion of plant, animal, and human disease, in the 
general spread of UmuU, .ukI in the advancement of 
learning. Hut the work that is done is sparsely 
staUered through a large number of museums, and 
the isolated examples serve rather to show what might 
be arcomplished than to gi\e us lause for self-gratula- 
tion. Tlieie arc m Ibe Hiilisli Isles about a score of 
national museums (suppoited, tbai is, n> large part 
by Imperial taxation) and jirobably more than 350 
museums and galleries suppoilcd mainly iiy local 
contnlnilions. It would be no gre.il exaggeration to 
say that scari'ely two of these establi.siiments are 
maintained and go\erncd in (luite (he same way. 
T.ike so many other ot our msiitutions they have 
oiiginatcd at liaphazard and ha\e just “growed,” 
generally by unorganised .ie( 1 etion ('onsoquently, 
while some have tlie de.siie and Ihe me.ms to he of 
use m one or other of tiK‘,wa)'s enuim'ratiil, moie have 
the desire without the means, .nml many liavc neither 
the desire nor the means In no ease has a museum 
the power and llie funds to make all tliat u.sc of its 
treasures which could be «u.ide, and which its guiding 
spirits probably wish to see 

For .some time past llicre liavc been efforts from 
various quaitcKS to remcil^' llic waste of material, 
waste of money, agd waste ol effort that arc the 
eonseipiencos of overlapping, lompetition, lack of co¬ 
ordination, inappropriate administration, unequal dis¬ 
tribution of funds, and all the other evils inherent in 
this disoider. 'I'he Ministry ol Keconstrui tion liicd 
to hung all the municipal imi.seuins. il 110 otheis, under 
the Hoard of Education, but the museums proL/slcd. 
An important committee of the Hntish Association 
produced a valuable repoil on museums and ediica'inn. 
Lord Sudeley bv jicgging away h.is imiia ed the Govern¬ 
ment to pn\ Inr guide-lei tureis in several of its museums, 
and h.is advoiated with .some siucess the sale of 
pu tun.-postcards. The Museums As^ociallon. winch 
represents tlie views ol museum oliinals themselvc.s, 
uigcs. among oilier reforiiis. that imiseqm eurators 
must l)e lughly trained men and women of'’broad 
J education, and recognises llial tlie only way to get 
.sueli people is to oiler an ade(|nate salary. 

These movements are very well, but if we are to 
make tiie best use ol our museums something larger 
is required. Mr. Hailev’, in a paper lead at the recent 
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coniciimr Museums Assonation and now pub¬ 

lished in till' Museums fourual {Or tober .suppoits 
Lord -Sudeley in liis demand for a Royal ( omniission. 
.Mr Bailey, who, as sometime secret.iry for the ('in illa¬ 
tion Colin tions at the Vutoria and Alliert Miisouni. 
knows tiie proxim lal museums on their art side better 
Ilian most men. lias no rliOidill) in making out a case 
for p.'form fie is parlK ularlv sironu on the unjust 
and unei|ual im ideme of the aid wliirh, ihoupdt 
diminished, i.s still ^nen to lo'al uiuseum.s by the 
Stale through some of the national museums. 'I’he 
ollieers of the (irweimnent e't.ibhslumnls, .dwa\s so 
willing to help, wnuld doubtless be glad to see the wa) 
made < learir lor them Mr Bailee s r rite ism on these 
ami other weaknesses is dr strm li\e Theie .ire si hemes 
enough in the an, and he does not ad(f tn tliein lb- 
asks, and he has mdureil the Museums Assoiiation to 
ask, fora Ro\al Commission, so that an\ reeommenda- 
tions may ultimately lie baserl on the fullest possible 
knowletige We agiee Itilh th.it therr is need for 
reurgams.ition. and we beheee that a huge ainoimt ot 
relorm might be elleiterl without m.ilen.il im re.ise of 
expi’iirlilurc , mdeerl. some ol the obeionsle desiialile 
reloims wmilil lend to eronomy. But. while we 
s\n)|i.illiise with thi* ret|uest of the iiiuseiim folk for 
a Roval Commiss)(,,i, ue liarr.h.it the) .tie nrrt now 
very likeK to get it 'Hie subjeit. indeed, desetves 
SCI tons disrussion ami it would be well to haw various 
projiosals I'oinpared .inrl iiui-stigated. so that when 
r h.inges aie etlei l(“d the\ iiia_\ be guided b\ a definite 
polirv Somi' inr|uiry. Iws expensive than that b\ a 
Ro\.d Comniission, might diut the mloimatioii and 
put forwunl an .inepterl uhal lowairls whir h all I'ould 
work 

Any .Stull in<|Uirv should. howe\er, approach the 
subject r>n the broarh'st possible linrs 'I'he lesohition 
passed iiv the .Museums .\sso( i.ition asks lor a “ rejHirl 
upon the uoik ol tin- museums of the Cnited Kiiigdruii 
in relation lo indiislries and general eullure.’’ The 
imp'Alame ol imisnims on the industn.d sidv has heem 
reeognised \i\ the Kerleiation ot British Industries in 
a r^eeiil repoit “(ieiiei.ii (ulluie” is .m expression 
lh.it nia) iiulude miu h or little, j)iesuniahl\‘ it is 
intc/idcd to eomprise srhol.istu, edutalion But Iheie 
are the numeioiis ar tiiities of museuins that .ud the 
extension and .ipplu.itmii ol knowledge in w.iis that 
do not .seem to hill undei these he.ids. W’h<ite\ er their 
•subjeet-niattei, and wh,ite\er their immediate and 
distiiKlne aim, all museums work by the same method 
- the aer uniulation, [treseiw.iliun. and demonstration, 
of romrete objects, tlies are guided by the same 
broad principles, and need the same kind ot ji.ssislaiiee. 
Tlmugli they may be eo-ordin.ited willi other social 
activities-7-mdnstri<al. cdue.ational, artistic, and the rest 
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—they must not be confused with them. Any inquiry 
therefore must deal with museums .as such, in relation 
to all their multifarious aim.s and adixities, and must 
seek to bring all into one harmonious eollaburation 
foi the common weal. 


Meteorological Theory in Practice. 

(r) Weather Picdirtioii by Nuiiieneal Piocess. By 
Lewis F Richardson. Pp xii 1-^36 (Cambridge: 
At the Cniversitx' JTess. U)i2 ) 30.V net. 

(.j) For)u\ u'hcreon to W>ite the Fiinieneal Calculations 
(iesenbed in "Weather i^iedietnm by Numerical 
Process.'’ By l.ewis F. Ruhaidson 23 forms. 
(Cambridge . At the I'nixersity Jhess, 1922 ) 2 S. 

S the book under notue Mr L F. Rubard.son 
presents to us a magnum opus on wc.ither pre¬ 
diction The numerual m.mipiikition of the dxnamics 
.111(1 phxsu.s of the atmosphere is its mainsjwing , hut 
there is a line disjilax ot otliei works oi an intru'ate 
ch,trader Its avowed objed k nothing less tli.in tlie 
(.aleiilation of future events m weather, .iiid this by 
inserting minieiHal values in seven liiiidamental 
loimuki:. wludi. taken together, eiiihody the essential 
.m.ilx.sN of the seijiic-ntc of weather. 'I'hree ot the 
e)|ii.itions express the time-rate ol < h.inge ol the 
easletlv. notlherk . and verlieal (omponents of tiie 
moinenliiMi ol the air, otlur thiee expres.s the lime- 
rate ol I liangi- ol Its (Itusiix, w.itei-i onti nt, and he.lt- 
eoiitent respediwK 'f’he seventh is the < liaia* teiistic 
gas oqu.ition for air, it < onl.iiiis no diffeicnllals. 

The whole liistoiv of the atmosphere is lo be unrolled 
on eunipiituig b\ finite differences the c lianges in the 
elements in terms of the c h.inges of four independent 
varialiles repiesenling space of tliree dimcnsi^ins 
and lime. 'I'he formulx' all relaie to an indnidual 
sample of air in a lolumn at a single point , but the 
(Mlculation lias to sax what will li.ippeii to the whole 
mass in the neigliboiirhooil of every specified loealily 
within the regioit'ol obscrx'ation. Hence lepresentatix c* 
points are cliosen lor which ' he (hanges of the vanaiiles 
.ire to be computed .at a siillicient number of lex els 
to gixe a working idea of the changes 111 the xveatliei. 
The points are grouped in a'lattice 01 che.ss-iio.ird 
with each s(|uare 200 kilometres long. 3° of latitude 
hroad, and 2 deiibars of pre.ssuie thick, the xvhole 
atiiiosphc'H* is tlius treated as made up of 16,000 
slab-units each vveigdiing aliout half a billion tons. 
What xvc call we.xther i.s rejiresenled h)- the physic.il 
changes in the slabs. The standard lime-interval 
over which uniformity ot change is preserved i.s six 
hours. Ob.servations of pressure and temperature are 
taken for the (entres of the “ red slabs of the chequer, 
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which Ilf in colunjns of five deep ; observations of 
momentum at the centres of the “ white.” Tlie 
changes in any one slab are computed with the aid 
of the known conditions cPf tlie surrounding slabs, 
hence the calculation for any arbitrary area is limited 
to the interior slabs, and the are.i amenable for (oni- 
piitation diminishes witli each step «>1 the pioress. 
There is a great amount ot original and ingenious 
scientific spe( illation and disiusMon in the description 
of the proci-ss. 

Nearly a hunched separate algc'hr.uc al s^■n1l)ols are 
employed The author sketches a lamv pKturc' ot 
the process of loinpiiiation going on foi tlie weather 
of the whole world in a gre.it tiu'atre or toreeast- 
faetory in the foim of a hollow globe ;\ spheiical 
orchc-stia of ronipulers (.akul.ites the future weatiier 
from the information supplied by 2000 slalioiis under 
the dirc'clion ol a condiutor at the ecmlie ol the glohe. 
In order to kc'cp pace with the weather tim orehestni 
would consist of 6 (.000 ]>erlormer.s fin the slide-rule 
or calculating machine , and even then, with a sjiace 
unit of 200 kilometres, phc'iiomena on the small scale, 
such as tornadoes <ir ku.d thunderstorms, might be 
mi.ssod. I’art of the .ippeal of tlie hook is tor a dis¬ 
tribution of sl.ilions to t>e arianged so as to give the 
process of rak ulatiun :i bettei c ham e th.in the existing 
dislrihution in Kniope affords 

There arc twelve cdiapters of \ery unequal lengtli. 
Chapter J is a biief siiniin.'iry cd the contents ot the 
book: Chapter II is a simplified example of the 
mc'thod of c-alriilation b\ liiiiie dilferemes wlm h is 
to be used Tins pieliniiiiar\ (.inter shows im idcntally 
that a distribution of pressure according to ;ui .issuinc'd 
gcometru al law. and a umvcisal gc-oslnijilm wind 
I orresponding thc-rc;witli, lead to the conclusion that 
a vast system of high pressure owr the luirasuin 
continent. < o\eriiig one h.ilf ol the Noithein hemisjiliere 
cast of the mendi.ui ut Clrcenwich. would result in 
an iiKTease of jin.^suic* ovct Cngl.ind, wlinli lies on 
the inaigin This result is regarded as axiom, iIk allv 
cemtrary to tact, hecause “cyrloneg’’ are known to 
pass eastward We are therefore united to com hide 
in |)assmg tliat the geoslrophic ide;i is in.uleqiiiite. 
That is <erl.unly a possibility but not the oiiK one 
Since the geoslrophic ile.1 is b.Tsed upon our experience 
of natural distriiuitions c)f•pressiiie we mTght with 
equal justice conclude that the assumed geomelrn.il 
distribution is a non-natural one Or better still, we 
might .say that Mr. Richard.son’s prelimimiry canter 
has given a rigorous dyiumical explanation of what 
is meant by “an antic\clone resisting the aihancc of* 
a cyclone,” a vciy common statement of mctcoiologual 
phenomena. The reviewer preserves m memory two 
natural pic tures of ifn Atlantic cyclone kept at bay by 
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a current Irom the east .uid presenting an appearance 
grotesquely like a rewohmg b.dl balanced on a watcr- 
jet. A notable feature ol our northern winter is a 
vast antieyclone o\er \sia wlmli dominates the 
nortlicrn hall o| llu‘ C'.istem hemisphere like* Mr. 
Knh.nelson’s [i.ittern, although the distrihution o\cr 
the other qiiachants of the glohe is not at all like 
the p.itl(‘in As a matter ol ixpenfme lhe,auti- 
(\clone does ficxjuenth spread liom the east o\er 
Isngl.ind Our weflilier might not iii.iptl\ he desr iihed 
as ,1 <.tuilli<t ix'tween the; elicit whiili Mr Kicharclson 
lefjudiates .is (onlMr\ to cxpeiume .ind the c.istward 
travel ol cylones wlmli lu leg.irds .is axiom.ilie. 
Not infrequently, the result ol the (onliid is that 
the (\c lone s, luste.id of going easlw.iid over iis. ,ire 
headed olf to the north .doiih; the Noiwcgian Sea— 
“ whit h noboih i an den\ ” 

In view’ of our inadec|u.tle knowledge of the strui ture 
and (iiciil.Uion ot the atmo-'plirn' (.union in drawing 
c om hisioiib is alwavs desii-.ible. ami in this < ,l^e speiually 
so in the mlercsis ol Jll^ll(e. Ixt.uise the allegc'd failure 
of the gc-oslroj)]ii( piiiKipli to .mliiipate the changes 
at (Ih‘ surface in ( hajitcr il le.ippt-ais in ('hapter VJ. 
as the record of a previous (oinution, and gets 
the jiiisoner another seiiten<e toi what is pcrh.tps 
not his f.iult. -Mall^i-nialii tails in dealing with the 
elusive atmosphere; .ire not iiilretim-iUly uispircrd l>y 
J.ibberwocky, 

One two, one two, through and through, 

Tlie voip.il blade goes sim kei snack , 

Imt the) >night to make siwe that thev gel the right 
jal)bc'rvvnck h) the ne< k hehae “ g.dumphing bac k 
will) his head. * 

Chapter III reinforced by { hapter \T 1 explains 
a suitable oiganis.ition ot wh.it are called co-ordinate 
(lilterences. the jirinciples of the < hcss-bo.ard or lattice. 
( hapter IV , a vciv inipoitant one, CM'('U|iies more than 
one-tliird of the wliolf' book II is devoted to the 
lund.unental ec|u.ition.s and the inlormation which is 

necc-ssarv m older to .Ls^^gn miiticric'.i! f.dues for the 

• 

van.ibles It t.ikes the lorin ol .ibout thirty short 
essavs on great subjects, sinli .is the effects of eddy- 
motion. radiation, conduction ot vancuis kmd.t. the 
How ul iieat to the .ur Imm tlie sea, 01 liom the giound, 
or Irom vegetation, the smoothing of observations, 
.\nd inativ others Cli.ipter \' deals with the ev'alu.uion 
of veTlic'al veloc it), a very vital suliject Chatiter \T. 
deals with tlie special cond.^ions lor the stratosphere 
and Its e(|ua 1 ions Cliaptei VlIJ rt views liie numerical 
operations to be iierformed and gives tlie final prepara¬ 
tion for Chapter JX , which [novides a “full-dress 
rehearsal ” of the jirocess ot computation By its aid 
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the ciiiinges prcsburc and temperature for a point 
near Munich and the changes of iin)mentum at a 
[X)int I'etween Municli and Hamburg are calculated 
for ihc interval of six hours centred at 1910 May 2od. 
7h. G.M.T. That day was clioscn for displa\ing the 
method because a set of data fur the surfai o and nppi-r 
air was available jn the publications of the (Icoph\sical 
Institute of lahpzig issued liy Profesv)r V. Hjrrknes. 
Althougli not fjuite ad<'<]uale for tla purpo7,e it is an 
unusually full set. 

Tlie cahulation ocdijiicd “the best part of six 
weeks ” in a rest-billet in iManee it iik hided, however, 
the preparation of the foims whuh arc now issued in 
blank lor the use ol other,s who may be attraded by 
the prospect ol submitting the (ourse of Natuie to 
the proiess of numeriial < ah illation I'Acrv assistant c 
is given I)v the forms and bv suggestions for improving 
the acrurai), smoothing the data, and many otlier 
technical points of manipulation. 

d'he trial spctimen is not such a good example of 
the art ui forciasting that it tempts the reader lorth- 
wilh to become one ot llie great orchestra The change 
ol prc'SMire at the surface works out at 145 millibais 
in SIX liours. Our barometeis allow for a range of 
100 millibars at most . and. as a matter ot observation, 
the change in the in, (]Hestion was less than 

a millibar . tlie uilde.t guess, therclore, at the ch.inge 
in this jiartiCLiIar element would not have been widci 
ol the mark than the laborious c.dculalion of six 
weeks. Nor is that .ill. Mmiv of the chapters end 
in parenthetic expressions ol regret 01 of suggeslioiis 
for improvement There arc' .ils<> main .supplementary 
paragraphs wlu<-h indicate (hat w'hen the author coinc's 
to make another edition, as he or, some one else un¬ 
doubtedly will, be will write somewhat differentlv 
And the reaclc-r will not be sorry, for in m.iny ways 
the book makes hard reading. It is full ot mathe¬ 
matical reasoning, a good deal ot which is conductc'd 
“by reference" 'Die reader who wishes to follow 
it must have a vciy handsome librar) and a lew step- 
ladders which Mr. Richardson does not provide. 

A veviewer with less tiian the ordinary sufferance* 
of his tribe might ;.'asily muinuir- forecaisting by 
numerical process seems so arduous and so disappoint¬ 
ing in the first alleni|)ls that the result is a scn.se of 
warning rather than attractmn. He might also wonder 
tor w'hom the author is writing, and regard the book 
as a solilo(|uj^ on the scientific stage. The .sconces arc 
too nnhheniatical for tiic ordinary meteorologist to 
take part in and too nieteorologii al for the ordinary 
mathematician. Rut such complaint would be as 
misleading as the computed forecast. On the road 
to forecasting by numerical j>roce.ss nearly every 
physical and dynamical process of the atmosphere 
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has to be scrutinised and evaluateci; tlie loss of view 
into the future from the first summit is compensated 
many times by the insight which one gets into the' 
w'orking of Nature on tlie way. For example, the 
author draws from the mi.ss of his forecast the con¬ 
clusion that tile observations of velocity used arc a 
real source of error. Whether that conclusion is true 
or not, its furthc'r consideration is of the greatest 
importance in view ot the multiplicity of observations 
of winds in the upper air and of the difficulties which 
tlieir interpretation presents. 

Tlie essential obstacle in the way of bringing the 
facts of weather into mutual co-ordination by recognised 
methods of clynamic.s .ind physics is that there are 
so many ot them, so many elements, so many variables, 
so many causes ot perturlialioii. Some meteorologists 
look for a general .solution of the piohlcm in the dis¬ 
covery of new' [ihysiral laws, at present unthought of, 
that will make tilings clear. Yet, even when we revel 
in the jiroud ron.sc iousness of being familiar with all the 
ultimate dynamical and pliysic'al laws to which the 
atmoiphcre is subject, wo m.ay yet fail in an endeavour 
to relate the conditions ol the moment to those ol 
the past or to anticipate the future from the present 
fiy lack ol method in the arrangc-nient of the 
facts. 

When we look back at the triumphs of calculation 
of the histone: past we find always that the skilful 
calculator has substituted an ideal, upon which it is 
possible to ctperate, for the mtr.v'lable reality. The 
late Loid Rayleigh m.ide the general position clear 
in ids first volume on “Sound," where; he pointed 
out that in order to study sound as vibration we 
imagine tlie sounding iiody to be completely isolated, 
tboiigb, it It were so, lliere would be no .sound. Mr. 
Rirhard.son in his preface properly rites the Nautical 
Almanac as an alluring example ot forecasting by 
numerical process. We are reminded of Flato’.s maxim, 
“ Wc shall pursue astronomy with the help of problems 
just as we pursue geometry, but we shall let the heavenly 
bodies alone if It be our dcsiie to become rc'ully 
acquainted with astronomy.” Perhaps astronomers 
liavc been disposed to press this maxim to the extreme, 
yet we must admit thi^t the Nautical Almanac owes 
much to the ellipse m substifution for the actual 
orbits ot the lieuvenly bodies, ft would perhaps be 
difficult to imagine anything more unreal than the 
latest ideal of the atom. 

Hence we might argue that the first step in meteoro¬ 
logical theory should be to group the facts in such 
a way as to replace the reality by a reasonable and 
workable ideal. That view underlies the work of 
Hildebrandsson and Teisseicnc de Bort in “ Lcs Bases 
dc la m^teorologie dynamique/' in which they 
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endeavoured to pr^*sent the ascertained facts in a 
collected form in order to lead up to a working? ideal, 
believing that premature analysis had akays proved 
unfortunate. For two genA-ations now the general 
ideal of our atmosphere has been that of a .sutcession 
of travelling cyclonic vortices and unticytloni<- areas. 
Hildebrandsson and Teissercnc de liort prosided a 
normal permanent circumpolar vortex in whidi travel¬ 
ling cyclones might be formed. But the idc'al presented 
is still inexcusably vague and undeveloped : there is 
much to be done before we can say even what we ought 
to loc^ for in a map if wc wish to identity a vortex 
travelling under the normal conditions nf theatniosjihere 
and wc are not yet read)’ to do justice to that ideal. 

Prof. Bjerknes on the other hand lias set out to 
[iHfve tliat our maps can lie simulated or stimul.deil 
by wave-motion on either .side of i\ suifact* ot dis¬ 
continuity which .separates equatorial air from polar 
air Here we may note a lendcnc)’ to follow 
another Greek maxim, tins time of Aristotle, “for 
those things wliirli escape the direct apprei i.ition of 
our senses, wc consider we have demonstrated them 
in a manner satisfai lory t(» our reason wlien we liavc 
succeeded in making it ilear that tliey .irc [lossible ” 

In “Weather Predutioii by Numerical Process” 
Mr. Kiciiard.son follows a line of thought which dillers 
w'ldely from either of lliese His mam simplifu ations 
are to duido the atmosphere into his ib,ooo slabs 
and to ignore perturl>ations wlmh arc on a smaller 
.Scale than a hundred miles The rest is rigorous 
The principle wluch lies at tlie bottom of liis treatment 
of the subject is that tlie known laws ot d)narmi's 
and physics as apjilied to the (hanges wIikIi lake 
))lace are inexoral‘le an<l are siijiKient 'I'lie tuturc 
i m therefore lie derived from the piesenl bv llieir 
application. They (an be applied by the step b\ step 
method of iim’tc differences with siilficient acdinuy to 
obtain llie genetal eonseqiietices ol the present (ondi- 
tions. The illustration of the process is a ino^t caluahle 
contribution to meteorology and indnates .i wholesome 
course of practh al physics and dynanlics of the atmo¬ 
sphere which may prove tlie basis dI futuie tca< lung 
Thus it will not only provide an arid test of nuteoro- 
logical tiieory hut also be a v.iluable guide to the 
organisation of new me^■orolo^doal olvservalmn^. 

Finally, perhaps the most important aspect of this 
contribulion to meteorological literature is that a 
rigorous differential equation is not necessarily useless 
because it cannot be integrated algebraically. It open.s 
the way to useful exercises less stupendous than 
calculating the weather, and indeed, whenever meteor¬ 
ology comes to be taught and learned, tlie book will 
be a rich quarry for the teacher and examiner. 

Napier Shaw. 


Parker and Haswell’s “Zodlogy.” 

A Texl-hook of Zoology By llie late Prof. T. J. Parker 
and Prof W, A. Haswel! In Two Volurne.s. Third 
Edition Vol. I , pp xlfSiO. Vol 1! , pp. xx 
+ 714. (T.ondon • M.u nullan and Co., ]4d., 1921.) 
5or. net. 

IIKN a demand ilrisc^ for a nc?\ edition*of a 
general text-book on some br.im h ol science, 
the problem bvlore the editor is to di'< idc whelhei the 
new wine of recent dis(o\(‘ry will go with safety into 
the old lioltle. The solution d(|)inds laigidy upon the 
adaplabilitv ol the origin.d scheme. When tlie (leal- 
nient has been doniinatc'd In one aspect of the subject- 
matter. or when the stieme h.is ciUeird (Hi a new 
transitioned phase of (lnco\er\ iinoKmg new points 
ol view, the new wmc reciuiies .1 new- bottle. 

Parker and llaswelPs “Tcxl-book ot Zoology” 
illustrates tins dilliuiltv. Its outlook on the great 
and varied theme- ol anini.il hie is fixed on the static 
analoniKal aspc-it, on the inti-nsive analysis ol indi¬ 
vidual sliiiclure, and on the gioupmg of animals 
in classes a<(oiding to structure So l.iscinalmg and 
so ad.iptahle to educational dhci[)liiie is this piiisuit 
that the .uaitomual asitect is onl\ ttio apt to dominate 
other and ecuialk imj,*>i*ant iiuIIkkIs and aspeits of 
animal studv. It is against this ovci-empluisis ot 
descriptive an.itoniual <letail that tca( hers ot /oology 
h.ive bi-en prot(‘stmg lor main wars, with the result 
lli.it m t)r.ictice there is aVioie b.d.uu ed t oiisideralion 
ol the dcn.uiiK.d .is opposed 1() the sl.itual .ispc( t of 
zooloi,'\' 

111 tills respe< L the iii w ‘'J’.itker .iitd IT.iswell ” is 
diMppoinlmg. The *iigidilv of its structure lias pre- 
\'inted its editor troiii adapting llie text of these two 
volumes to moflein rt-qmrement-., or from emhodymg 
moie than .n \eiv small .imoiint of the mnv matter and 
none of the new jioinls of view th.it zoologists have 
dis< overed in the ki.st twenty yeais. The i hief revision 
■s limited to thiee gioiips of Inverlebiates —the N*oma- 
todes. Pohzoa. and Annelids—while the whole of the 
segond volume—the Verlc-br.ites .ind the philosophy 
ot zoologc —has, so lar .is lan l)e*re.idily as*ertained, 
undergone little ch.mge • 

rneiatefiil as is the task ot aiherse criticism, it must 
be acknowledged that this resision has not gone far 
enough. ,ln contrast to the \igoroiis handling of the 
Platyelniia and Annelids, the loose treatment (}f the 
Nematoda is very pronouin'ed. The account of 
Ahe life-history of the common Ascaris is botli wrong 
and misleading, and the description and figure of the 
book-w'orm are most inadequate. In fact, in regard to 
parasitology generally, one has but to compare the 
little book recently published by M. CauUery and 

2 A I 



NO. 2771, VOL. IIOj 



766 


NA TURE 


[December 9, 1922 


reviewed in this journal with the scattered references 
to various paruMtic groups m the present text-hook, 
to realise the inadequacy of the method to which 
Parker and ITaswell are hound by the rigidity of their 
scheme. The medical and pathogenic signifiiance of 
the Protozoa and the occurrence of soil - Protozoa 
deserce more than the passing mention given to them 
on p,.5i, or than the reterence in \ol. 2, p. 617, “a 
terrestrial Ama‘l)a lias been de.scnl)ed.” The treatment 
of fresh-water medusa; is also infidequate. and the 
structure of the common starfish (Asterias) should 
have been followed by an a< count oi Us dewlopment 
now that Dr. Gemrniirs anount is fully acdssible 
The account of the Vcrlebrata is m need of more fresh 
and vigorous handling, esjienalh Irom the einbr}o- 
logical point of \ieu. I'ur example, to state without 
comment that a lard has thiee panrieatic ducts, as is 
done here, is to mis.s a fine opportuml\ ol showing the 
fertilising efTect of embrcnlogual interpretation, in 
the chapter on zoological jihdosopliv, the liaresi indica¬ 
tion is given ol developmental medianics and ol 
regeneration, hut not of the new point ol view raised 
by American work on iJros(»phila. The text-hook 
remains, m fact, a useful and uell-jlhistralcd aciount 
of exemplary anatomy What students want is a senes 
of small monograph.s on .spec^ial subjects Zoologv is 
too big a subjec t to i e treated adecjuatcdy m a single 
wmrk. 


Cancer and the Public. 

AVjc Growths and Cancer.^ 11\’ I’rof. .S. H WoIh.it h. 
(Harvard Health Talks) Pp. 53 (('ambridge, 
Mass.. Harvard University Pre5s ; I.ondon Oxfoid 
Univeisity Press, 1922 ) .\s 6</. net. 

IJE lay public nowatlavs is veiy miidi interested 
in liaving healthy IkxIics, and its will to give 
active cfj-o])ora1ive help to tlie medical profession in 
achicjung this idea! is one of tlic few features of the 
new post-w'ar Jerusalem that does not find itself in 
rums. Medu'ine has ceased to he a cult of priests 
practising .some mystery iievond the iindersl.indmg of 
common people, and the abandonment of a piofessional 
dress means, not so much a recognition that a soft hat 
and tweeds are more comtorlable than a tall Ii.it and 
black coat, as an open exiiressiun tiuit medic.d men and 
the lay pubjic are fellovv-vvorkc rs lor the < omnion good. 

llofv much may lie attained by intelligent and 
interested lay folk w'oriving jointly with doctors has^ 
been illustrated lately very clearly by the disap[)earam e 
of summer diarrhoea and the general decrease in 
infantile mortality—re.sults, not of the direct applica¬ 
tion of assured scientific knowledge to practical life, 
NO. 2771, VOL. 1 10] 


but of the devotion of common-seqsc men and women 
in scliools for mothers and similar organisations, which 
followed quickly enough on the conviction that it was 
shameful that a child sh6uld be ailing or .should die. 
It has been said, too, that the problem of venereal 
diseases was solved the day that “ syphilis ” appeared 
m tlie headlines of a repiilable daily paper. It is, 
indeed, clear that real progress in Iiealthiness is as 
much a question of laymen as of doctors. William 
James says somewhere that a good deed tan be perfect 
only if It IS well received as well as w'ell done; it is, 
indeed, to tins co-operation of both parties that we 
must look for lurther advance. 

The knowledge of “ medical ’’ matters already 
enjo>e(l by the public m general is very much greater 
than il was even a lew years ago. It is obviously a 
project of high importance that it shoulil be enlarged 
and extended, and tins is the purpose ot the “ Harvard 
Health Talks ” of which the present .small volume is 
one. It deals with c.nicer and new growths, and in 
53 pagc.s presents a great deal ol intormation. So 
excellent is the purpose, that it is with some; regret 
that we find the iierlormanc c disappointing. The hook 
fails in the way that some other books ol the same kind 
have failed. The author has not realised the abvss 
which separates his training and terminology from 
tliose of Ills .audience, and has presented them with an 
abbreviated version ot a set of Ic'clurcs to prulcssional 
students rather than a discourse starting from their 
point of view instead of from Ins own. With the 
heartiest appreciation ol the intelligence of thci in¬ 
habitants of boston and Cambridge, it is dillkult to 
believe that they will get a good start in underslunding 
cancer from “ the unit of structure of living matter is 
tlie cell'’ and the rc'st of the conventional paragr.iphs 
ol dogmatic biokigy that lorm the opening chapter : 
it is Useless as well as imncccNsary to ask the cduc.Ued 
man in the street to begin a new subject from a pciint 
of view and in a lerimriology which are as Greek or 
worse to him. The uuthur lus evidently newer 
wondered how fhe man who sits next to him in tlie 
s'.reel-car would describe the facts if he knew them, 
'rechnicallv, too, there is room for substantial 
diffcTence ot opinion. Pigmented congenital moles 
aie cerlainly not universally .'f.cepted as c'xamples of 
“ embryonic rests,” and {he sentences on p. 35 attribut¬ 
ing irritation of the bladder to the “enihiv’os” of 
Billiar/i.v are misleading The practical direcitions 
with w'liich the lecture concludes are, however, .admir¬ 
able : do not bother aboht cancer being supposed to 
be hereditary, avoid irritations, consult a medical man 
at the first suspicion of anything amiss, and “never 
select a doctor that you would not accept as a friend.” 

’ A. E. ]J. 
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Emi^ire Water-Power. 

Waler-Power in the British Empire. The Reports of 
the WiUer-Pmver Commit/fe of the Conjoint Board of 
Scientific Societies. Pp. ix + 54. (I.ondon, Humluiy. 
and Sydney: Constable and Co., Ltd , u)22) 
35. Gd. net. 

T is just about twelve months sime reference 
was made to the third and final Report of tlie 
Water-Power Committee of the Conjoint Hoard of 
Scientific Societies (Nature, December 8, 1921. 
p. 457). In the little book before U5 the whole 
of the results of the investi^-ations made liy the 
committee, as set forth in the three successive reports, 
are emtiodied. This eompai t statement of the jiresent 
position of the British Empire in rej^aid to the develop¬ 
ment of its water-pow’er resounes \\'ill be welcome to 
all who are interested in the matter, either from a 
purely scientific or from a utilitarian and practical 
point of view. It represents the outiome of four >ears 
of vahiahle research work, carried on with unremitting^ 
activity by the committee under the (apable dircition 
of the chairman, Sir l)uj.:ald Clerk, and with the 
energetic and jiamstaking assistance of the secretary. 
Prof. A. II. Gibson. 

Sir Dugald Clerk vontiibiiles to the volume a preface 
of a very thoughtful and stimulating charaiter. He 
tells us that the 46 million people now living in the 
United Kingdom rc(|uire an expenditure of energy of 
loj million horse-power for their support, and that 
while tins supply of power is uudouht(‘<lly forthcoming, 
for the present, from our stock of coal, \et our reserves 
of natural fuel are bound to dimmish, and in tune to 
he depleted, so that we sliall be obliged to fall back 
upon oth<T ageiK les to make good the (lcH( it. Taking 
llie United Kingdom as a whole, theie appisirs to tie 
continuously available (24 liour |)ermd) a total of 
1,350,000 horse-power, or il any great tidal sdieme, 
such as that of the Severn, lie im hided, fierliaps a 
total ot 1.750,000 horse-power. 'I'liis is, of course, 
insuniiieiU to rephue the work done*b) means ol co.rl- 
fired engines, but, at least, it would repiesent a veiy 
substantial saving m fuel. 

On the other han<l, this power is not alUionomically 
realisable, or ratlier flic lost ot obtaining tjie wliole 
of it would be higher than is justified, a^ yet In 
Scotland, however, some 083.000 horse-imwer is 
immediately ieasible, .it a lost appredablv less than 
that ot coal'lired stations hmlt and operated under 
existing conditions. hA-cn* m England and W'alcs, a 
large jiroportion of the quota is commercially obtain¬ 
able. It is obviously a matter, then, of national 
concern to devise means for making use of these 
natural power .supplies, which are running to waste, 
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if only for tiie purpose of siipplemenling the wgrk 
which is at jiresenl done by our far from inexhaustible 
supplies of coal. 

The report covers a wider field than Great Britain ; 
it emhrates the resources Ihroiiglioiil tiie British 
Dominions, and its lareliillv (ornpiled figuies will be 
of considerable assislame lo iliosc whose interest lies 
m the [Homolion of w.iter power schefnes at hyme or 
abroad. Huvsson Cunmnoham. 

• 

Our Bookshelf. 

Modem PJectneal Theory Supplementary Chapters. 
Ch.qiter XV : Scries Spnira By Dr. N. R. 
Campliell. (('amluidge IMivsii .\l Series.) Hp. viii-l- 
iio ({'amhridge • At the Uimeisity Bress, 1921.) 
lOi Gd net. 

'I’liE work now helore us is one, of the supple- 
mentarv ih.iptcrs to Dr Campbeirs hook on modern 
eleilrital theory. I'his scm-s ol supplements is 
planned juiordmg to an idea wiikh might well lie 
Used by the authors ol oilier le\t-l)ooks on physics. 
It is unfortunate, lioweviT, that we aie unable to 
(ommend the present honk to those wlio, like the 
teviewer, welcomed the .luthor’s original woik as a 
re.d and vit.il ai count of the suhjeit. 'riie liook con¬ 
tains numerous errors whi<li anv prmtical spectro- 
scopist would detcct*at* once, and they reach their 
eulrninatmg point when tlie author, in a professedly 
eomplete lust ot the cheniu al I'lements the spectra of 
which form well-defined series, omits oxygen, sulphur, 
and selenium. The speitruni oi oxygen is, almo.st in 
a classical sense, one oUthc most beautiful and ideal 
senes airangements known to every spectro.s(oj)ist. 
It has not played a ))art m the applnation of the 
quantum theory .is yet,*whi<h may provide the 
explanation of the iircunistame that the author is 
unaware ot this fad, as lie sliows more th.in once. 

Tlie genesis ot tlii-. book is (|uite i lear. Tlie author 
lias lead Holir’s lecent work on (he “ ( orrespond- 
cnce I’nni iple,” and, liki- every otlier reader, has 
lieen veiy much attraiteil by it He has also con¬ 
sulted .dl tlie r)anish .uid (ierman writings, and he 
gives a rc.illy c.xcellcnt aicount of them m a very non- 
tcihniial stvle. Dr. Campbell appears, however, to 
be unaware of the contribution of tins country to the 
stibjcd, an<l ol the practical details ol spectra.. The 
Nctond defn lency explains why all tlie faits of spectra 
which he gives (orieitly are thosc'wlucli foreign writers 
have ijiioled m support of the (Hi.intiim theory. Eyllow- 
ing the usual assumption that .ill the significant work 
on the subjci t h.is been done .ibioad, .mything written 
m English is mostly igmued 01 nusijuoted It is 
diflii alt», indeed, to find .in Icnglish name m the whole 
work* A treatise on anv Itr.mih of •this .subject 
which never refers to the tiindaniental work of Jeans, 
dismisses that of Eowloi wilTi a c.isual mention of his 
least important contribution, credits Nicholson with 
a mere suggestion that the angular momentum in an 
atom migiit have discrete values, and finally never 
mentiems \V. Wilson, who anticipated Sommerfcld in 
the fundamental generalisation, while putting it on a 
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real dynamical hasis^ as Sommerfeld himself has 
admitted in hishatest edition, excites both surprise and 
re^rret. Except from one point of view, tlie work is 
misleading and inaccurate in detail. Wluit it does 
give IS a condensed summaiy of foreign work, which is 
CM clIent if read at the same time as a coinpcndiuin of 
the ailLial experimental facts of spectra. 

Air Miriislry: Meteorological Ojfice. The Weather Map 
An 'Introduction to Modern Meteorology !>)• Sir 
N'apier Shaw. Filth issue (reprint of louitli). (M 0. 
2251.) Pp. loij-t- 8 plates-i 8 6haits (famdon: 
11..M. Stationery Ofliie, 1921) is. y. net. 

It is not possible to overestimate the high value of 
this woik. At tiio present time the demand for 
weather knowledge is \erv keen, the enthusiasm being 
stimulated by the wuel^-^^ hro.id<'asiing of weather 
information. To .ijijircMate tolly the miormation 
received 1)V wireless it is essenli.il to he able to grip 
intelligently the s(i(ntifi<- details in\oi\ed The 
work under !e\iew (ont.iins mmh general mtormation 
on meteorology 'Ihe iormer edition was issued fmir 
years ago, and the eailiei t<i[)ies ga\e mu( h assistance 
in the tiairimg ol mete'oroloyK ,d units in the anin, 
so essential hu- main interests during tlie wai 
'Hie publication contains spedmen weather maps, 
and the letti-rpress thoroiighl} lApLuns then lonstnic- 
tion and the results whn h the maps proxide W’eatlier 
sNstems and tlieir movements are de.dl with and 
explanations aic given of the seijiieme ol weather, 
the travel of the centies ol distnrlvmrcs, and the \<'i‘nrig 
.m<! barking of the wrul. Rerent icscaich ulative to 
the upjier air is imoipoiatid. and a lliorongh under¬ 
standing <an be .seruied of the disliibution ovd the 
Uritish Isles of (loud .iml lain conse(tiient on the 
passage ol a storm area across the eoiintiy. Jntorina- 
tion IS givtn ,is to aveiages ami normals, and the 
nnmdons tables, diagrams, and maps in tlie laltei 
halt of the book are uselul/or referend. The 1 osl of 
the eailier editions of the work was 4d . hot the (liarge. 
is. y., for the present issue is e\ete<hnglv small, and 
the work should be obtained by all wiio would be 
meteorologists. k 11 

Rocks and their Origins. Rv Prol Gtrnville A. J. (’ole 
(('ambridgc Manuals of Suenee and lateralure.) 
Second edition. Pp. viii-i-t7v (('ambridge. At 
the Tmversily i^ress, 1922 ) 45. not. 

It speaks well for tlie disdimination ol the readers of 
popuRir .scienic that .1 new issue (d this thoughtful 
introdiKtion to the stud) ol ro(ks should he (ailed tor 
Prof. Cole is e(|ually at home in tracing the history of 
the d^v’elopnient ol sdenliln- theories and in describing 
tlie relation of scimerv to tlie geologiral sliiu lures ol 
the rocks that undcihe it He dis(’usscs without 
too rnudi teelinical detail the origin of the different 
t)pes of r<Hk,s of which the eaith’s crust is composed, 
and guvs a very fair resume of the controveisie.s vvhich 
have been waged on the 'iubject, many of vvhich are 
still as active as ever. There are a number of happily 
chosen illustrations of rock scenery, mostly repro¬ 
duced from the author’s own pliotographs. This little 
volume is honourably distinguishecj from others of a 
similar character by the clearness of its style and the 
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abundant references which will prove useful in direct¬ 
ing the student’s attention to scieritific contributions 
that he might otherwise overlook. There arc few of 
our geologists who have read so widely and to such 
good effect as Prof. Cole, J. W. E. 

Farm Book-Keeping: The Principles and Practice of 
Book-Keeping applied to Agriculture: for Agricultural 
Colleges, Extension Classes, Euemng Classes, and 
Practical Fanners. Ry John Kirkw’ood. Pp. 224. 
(Kdmburgh. W. Green and Son, Ltd., 1922.) 
6s. net. 

Onr of the most noteworthy developments in the 
study of agriculture is tlie attention which is now paid 
to the economic asjieits of farm working. Mr. Kirk¬ 
wood’s book (one of the Scottish Series of Junior 
Agricultural Text-books) is to he welcomed as a work 
winch cpntiibutes to this development. 

Part T consists of nineteen concise (diapters dealing 
with double-entry book-keeping m its application to 
farm management. Jkirt II. sets lurth a simple cash¬ 
book-system lor the benefit of those who may regard 
double-entry as a (.ompln ated system, and the author 
assures its that his simplified method of keeping 
aciounls has stood the test of actual use 

With prac.lKal handlxioks ol this kind on the market 
there can be no exi use for the rejietition ot tliose 
blunders in larin managemenl which are the ai'compani- 
inent of a dusicgard lor .scientific study and a blind 
adherenf c to tradition. 

Coal-tar Coloiin, in the Deiorative Jndu:^trie‘i. Bv A. 
Clarke. Pp xiiif i66. (London- Constable and 
Co , Ltd . T922 ) 6? 

The uses of coal-tar dyestuffs 111 lake-making, and in 
leather, lur, wood, paper, etc., colouring— le those 
applications which are not ('overed in the ordinaiy 
treatises on fabiu dveing—are considered in Mr.Clatke’s 
work riie Ircatnidit is, natiirall). wliolK icclinical, 
and very briel A bibhogiaphy is given. To the 
expert (he tieatinent will (ioubtless apjieal, but to the 
ordinary scientific reader such sentences as the lollowing 
indicate a language even more formidable than liis 
rjwn • The level-dvemg acid dyestuffs do not exhaust 
well, but if they are topped willi basic eolour.s the 
backvvateis are colourless” A glossary might have 
be('n added for the uninitiated. 

The Peoples of F.urope. Ry Prof. II. J. Fleiire. 
Pp. 110. (London. Oxford UniverMty Press, 
1922 ) 2s 6d net 

It was no mean task to attempt an ade<]uate sketch of 
Jiurojjean peoples in about a ^ hundred pages, but 
Prof. Mevre has been fauly .smcesstul. Ills volume 
IS opportune at a time when a sound scientifi(' basis for 
the (iiscussinn of the complex problems of Europe is 
essential, and it is a happy illustration of the value of 
a geographical foundation in the study of political 
problems. The book contains not only a great amount 
< of information but also a wealth of ideas, and is a 
genuine contribution to the vexed questions of the time. 
There are three sketch maps and a short but useful 
bibliography. The lack of an index is unfortunate. 

R. N. R. B. 
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Letters to the Editor. 

\The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return^ or to correspond with 
the writers of rejected manuscripts intended for 
this or any other fart of Naiukh. No notice ts 
taken of anonymous communications."] 

Spectrum of the Night Sky. 

I HA\ 1. novs suci (‘(‘(U'd in obr.iininff .i spot.tn'f'nmi 
showing thii geiuTal ol tln‘ tniin of llu‘ 

night i>ky m the south of h'nglaml, with tin- moon 
lielow the hoii/.on 'I he exiiosiire given was .ilioul 
50 hours. iK'gmning rath night not eailier lliaii 
j.J hours after sunset, aiul dosing .ilxuit midniglil 
'I'here appiMi's, therefoie, to lie no ]>ossihilil\ tliat 
sunhglit or inoonligfit intervt'ntsl 

The spectnmi shows tin' bnghl vellow-giccn 
aurora line \eiv sLiongiv llieie is a eoiilinuous 
sjK'ctruni eoirespoutling in tlisinlnition to tin' sol.n- 
spettnnn, and showing the dark l''raunln)t<‘r Iinc'^ 
11 and K 'I'liese art' peitettly (Jelinite I'he e.\- 
posure is not enough to sliow llie tithei hraunliolei 
JiiK's definitt'lv, and, in any c.r^e, the in^lrinneiit ii^'d 
IS only iaj>al)k' of showing a h'w of tin' strongest of 
them 

Theie is no traie on tins ])!,ile of the mtiogeii 
bands, whu'li loiin so toiispieiions <i patl ot tin- 
spt'itriini ot the polai .unoia hioni some rxpoMiies 
1 have Miadi' in the neighhourliood of Newcastle, 
tiueedegrees f.irther north, 1 lielu'vethal the negative 
bands ol nitrogen .ire a normal )e<itiue ot tlie nighl- 
sky spccliiiin llieie Hut mote woik is lecpiired 
on this point Iv’ vvi i.nai 

Telling Hla< Witiiam, Tssev 
Novemlx'r 25 


Medical lulucation. 

It is stated in N'vri'Ki'. (Novc'inlx'r r<S, ]) (>83) that 
'''The iirofe^sional conrM' has giowii so lull m tlie 
tianiing ot .1 niedn.il sludenl that iL h<is become' 
iilcreasiiigiy diflieult to covei the giound and se< iiic' 
quahhcation in a leasoiiable time ” It seems that 
chcmistiv and physics are to b(' placed outside tlie 
profc'ssion.tl c uriu tiiinii. but bio1og\ is 1(» be lelame'l 
\ knovvh'dgc' of chemistry .ind ph\sies is nee cssarv 
to the doctor, and iiiiuh of the leceiil .idv.nice m 
botli inedKinc' and siirgei) is due to diseovc-ry m 
these scieiu.es ibtl can any one tell us of wh.it 
utility, piaclical c|^- intelloctnal, is the biology vvhicii 
medical students learn—tacts about Hie dassilu ntion 
of plants, the vascular system ot the sea-urehni, the 
digestive' system of llu' Ic'c'c h, tlie ^onc's in the c'cid's 
head, aiul so on ’ N'o one is a bet lei plivsu.ian c)r 
surgeon for such knowledge, and, theic'loic-, siiue 
it lias no bearing on later stiuly and piactuc', it 
IS loigotteii as soon as the picscribed c-\aniinations 
are passccl , 

Tor the medical *111.111 the intc'llec tu.d v.diie ol 
biology should lic', it an\*ivhere, iii iiilei^uelalicm 
It should ( aiise him to tlniik lie should Ic'ai n man’s 
place in Nature -how ho lescmblcs and dilters tioin 
other living beings, and how tho'-c' likenesses and 
dilteronccs atose Man is in bo<h‘ .md mind above 
all the cducable, tlie train.ibh', the .ulajitive being 
From bnth fonvards he iTevelops mainly in i espouse^ 
to use He IS rational and intellectual because bis 
mmd grows through functional activity That is Ins 
S]>t‘c'ial distinction , that places him m Nature The 
medical student learns nothing of all this He may 
be taught. incidenti>lly as it were, tlial some characters 
are inborn, or acquired, or inheritable. But a year 
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or so later, phvsiologists and pathologists tell him 
the quite indisput.ibie tnitli that c^ery character 
takes origin m germinal potentiality {predisposition, 
(liathc'sis), and .irisc's m rc'spousc' to some sort of 
nurture —i c that evc'i v c haraetei is eipially innate, 
acciuirc'd, <ind inheritable 11 the- '.tiidc'nt tliinks at 
all, he must eoiulude, as Hiol Ainistioiig savs \ c'ry 
tiuly m anothci couh'-mcui (Naitki. Noveiiibcr ii, 
p 048). " We arc' mouldeniig awav in our laboratoru's 
<ind w he'll we seek lo in.iKc- known what vve have bec-n 
doing wi' Use a jaigon which we eftnnot oiwselvcs 
undeisl.ind 

'J’he medical '^tidc'nl niav' be lold th.it N.iluiai 
Selection Is an interesting spec iil.itioii, but that uci 
man has sec'ii it in ojiei.itKm Ngain, if hc^ IhiiiKs, 
he w ill I one hide that, ciw iiig to ck Ic c 11 ve oppoi tun Hies 
for obsc-i v.it ton. no man could sc'c‘ 'N.itui.d Selection 
m o])c‘i.ition .unong the* wild .mnnals and plants 
which biolcigists sliidv Ne\c I tiieU'ss, a \'c‘ai 01 two 
Litei he' will perceive it in lull swing in the case' ol 
lubc'ic ulosis and eveiv othc 1 leth.d and pievaleiit 
human disi'.ise, and will Ic.iin that evenv hiiiiian lacc- 
IS u-sislaiit lo c-veiv hum.in di'-'-asc- |iK-iisr'lv in 
pic>[)(>ilic)n to till' li'iiglh .Hill sevc'iitv c»l its ])ast 
('\pc‘iiencc‘ of th.it disc ,ise Theie are scores ol 
disc'ases and hundi eds of 1 a< c's and stib-rac es ol man- 
kiiicl, ami, iheiefcuc-, in sonu' Ihous.incls of instances 

wlienevei .ind whc'revei c lose-obsei vaticm is possible 
--he vviU lind N’aliual Sc-lc-cticm causing .idaptivc 
evolution. .Moioovc'i, he will IcMin that just as 
hum.in races .ilLi-i giadiiallv m poweis of rc-sist.inc e, 
so, at the othei end c>l the sc .de. bac teii.d rac es alter 
m vniilc'iicc' when removed from one kind ol animal 
to anothcT, a thing cpiitc- im-.xphc <ible except on 
grounds ol Natural Sc'leclion 

I lie stiidc'iit ina\ bc‘*laught th.il elfec live selection 
occurs ,unong iniit.itions, not llm Ln.ilions A year 
or so l.ilc‘1 he u ill perc ( ive lubeiculosis sc'lectmg .nmd 
all sliados ot dilteic'iu'c', with tlie result thai r.ices 
present all sh.ides of evolution He may be taught 
that iniit.itioiis sc'giegaje ami llial tlieir inhciilance 
IS .litcniatc' A \eai or so l.ilei he will leaiii that 
huiiMii iirnt.iliinis (,•/,' idiocy. Iiaie lip, club-foot) arc- 
inheiited, poihaps for man\ geiieiatioiis, in a patent 
01 ialeiU condition, .iml liuit only then reproducliuti 
Is altc'niate Moreovei. he will womlei, il mutations 
sc'gic'gatc', how It *happi'ns ih.it long-lost ameslral 
trails sometimes ic-a])peai m [utielv hied doim-stu atc-d 
v.uietu‘s (a jagc'on, ponlire, and many plants) 
He may bc' taught that evolution depc-ndsoii mutations 
and that mutations do not iileiid A \c',ir or Luo hitc.'r 
he u'lll l('.iru lliat human r.n c-s lU'vei dillc'icntiatc' 
uinic' tlieie is iiUc-r-brc'c-ding, but diverge r.i])idly and 
infalliblv when scjMr.ilc'd bv linn- .iml space; th.it, 
though men .ire loud ol Ic lliiig about woiidcys, yet 
111 the whole of wnlteu human history (4000 yeai.s 
or mole) no useful human nuit.ition has iiccii leconh'cl, 
noi one that ch.uigefl the- t\pe ol a lacc . ll»d .dl 
fuim.'in varieties (eg negro ami white'), like' all 
natural v.ineties (eg brown aTid jiol.ir bear), blend 
perfectlv when c'lossed in .ill ch.iiacteis except those 
linked with srx , .uid, l.isilv, Ih.it ''lost ’ anPestrai 
traits nevei u.ippc-.ir e\ce[U wlu-n one' <.»f the parties 
to the ('loss is deiived Itcun a domestic.itc'd v.iriely 
If he thinks at all, hc' will com hide' that Naliiial 
Sc'lc'(ti?>n Is fcnindcd cm liiutii.itions, but that man, 
as IHirwm nolecl, “oltc'U begins his selePtum some 
h.df-nionslrous torin, or .il Ic'.ist bv scune inoclifu ation 
]>ic)niinenl enough to calc I* the eve or to be plainly 
nseiiil to luni ’’ He may be taught tlmt th<? dciiclrinc 
of recapitulation is doubtful Hut if he thinks .it all, 
he will ])erceive th.it any olhei mode c)f evolution 
and development is totally inconceivable .\nd so on. 

The point I wish to eiiqdiasiso is th.it medical 
men, with an acquaintance with man ln^i^llely more 
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intimate than any biologist can have with any 
animals or ]>l;.iiits, with abundance of direct, not 
morelV (.irumistantial evidence, have no need for 
the traditional biology of biological teachers. They 
are in a position to construct, and for all practical 
purposes liave already coiistnicted, a biology of their 
own. Iho traditional teaching has with them no 
irdluence whatever oxtejit as a vsasto of time, and 
oiiglil to be. and before long is sure 1o be, eliminated 
from a (iirru ulum wliti h has outgrow n it 

. • (i AkI IIDAl-I. ItlJD 

0 \Ktona Road South. Soiilhsea, 
a\o\ember lo 


Divided Composite Kj^es. 

Ii IS not uncommon to lind among msis ts in- 
staiKis wluue (S'u li (omposite <‘\e is divided into 
two jxirtions, so tli.il m .ippe.ii.uue llieie seem to be 
four I'ves instead of two In sections, however, it is 
seen that both parts aie (onnected with tlie same 
ganglion 

Sf*me1mies tin* riMsoii for the division is obvious, as 
in tlie c.ase of cert<im beetles whu.li have a }ii<>mment 
soil ol ‘aimoured belt ” uirrual hon/ontallv roimd 
the liearl IJeie half llie (we is abova* an<l hall below 
the belt, thus giving a view of the ground as well as 
of ol)|ects above it 

I he re.isoii for dn])Iu ation, however, is not always 
so .ijip.irent In the majoiitv of composite eves the 
lonvex suiface is coveied with lenses of uniform si/e, 
bntm those to which the present note re!al<“s, namely, 
dragon-lhes, White (or Cablcige) fly, ami Apludes, tins 
is not llie case 

Among the dnigon-lhes—a*\€iy highly developed 
type—eai h (we presents a continuous conv< x surfai 
but the lenses of tlic upper part an* miuh hirger than 
those below The transition from large to small is 
quite abrupt, but as llu- uir\atmeof the siiilace is 
conlinuous the line of dem.iic.ilion is not noticeable 
without the use of a m.igiiifvmg glass 

In the \Vliit<‘-fly {Alfyrodc<. pioletella, etc ), wliere 
tlie eyes are well divideil, the relative [losilion of 
the large and small lenses i», icversed, the larg(“ lenses 
])emg b('low 

The c>es of Aphides present for the gieater 
part of tlici: area a convex suiface carrying 
lenses ot ecpial dianuder, but not far from tiu' 
posterior maigm there is a smatl prommemi' 
bearing a few lenses on its summit and sid(*s 

The aiipear.inec of the eves of dragon-llies is 
so well known that it is sc.in elv necessaiv to give 
figures, but it may be rein.irked that the areas 
coven'll! respecliv'cly by the large and small lenses 
ditier considerably both 111 toim and extent m 
ditferent gena*a 

WRile-tly is chielly known as a pest m gn-en- 
houses, and until its appeaiame in unusual 
numbers in the autumn of lo-ii. 1 had nevei 
giv'eii, it anv .ittenlion Anv one. however, 
who examined the perfect insect with a magni¬ 
fying glass might well be excused for taking 
it (as (lid Tinn.Tus) for a small motli. but it the 
course of its development is followed up freun the 
egg to the iiqago it is seem to be more lucirly allied to 
tlieAjilides 

Far the best account ^if it is given by Reaumur 
(“ Mcmoircs." Tome If ) in J7,F‘. ‘"‘^'1 having myself 
repeated his observations of its transformations, I 
can confirm the accuracy of his description All 
Reaumur’s sjiecunens were appaiently taken from 
the leaves of Chehdomum majtis, but this plant is not 
abundant in the neighbourhood of Fxeter. 
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White-fly, however, fccdson a great variety of leaves, 
and 1 have taken it from cabbage, tucumber, tomato, 
campanula, veronica, and from many composites. 
There is a considerable difference in these cases both 
in the size of the perfect insects and in the density of 
the cottony down with which they are coated, which 
gives them their white appearance, but whether this 
implies real specific ditferenccs or is only a result of 
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diilerenl food, is, I behov'e, considc'red uiKc'rtain. 
Among m\' own sp<\inieiis, tliose t.iken from cucumbei 
vvc'ie tlie snialk‘st 111 si/<‘ .md had the tluniiest coating 
of down The div idt'd e) es weie closely similar m all, 
utkI the g<‘iiei,il .ij^pe.irance of the insect is shown m 
the e.imera-lucida .sketches, Idg i W’hen the liead 
IS viewed from undeineath, especially when it is so 
tinned that only the low'ci pan of eves are visible, 
the face is cuiiously ovvldikc, the jiroboscis standing 
foi the beak 



Fit. 2 —Bl.ick Apliis t.ikcn from Lilmriiuin 

a, Heail, snie view 

b, 111 ad, finiil vilw ' 50 , 

f, 1 ' ye and p.iit of ho id ^ 125 (60 111 the ropr<i.Iiii tion), wn from .ibovc. 

Tlie eyes aie shown m more detail m the photo¬ 
graph. Fig I. 

Ihere is always some difficulty m photographing 
such tibjccts as rctjuire large magnitication, but the 
structure of wlmh does not {permit of these being 
flattened, and thougli miiCh less detail is shown in 
Fig. 1 c than can be made out by focussing each part 
independently, the ditfeiencc in the sue of the upper 
and low’er groups of lenses is very apparent 

Several species of Aphis taken from various plants 
were examined, and in all of then the eyes had the 
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peculiar feature illustrated m Fig. 2, a, h, An<l c. 
The prominence v.-^ricd slightly m size and position in 
the different species, but there was always at least 
one lens on the summit and three or four round the 
sides 

Divided eyes must be, or*at some period have been, 
of use to their possessors. Have the natin.ihsts any 
cxplanatKui of what that use is ? I'he ca^o of the 
Aphis eyes seems espociallv <hflu nit 

In the last century Johannes Muller expn'ssed the 
opinion that in the picture fonned h\ a toinj>osit<' 
eye each lens (onfribnted only one lnlples^lon, r ^ 
that the picture was made up of oiih llie same 
number of patches of light and shade as theie weie 
lenses to foim tliem, just as m the tmxleni ' jUixes', 
block ” light and slnide etlects are produced hv the 
varying intensities of umfonntv di-'lnbutcsl dots 
In liScj.j I gave (Piot KS) some Iheoiotual 
reasons 111 sujipxHt of Muller’s view This papet has 
been mentioned m several mote u-cenl books. Inil tli<“ 
theory itself is not (luotcsl It is, however, so snnjile 
and, coupled with tiu' measiuemenls of vaiioiis 
composite eves, so conclusive iliat it may he worth 
repc'titioii in tins place ^ 

Ivvery oru' knows, or ought to know, 1h.it the im.ige 
formed by a pieifect lens of a distant blight ixnnl 
consists of a biigliL disc siirroiindc'd by faint rings, 
and that the angulai diameter of tin* disc as seen 
from the ojitic centic ol the lens is of the- order X/D, 

X .111(1 I) being respectively the vvave'Icngth of the 
light and tlie diameter ol the lens 'this being the 
case, it IS evident that no advantage in delimlion will 
be gained by pirovidmg a redma capiablc of distin¬ 
guishing angular distances Ic'ss tlian \/l), 1 v the least 
(listance which the lens can lesolve 

If tlie wave-length is taken as 1/50000 of an imh. 
then for a lens 0001 m in diameter X/|) is r.itlier 
more than one degree, and for a di.uneti r of o oooi 
in., lather more than ten di'grees 

If a number of small lenses ate- placed sulc by sidi* 
with their edg(‘s touching on the suifai.c of a spluTo 
of radius R, and if the focal length of the lenses is 
small comj>.ireil to this radius, images of outside 
objec'ts will be fornu'd on .1 concentric spiheiical 
Sill f.ic'e (vvitli a radius somewv hat less than K), in these 
images, only tiiose objects can be sepaiated of vvliudi 
the angnlat distance apait is gieatei than X/D 

If, then, the total snifaie is < overc'd by a retina 
winch jirovides oiilv one sensitive; point lor each leii'' 
to act on, the iiniximum delinilion will bo secured if 
the; sntitense ol each leiis at llie centre of tiu' spiluac* 
IS also \/D. that is if D/K ^--X/D. and this is the lelation 
found to hold 111 the most highly devc'lojied coin- 
jX)Sile eyes. It iti.iv' b(' said, tlieretorc*, tlial the* 
construction of thc'se c;ves is one ol the most <letinit<' 
refcrcnci's to tlu' vvavc;dength of light to be found in < 
orgaim stnicturc'S The actual valiits of D li(M)et\v<‘en 
soiiKdliing over 0 ooi in and a little less than 
0-0003 in ’ The definition, then fore. even m the most 
favourable cases, is very pioor coinpaied with that 
given by the smipk* (“V'C's of veitcbiatos, where .1 
single lens forms an image' oi» a retin.i closi lv p.n ked 
with sensitive jxnnts, while^in the composit*,' eve each 
retinal point is cajiped with its own lens 

To form .i compiosile <‘ve with the same dclinmg 
povvc'r <is the hnm.in <'ve, for example, the lenses 
would h.ive to lie on a splieiic.il siiifacc of iH ft. 
radius 

it would be interc‘Stmj> to know how or wliv the 
two types have conu^ into existence A Mallock • 
9 Baring Crescent, ICxctcr, November 7. 

• I lijve lakcn wme trouble in nniving at tins lower limit, measuring 
directly for this pnujose the v.dnes «i( I) for the smallest Dtplera (and their 
parasitic Hymc-iioptera), Ejlheincr.i, and others. 
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Action of Cutting Tools^ 

If Mr Malbck’s friction theorv of cutting-tool 
action IS valid, and if cutting tools are evcTettectively 
lubncalcd, it would follow that the diy tool should 
have an angle dittc'rcnt fiom that of the lubiicated 
tool Hut this is coiui.irv to univc'rsal practice 
I'hc* inleience vvonkl then be tbat eithc-r the friction 
theory is unimportant .ind extu-nielv mcom])U‘U‘, 01 
that lubiication as j)ra<tisrd bv migineeis is veiy 
invitee live llie kiltei view seems mlue collect, foi 
the following le.isoiis 

When a tool h.is Ixcn luttiiig foi some* tinu', metal 
.nciiinnlalvs on tlie [loiiit ol the toi>l and a<lheres 
sonictnnes so liruilv that U i.iiiiiol be lomoved, 
wittiont nsk of Ineakiiig the tool, extept bv giinding 
rills agglomeiation o! niel.il in.iv be said without 
looseness to lie weldc‘<i to the too] just as m i.iscs 
ol bi'aimg sei/nre tin' imt.ds aie welded together 
fills is espi'i lallv olivioiis in heavv woik, and it e.in 
be seen m .1 lesscT degiee in inodc-i.ilc-lv light woik. 
When contact is so intimate and piessine so gieat 
as to c.iusv sncli colu'sion it is dilln iilt to «onceive 
tb.it liibruation in tlu* usual sriise ot Hie t(‘rm can 
exist .It tlu- jionit of a cutting tool 

Moreover, eiigiiieeis in maiiv (ountiies liavo striven 
to introdm e Inbnc.int to the c nit mg f.u e by means of 
high-velo< ity jets and bv dulling lioK's m the nose 
of the* tools, but vvillioiit success 

Lastly, the tc;mperatiite at the too! face is extreinc'ly 
iiigh iuimngs winch pass over tlu* surface are hot 
enough to caus(‘ .sc'rioiis burns, ami large tool cioss- 
s(‘ctions .in* m*cessary to condiut the heat away 
from the nose of the tool It lias hi'cn observed 
that modcin high-spc'cd st(*il will (nt at .1 dull red 
lu'at, and while this,is,.111 .ibiioimal condition, there 
IS (‘vidcnce c*noiigh to show that the feinju'iatures 
existing in aveiage m.u.Inning work ,irc higher than 
can be met by spi'cial liihiualing systems under 
less str(*niions ])i(*ssiires '1 Iiese consid(*ralions seem 
snltujeiit to rc'lnit the u^ea ol culting-tool Inbruation 
in most c.ises, .md to suggest Hi.it the* (hi(*f value* of 
so-called cutting oils is in their cooling pioj)crties 
Ivvc*n till pentiiu whu li is iisein! m c iitting haul steel, 
m.iv )iave nnicli ol its \*iliie in its latent heat of 
cvapoiafion ('(*rtaiiilv to obtain a good timsh on 
biird stet*l with tyipentiiu* oHeii ie<iiiires a spiing 
tool and light cuts. 111 wliu h c ase then* is theccjiuvalent 
ol chatter lu a mild form, .iiid Hus is condiu ivc; to 
lubn(..ition 

In Hu; discussion on JTof Coker’s paper it was 
stated Hull the point of tlu* tool u.is not ill contact 
with the woik, ami Dr l.anchi*slei very trcruhantly 
.isked. What was the good ol li.iv ing Hu* tool sli.irpened ? 
But It IS vvc'll known on heavy work or with jjpols of 
infeiior Ic'inpm Ih.it work must lu* slc'ppcd periodically 
and Tools legioutul 'flu* idi*a that t^c point of a 
tool is not in contact with the joli is perhaps a natural 
due, and icsts on .1 dilliculty hitherto unc'xplamed 
It is common obs(*rv.itioii th.al a tool vveais most 
some little distance* fiom the (*dg(*, and the edge may 
last a good deal longer tli.iii Hu' pait behitid it 
But this is no pi oof tluit tlu* edge is not in contact, 
and d the edge wen* not m contact, tlu; action of 
cutting tools would be even moie p<‘rplexing than it is. 

The c*x{>lanation of this jiomi may lie 111 the fact 
that* the turning has less relative* moAou I'^'ar the 
edge of the tool than at .soiiu* distance behind, and the 
justihcation for this view is*seen in a closer examina¬ 
tion of the motion of a tuimiig The neutral axis 
of a turning h.is a constant speed appioximately 
ccpial to the culling spec'd, but when the Inrning 
begins to bend there is a speed of rotation added to 
the speed of the nciitial axis, and this rotational 
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speed vanes as the thickness of the turning. As the 
turning does not Iiegiii to curl or bend until after it 
passes the ed^e, it is not dif/icult to see why the edge 
should wear well and give the impression that it 
liad not been in contact. The fact that the point 
of the tool IS m contact with the work may be inferre<l 
from tlie fact that in many circumstances steel is 
welded on to the point, and but for the gicater 
relative motion behind the nitting edge when* tlie 
stounng action is c'xcessive, this deposition of metal 
would prol)al)lv be more extensi\’e 

W’o are then dtivcn back on .mother part of the 
problem Why do sliavings curl ^ riie .malogy witli 
riv(‘l lie.uls IS unconvim mg, foi shav«ngs are um\ ( rs.illv 
ll.it in a lateial dneclioii, wluch—having legaid to 
\ariety of tool profiles—is evideiu i- of the extia- 
oniinary stresses iiuolvtsl and ol the flow- tlicv 
produce—the stress on tlie upiur f;uc of the tool 
is of tile Older of too tons ]» r s(|nar<- ineli m <|uito 
ordmaiy piaclico A more dinii and convincing 
cxplaiialioii Is tlie follo\Miig ( onsidei a ]ti<‘ce of the 
shaving a.s in llieiiiagram (j-ig i) 1 hcie is the down- 
w.irds she.inng force S at the |»nnripal pi.me of shear 
and an opposite rcaition K .it tlie tool f.ue 1 hes<“ 
produce a turning lonple \slmh li.is nuue tlian one 
cllect In most cases tlie cifcct of this (ouple is 



to disloit the enieiging element into a wedge the 
base of which is extended b> pl.islu flow ,it the tool 
face and the upper pait is shorumed as in bending 
Tlie It'ndcucy is to place lhe<-lowei or lieaimg surface 
of the shaving 111 tension as 111 .1 beam, <iiul if the 
material has a low tensile stieiigth as m cast iron, 
the shavings bieak, but e\cu these brittle matcTials 
show a slight curl in the ‘♦mall j)ai tides remoced by 
the tool Krictioii at the tool f<ice, as Mr Mallodc 
points out, resists curling, but it !•> ptoliablv not tlu* 
govcTiiing factor In tin* dis(ussion <■•11 J^rof Coker’s 
liajKT, Mr. II I lirac kimbiiry ])Ut fou'anl tlie \eiy 
imjiorlaiil observation that slow sjieeds are loiiducive 
to curling and liigli speeds piodmi* stnughf sh,icings 
—this in tough steel Having reg.ird to the fact 
that (utting-tuol action is .a piobleni in plaslie How, 
the viscosity of the metal is probably impoitant, 
and aa the temperatures at the moment of cutting 
ate very high, eonduetivity an<l lensik* stiengtii vvIumi 
hot may be decisive factors J he r.ilio of shearing 
stlength to tcmsile strength enleis into tiu* jilienomeiion 
of culling, but as p^irts of tlie shaving .ire tlowing 
it IS not e.isy to gel dear views on w’li.it is taking 
place, 11 S Uowi.ri., 

Director of IW'search 
Keseareh \ssoi i.ition of llntish Motor 
mu' \lh<‘(l M.mIIf<\ctillers 
15 Bolton Road, (’liiswiek, W..p . 

ember *) 
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An Empire Patent. 

Mu Hulmf.’s letter in Xvit’RJ. of Xov’cmber i r, p, 
objecfion.s to the Kmpirc Patent on grounds 
which would occupy too much space to tin verse fully, 
Init I would venture to rjuesiion his general con- 
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demnation of the present patent system. A system 
such as he proposes, which would, grant a monopoly 
only to such persons as were actually working an 
invention, would be unjust to an inventor without 
capital to exploit his ideas. Moreover, considerations 
of novelty could not entirely be left out. Presumably 
Mr. Hiiltne would leave this to be decided by the 
Courts, but litigation is costly, and 1 imagine that 
few' concerned with the business side ol patents 
would be willing to dispense witli a search for novelty 
mi the part of the i’atcnt Oflice, the advantages of 
wliirh ajipear to be suifii lentlv obvious. The hmita- 
fion, for jH'aUual reasons, to BntisJi patent specifica¬ 
tions does not di'tract from those advantages, lor, 
assuming the patent system to be of some value, it 
is most likely that subject-matter of a patentable 
nature will be disclosed 111 the first place in a patent 
s|)e(ilical 1011 Mr liLilnu?’s objections to the search 
appeal to be based largely ujion Ihiited Slates ex- 
jarKiKo, hut tlu' opinion he (jiiotes may be due to 
diller<‘H<<‘ ol elficu'iuy m adniinisliation in the two 
countries, particularly wlien we consider that Ameri¬ 
can se.irch IS thcoielK ally not so limited as lienx 
I'lie arrangements as to “'working" lai<l down 
111 the i’atent A( t ot whuh ensure that any 

patent granteil m tins country must be worked hcie 
on a (oniPiercial scale, would, it is to be jin-sunied, 
appiv to an I'anpire PaUail 

ill coiulnsion, may 1 be allowed a woid of warning 
on the loo fai ilc .ijijihcatiou of biological consKlera- 
lions to human society? Mr J Inline’s as.sumplion 
tli.it a llatteiiing of the population curve is an un- 
fiLV(»iirable symjitoiii vvouhl not Ix’ endorsed by 
sociologists, and tends to discount whatever force 
Iheie may be m his biological deductions re. Patent 
Laws IvKNhsi E Towt.er 

35 St. Andrews Square, 

Suiluton, Novi'inlier 15 


The Movement of the Positive After-image. 

Till ur. Is no doubt that movement ot tlie jiosilivc 
afler-niiagc lakes j>la<c without movement of the 
evesasMr If S Kylandstates (N.muke, November 18, 
j> 068) His expeiinieiiL is comphcateii by the fact 
that all jxntions of the hgiit shown have not the same 
intensity, causing a coiiesponding ditlorence in the 
after-image 

'Ihcre ajijie.irs to be, at anv rate while the eyes 
.ire being iiscsl, a sti'adv ciiculalton of jihoto-chomu al 
material fioiu the periphery to the 1 ciitrc of the ictina 
llie following expiirnneiit shovvs^ vmy simply the 
inovernrnt of the positiv<“ after-image without moving 
tlie eyes If two rectangular strips of white papci 
' .ibout tliree im lu'S long .nul a third of an inch wide 
be j)la( ed on a jnei e of 1)1.ic k veh el and siqiaratcd by 
a ibstante ol .in imh, defimte positive after-images 
may b<‘ obt.'iinod of llu* two strips by viewing them 
vvitii one eye, the eye being directed to a point mid¬ 
way iK'twcen the two stiips of jiapcr, the other being 
closes! .ind coveicd willi black v.iHvet. for the shortest 
possible tune, tlie eve being simjilv opened and closed 
i wo (l(Mr-( ut pr)siiive afler-images will first lie seen , 
these lapidlv become bhiiied and gr.idiiallv approach 
cacli oilier, the central jioitions of c‘:uh appearing to 
bulge towards eacli olhet and to combine first, the 
upper and lowei portions disappear first, the two 
after-images gradually confimie m the centre of the 
‘field of vision, the last phase being a white circular 
bliu, whuh slowly disappeais with a vvhirljiool move¬ 
ment. It will be noticed that tlui after-images do 
not become negative F. W. KpRincE-fiRLiiN. 

J.ondon, November 18. i 
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Acoustic Research. 

The editorial article on the subject of “ Acoustic 
Research,” in Nature of October i8, p 565, convey? 
an impression which seems to need correction 

In justice to the life-lorfg labours of the late Prof 
\V C. Sabine, now gathered into a volume of ” Col¬ 
lected Papers on Acoustics” (Har\’anl f'nucrsitv 
Press), it should be said that the practical problem of 
predicting the acoustics of an ordinary aiulitormm in 
advance of its construction, or of correcting one 
already built, was solved by Prof Sabine some tuenty 
years ago. The essential feature to be considcicd m 
such a problem is the reverberation, and Sabine’s 
papers on this subject are full and complete (Jther 
acoustic ([uestions are, of conrsi', sometimes involved, 
such as the transmission of sound thiouKh walls, the 
effect of lesonance, etc Several of these had also 
been the subject of prolonged cxpetimeiil.il mvestig.i- 
tioii by Prof Sabine at tlie Jefferson Pliysu al Labora¬ 
tory at Harvard, but some of the results witc withlield 
until the work could be completed llis mitmielv 
deatiunteiriii)to<l this prognuiimo, aiul siiKelhen the 
work has been continued here, and^ at the Arouslical 
Taiboratoru's, Illinois, iiiidci the {hre( tioii of Hr Paul 
E. Sabine, as desciibed m Mr Munby’s article m the 
issue of Nature of (Xtober 2S, p 575 
•.Arcliitects in the t'nitcd States have become awaie 
of the importance of Sabme’s results, and stores of 
cases could be cited m which the ajiplication of tin- 
principles worked out by liim has led to complete 
success The oiunion tiuit ” the laws legid.iting the 
production of a siucecstul building for hearing .ind 
spe.iking have )el to be worked out ” implies .i hu k 
of lespect for Sabine’s pioioundly .i<< urate and 
thorough work, which i am sure no one will iiiaintam 
w’lio has taken th(' trouble to .ittpiamt himselt with 
the subject IjiI'.odohi; Lvman 

Harvard University, ('.unhridge. Mass , 

Novembei 14 


[The intention of the aitide to winch Prof Lyman 
refers was to ]>r<>mote increa->ed allenlion to acoustic 
research, and we regret tluit a phiase m it should 
be regarded by him as implying a kick of lospei t for the 
pioneer work done by the late Prof Sabine While 
readily a<linitting llie v.ilue and <omplctcness ol 
Prof Sabine's jiapcrs, the coiiLiiiued us< tul a<(ivitics 
of his acoListu, l.d>orat(>ry would seem to mdi( ate 
that 111 the geiieial sense intended tlie exjiressnm 
used m reference to tlie need for further invcslig.dioii 
w'As justified It inav lie tine tli.it rules have hem 
worked out iijion which a perfect aconstu bmldmg 
can be constructed . the practical pioblem pieseiitcd 
to the architect, however, often takes the foim ol tlie 
provision of acoustic su< cess with prescubed limit,i-, 
tion in the matter of <lesign, aii<l it^s in this direction j 
that further knowledge is rieedeil — I-'ditor, Nviuki ] I 

Separation of the Isotopes of Zinc. j 

Pure zinc lias biaui siibji'^teii to dislilkili(;n m a I 
high vacuum, and arfter three fnictionatioiis of (lie | 
distillate the lattei shows^a lower deiisilv* tlian tlie j 
original zinc The icsidue has been icdiiced by 
evaporation to onc-twentieth of the original volume 
and shows an incivaseil density. 1 he methoil of 
separation is .Mmilar 111 jinnciple to th.it of nr0iistcd 
and Hevesy for nuTcnry 

Two sets of ihstilkitioli-s have been carried out ^ 
In the prchmin.iry set. last winter, the distillations 
of the distillate weie earned out too rapidly and too 
great a cjiuintily was distilled. The results for the 
distillate indicated no separation, whereas the 
separation of the nesiduc, which w'as effected under 
better conditions, showed an increase in density. 
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Another set of distillations was therefore earned out 
this summer under unproved condilu^is (using licpiul 
air condensation and a nioie careful regulation of 
the temperatuie and tlie quantity chstillod). I’lic 
final distillate is lighter and the (iiial residue heavier 
than the ongm.il zme Plie ilotermmation of the 
density of a luetal, as ordinarily performed, is no 
criterion of the avet.igi' .Uonuc mass per unit volume 
rile ni.im part of the work has thcieloie been directed 
towards making it so , the only altern.itivc appears 
lo be the deleiniin.it.oii ol the .domic wiughf to an 
acinracy of about i jiait m 10,000 'Hie pu'sence 
of ll.iws, of impiinlics. of allotiopes, and of metal in 
a dillereiit phvsi^al st.ite do not Millu'ieiUly explain 
the rchiills , the di?.cuvsiim of these lour jHimts will 
be included m tlie pnbJic.itiou of the woik 

'lalving the density ol Uu“ initial /iiu as unity, llu' 
density of tlu' distill.di' is oooojr, and ot the re.sidiie 
I 00026 1 Ik'so numbers apfK'ar to bo outside the 

error of i j detenmnatioiis of tin' density of 7 sejiarato 
sampk's of tlie miti.d niaten.il, Joi th<‘ greati'st 
<livorgen(c between the numbers obtained only 
ainomds to 000015 lec.istmg llu' lesidiic and 

the ili'-tillale tin* dilteiein e is inaiid.iined 

Ihe si'p.iiation indicated by these lignre.s would 
tmjily a cJi.iiige m aloinn weiglit of about 3J units 
m the secoinl [ilace m (lie .dnime weiglit I'lns is 
considerably less than migid h.ivf been ox}>octed if 
the inet.d was composed of eiiiial qiiaidities of .an 
isotojic of an atomu, wc'igliL ot ()| on one h.ind, and 
of isotopes 1)6, 08, and 70 on tlu' oltu'r hand 

\i I Rl I) (' Ici.i RiON 
Tin* ('laicmlon L.d>oi.dot\, (Kfotd, 

N<)\ember 1 


A Curious Feature In the Hardness of Metals. 

• • 

I 5 v combining Meyei's k)rnuila 
L ad" 

with th.it for the ordinaiy niun'll test 


H-L ^ (I) - UP) 

the follow'ing lelatioiiship is obtained . 

''%D C;)"l 


In this the second teim ce.ises to have a real 
me.iiimg wlieu • 



Beyond the load corresponding to a value 
I. </!)" 

the li.irdiK'ss beciinic.s iiiiagin.ny. or, m other words, 
the lo.ul will be siilticienl to lone the ball through 
the material conlimiously This lact may well be 
of coiisider.ible iinpoitame m connexion with such 
fpiestions as the penetration of <1 plate Wy a projectile, 
111 puiuhing operations, .ind even m lathe work. 

* la tlie c.ee of .i steel of o 2 j)er cent carbon and 
o () per cent manganese with a Brincll h.irdncss 
i’umlx‘1 of 140, using a b.ill of 10 mm diamety, and 
.1 load of 3000 kilograms, the v.diies of a and n will 
])(■ .iboul j\ ainl 2 29 respectively Und<‘r thc.se con¬ 
ditions the lo.id at wliuli peiloiatioii of the steel will 
occm will Ix' ij,4oo kilognims, wlien the hardness will 
have lallen to <i2 ^ 

ESillier work in this direction is being earned out 
by one of us, but the fact ^hat there is a high load at 
which the ordinary haidness measurements cease to 
apjdy, and the possible sigmticance of the fact, seemed 
sulliciontly interesting to wairant early publication. 

Hugh O’Neill 
E' C Thompson. 

The Victoria University of Manchester, 

November 15. . «• 
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The Use of a Pancreatic Extract in Diabetes.' 

I 3 v Sir ('. S Sin-RRINCTON. P.U.S. 


I N' ihu uonK (if Its dkirtcr, rupoaleii at the admis¬ 
sion of f'udi nf‘V\ Idlow, the Koval Sodelv is 
dfs< rilicd as inslilulcd “ for Improvinu Niilural Know- 
Icd'.'c ’ A main means lor tiiat “ irnpro\in,L; ” is dis- 
(o\er}. In the tase of natnrid knowledge the main 
road to disioveiy must lie in rescan li There an* 
sexer.d ways in whuli research tan he en* oiir.med. 
;ind one oi them lies m pnnidiny^ suitaiih* workers 
With the means to devote tlu-ir time, lreely to investi- 
yalion 'Hie sot letv is lorlunate m jiossessinn now, to 
a soniewliiit greater extent than formeriv. hinds lh.it 
maybe tonsideied iis permanently a!lo<ated to this 
fundiimental ohjecl : for tlioii;^h its existence exltnds 
now to more than two and a half lentunes, finant i.d 
help duet ted to this cnnmntK impoilant .nm h,is 
(ome onh rdatixely retenlly Thai il should ha\e 
now Ih^uuh max he a sien ol the .iiiixal ol an \,ee in 
some resjiects new , the hcemninL; ol a trend towaids 
wider puhlit interest in and s\iu|)alhy with resc.in li 
Ol exeiits in liioloi^na! scieiue in the past xear 
1 max nunlion one th.il is attracting attention 
at this time In the hhxsiolouu al Lahoiatoiy ol 
'I'ojonto Tniveisitx lias been prepaud a p.imnatK 
exli.u t possessiiyi; stnkiim power oxei Ihe < aihoiixdrate 
metahoiisni o! the hodx Potent as ii is, experiein x 
with It Is still limited Work ol urLiinix is ie(|nired 
with wh.it mav proxe to he a ih'sired reined) , tlu 
first prouramme is hirthei in\ estimation of the extrai t's 
lull properties, with lauiion a-^ tv raisinm hopes whnh 
pr;i( til e max'hut parih tullil Sia h are lln'i onsidi i.i- 
tious w hii.Ii weimh with theCan.idi.tn - and the dis< ox( iv 
Is Irom a ( anadian unix eisit\'--lo whom the disi ox (r\ is 
due. In this < ountry the M( dn al Kesran h Contu il iias 
undetliiken puhln -spirittd dir<^ tioii ol the extra* t’s |)i< - 
pa rat ion ;ind of Inrther d( termination ol its projiei lies 
'Hie phxsiolomn .il steps ol th(‘ disiovtrx nmx he 
hiierix' outhnid thus - 1 h^trin tion ol the |).mi le.is 
Is well known to prodni e in the dom a diaheles-like 
condition. ia])idlx fatal The lixer^ stou- ol ylxmyn 
]s lost, and I annot he reiiewid hx exxn liheial supplx 
oi Us normal sour«(. i ai hohxdr.ite lood Suear 
loim.itmn Iroin pnUems nisU's. with rapid waslin- 
of the tissues, at the s.nne tune the blood is sui- 
(harued with suy.ir. and the tissues are un.ihle to make 
Use ol simar In <i noiinal animal, i^liuose put into 
the (ir<*alation r.iises the ratio of * arhoii i.hoxide e\piu<l 
to oxx^en absorbed, he*.iiise the tissues (oiisume the 
siieau- hut olu* osi simikiiix mtrodme*! into the d(- 
p.in* re.iteil diaheti* anim.d does not i.iise Ihe respiratoi > 
(|notienl the tissues fio longer * onsiime the sm^.ir The 
inlerepi e has loni> bet n tha* the pan*.teas piodin es som* 
siihst.in* e enahliiio the ho*lx to make use oi su^.ir -soine 
suhslame that m fail should lontrot leitain tonus ot 
fliaheti's At Toronto there seeiii;. to haxe been secund 
the extraction of that siihstame . 

The pan* r^-as I'onsists ol two strm liiKs intim^itdv 
tommini^led. One. seiretmtr cells set round dmts 
into which ihev pour the p.imreatK jime, is potenllv 
dlLtestix e • the other, s* attereel m tiny islets, is s(‘emin;;lx 
unrelated to the ducts thoujih (doxely related to the 
blood (hannels. Tlie want of .success of pamrealu' 
extracts in niitis;ating a diabetic ('onditiun niiglit be 

' I'rotu the«|'>rcsi(Icuti.il delivered to llic Royal Society on 

Novcnil» r 30 . 

NO. 277l'W0L. Iiol 


due to digestive power.s of tlie juice cells destroying 
an anti-diabelic substance i»f the islet-cells. Dr. V. G. 
Banting determined to avoid this possibility by 
j>reparmg extracts made irom the pancreas after its 
Irvpsin-yielding cells had lieen selectivelv brought t(j 
alropliv by ligation of Ihc' gland ducts He and Mr. 
best, a c'ollabor.itor who joined him, overcoming 
foimiclable dilfuulties of techni(|uc, succeeded in 
preparing the reipiired material, and in examining 
the effeil *<1 extra* t upon dudietic dep.in('reat(d dogs. 
They lound ih*.- sugai i;ill both in the blood and urine, 
and tb.it the anim.ds, instead ot d\ing in three weeks, 
reniiuned, wlule treated, m excellent condition 

'I’lie lurther prose* uti*>n ol the xvoik afterwards 
eng.igc-cl otlur * ollabor;ilors to mention ihc'm m 
.ilph.ilieti* ai ord('r,('ollip,llepburn,T.at* hford.MacLood, 
iind Nohle , <if these Trot MacLeod, liiriisell director 
**t the Toronto lMixsiologic.il Laboratory, is well known 
as ;i skilled aulhofily 111 expetiments on carboindrate 
metabolism, and Dr Tollip is prolessor ol bio-t hemistry 
in th(‘ Umxer'-ity ol Albert.i. though temporarilv 
working .It 'loront*"). With team work, adxame lias 
picuecded ic-lalixelx ciuickl)', and siucessiul extracts 
.ire now olitained from ordinarx ox and other pan* reas. 

Of miiih plusiologi. al iiUeresl is the fact tliat the 
.I* fixe piincipl*' m tiie extr.ut seems one viDiually 
(ontrolling the blood sugar m health, for Us iniection 
lajiicllx lessens the blood-sug.ir m n**imal animals. 
The exti.u t. added to a simple perkision lliiid eonf.lining 
.1 little glue ose and st reamecl tliroiigli the isol.Ued r.dtbil 
heart, im re.isc s three- ot lotii l**l(l the he.ut's upt.ike of 
siigiii Irom the fluid The e\tia*l sometimes exokes 
seiious neixoiis disliirbiim (.s secmmglx assoc i.iteci with 
* xlreitie kill m the .iniount ol the blnod-siig.ir 

Adiumisieied to di.ilxlic dcji.im reated animals, the 
extiail brines ic.tppe.iraii* e cd (lie hxci's glxcogeii 
store, while bunging down the Miu.ir ex* ess m llic“ blood 
iind the excretion ol sug.ii and acetone m the untie, 
ami It en.deles the diabeti*- oig.mism to (onsume 
simai II also lessens or prexeiUs hx pc iglx < lemi.i 
prod 11* cd in .iniin.ils in si x'c lal other xx.ix s 

Oialilxing success li;is .ilreadx .itleiuled llie use ol 
tills extra* t 111 the uliet of di.ilx'M* p.iticnls, mu* h 
lurlhei U'seai(h is. howextr xet )ii«'*ied lor chw c !op- 
nuiil oi the methods ol extiailion and ol the routine 
use ol the a* lix e piinc iple 

The mipoitant, phxsiologu .d a*ix'.in<r thus just 
u.iched comes .is a fit rew.nd to those who h.ixe 
a*hi*'xt‘d It II IS, oi course, tlie sinking result 
ol stcadv xxoik pursued b) Jiianx x.iiioiis woikeis 
througli iiuinx' earlier xeais Sue li work, we m.iv 
rimiemlx 1, lax otlen ojxa/to* harg*; lex the* unenlightened 
ol being‘’mc'rcly academi-;' ,ind luiitless. its rew.ird 
being at the liiiic smij)l\ the iiUiinsu stiuilitic interest 
cel the fa* ts obt.iiiiecl TheToroiUce mxesiigaiors we mav 
be sure would s.iy with Pasteur, ‘‘ 'fee luix e the fruit liiere 
must have been iulli\;ition ot tlie tri*e.” Pait ot ihe 
nuiit ol the recent succ('s'«lul investigation has been 
* its .'ippreciatioii of possibilities indic ;ued by jirevious 
work. leiil that merit is after all only a preliminary to 
ihc' main achievement The actual acliiexement i.s 
the deserved success cet a bold attack conducted with 
conviction and determination and carried tlirough in 
the face of iorinidal)le experimental difficulties. 
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The West Indian College of Tropical Agriculture. 


By Prof. J. B. 

"'ill', opening; of the \Vwt,Tiuiian ('ollcj*e of Tro))ii al 
A^riuilture by His Exicilenry Sii Samuel Wilson, 
the Governor of Trinidad ami Toha^io, on Oelober i6. 
\^as an event not merely of Imal but also of Imperial 
interest, lor it constitutes a memoialiie l.iiulmark m 
the progress ol aj^iieullure tlirou^diout the British 
]>ossession.s m the troj)Ks 

The idea oi such a (olle^e in the W’esl Indies owes 
its imeption lar^el) to Sir l-V.imis W’.itts. Imperial 
Comniissioner ol .Vriculliire, and the piujeit nat 
with support both m the We-^t Indus and at home b\ 
men ah\e to the pressing need lor iinproNed laiilitus 
lor a.eriinltural education and rescan h m the tio[)i(s 

Alter mud) prelinunar) exploration ol \arioiis 
jiossibililies it was finalK dendid that the ( ollc^e 
siiould be loiiited in Tniiidid. and lew il .on. will 
now (|iiestion the wisdom of this deiisinn Tlie 
Government of Trinidad has presented a niaenili. ent 
site of 8s acres, at St Au;;ustine, wind) ,i)»peais ample 
lor pu'sent and, so lai as <aii lii‘ foreseen, lor Inline 
fievelopmcuts also The site lies about 7 miles east 
‘»l Port ol Sp.im and is situated just soutli of the Mam 
Ivast l^nad. (lose td tlu“ jiim lion statinn tor (he e.islein 
and southern i)ranihes of (he railwav In (he opinion 
ol the [iresent wntei. the Tolle-e has xdiied the 
finest site the isl.nni lould olfei \ol onl\ i^ tin land 
open and well drained, but il n sulVKientlv exposed 
to the trade wind, wind) blow^ tiiKiU^uh tlx' eiasiter 
pari ol the vear, to eiiMii-e an ayiieableand lieallhv 
4 Innate 

Inn tin r impmtant .idv.intaue a< • rues to the (dllev;e 
liom Its 4 loM- proxmiiiy to one ol (lie pnin ipal e.xpi 11- 
meiU.iI ^latlons and farnis innh'f the mhiIioI .md 
nnina-enxnt ol IheTrmnLid depaitimnl ol \uri(iil- 
tiiie the duel lor ol whn 11 \li W (I l•'|■e'‘!nall is .ih.o 
;i meiniar 41I the L;o\f inin- bodv ol the ('olk^i ■l'lnl^, 
not only will sliiilents be al>le to ptHow the i.iI'.iiil; 
ul siidi 'la[)h' t ropn al iirodin l^ a^ ^iiyar. < 01 oa, 1 uMh t, 
Ml(onllt^ elf . on neiuliboiii in,L' (stalliniiliT Drdinarv 
plantation nietlmiU and tonditioiis. but lhi-\ will In 
at)lc to ■'tuilv the ^.(lne 1 nips arown expciniu ntallv. 
and under nenih siienlifn lontrol 'I'lnv will al^o 
I'cf onie ,n (|uainle(l w ith manv ntlu i 1 nipn .il pi odin t' 
not unially ;siown m 'liinidad )l''dl.sufli a^ (oUon, 
iani|)lioi spici-s. and so on I'kiitlifmiore. .it Run 
I'St.ite, another l<irL;e ex[)eniiieiU.il siatnm. .il-o iindei 
the Dep.utimnl ol .\cni nlliiie. ''tii(liiil> will !ia\f‘ lie' 
ojiporUinitv ol studviny inelliofi. ■! pt■l^p.l^,lllnll ami 
4 iiltivatid!) ol MKoa and ( lliei plants umhr «Inn.He 
4 ’on(lilion'. ^iiIlK 11 lUly diileient hoiii tleoe pnvaknt 
.it St. Au.i.U'.tine as t'* affoiil v.ilii.ible iiiians ol rmn- 
piirmoii. Apai I [fom the iiit^risK' \ .line, bot li*f i oiionm 
anil s< leiililic, ol the well-planned seie-s ol expeniin-nts 
at River Ksl.ile, the ri sean lies there aie i omhn Ini on 
a realh l.uyi' si ale, .ind Male is a matiet ol no ^nnlll 
iinportame wlun slartinp out on aL;ii< ulUiral nivestipa- 
tions » 

F<)r the pieseiit the (■olle,L;e is housed m a bniklin^ 
of moderate si/e wlin h was alre.ulv in existence on the 
.site It h.is been snitablv altered and cquipiH’ik iiml 
it will provide sutfn lent aicommodation lor a limited 
number ol .students*pendin;; the erection of the new 
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jiernianent binklmi;s wliidi it is intended sliall lie 
eommeneed lorthwiih Residemes will aKo be pio- 
vided lor the stall, and it b hoped th.it hostels for 
Students niav be Imill il, and when, limds bef 4 Mne 
available Keiie.ition mounds lor students and stafl, 
to.m'thei with leh'iloiv. i omnion - im/nis and batli- 
rooiiis, are alreadv m exbieme on the site ' 

I he luture ol the ( oIRiie is well asMiud In addition 
to ;..r.uilinp the s|^e. ihi (lov ei iiiiienl ot rimid.id iind 
Tolxmo li.ive mven ^0.000/ (owaicK the cost of e!e< lion 
.md <-i|UipnKnl ol tlu ( olle^e, ;uid lli.it GoveinmeiU, 
to:;ether with llie (iov eiiiim ills ol Ikirb.idos. (he 
Ti-ew.iid Blands, .ind the Wmdw.ud Islands, aie c on- 
IrilKiliiip .in .innii.il -ubveiilion ol .i hall ol 1 |H'1 
'em ol their reveimev I'in Impeii.il Government 
is aKo iirovidmp the suiii ol i vooo/ ^pre,ul over a 
teim ol five \e.ir-. on the imdeisl.iiulmi.; lli.u (hewoik 
ol the exbtlll;; impiii.d iNp.litiiicnl ol ,\<;n( itllllie til 
the Wist Indies sh.dl be f.irriid on bv the ( olk'^e 
1 lie l.iltei p.itil'' 111 [H'esliae bv this .uiiaR.im.Ul'ni. 
loi the woik ol the dep.utiiu 111. be;;un In Sir H.iniel 
Moms .iml lonlmmd In Sir |''i.in<i-. W.itis, I^ widelv 
.iml most deservediv .ippic i.ited iliioiiidiout llie West 
J^dl4^ Siibsianti.d < ontiibiillom h.ive .iNo Ihtii 
pioinised bv M4ss|s I'lv ,ind Mis-.ts ('.idbuiv. 'he 
I'liipire ( otton Glowers’ Vssoti.iiion, .ind the Biilish 
( otton (iiouim.; \sso< i.iiioii. while- spn i,d mention 
should be- made ol a^ handsome piiv.iti, domUioil b\ 
Ml I W Stephens, ol I’lmidafi II will be seen th;it 
the- enteTprise li.is .die.idv .iioiise-d pi.iitnal inleiist, 
.ind (Ills .(upiiis we -11 ]oi the Intiiu 

I Im' value to I he ivmpire ol ,i ( olleue' so l.ivoiir.iblv 
itii.ited to meet the jirc'e ill oiee'iit deimmcK lor 

tiamine m trojm.d .i^ii'iilliiie- should be siitli'lenth 
obvious to eviiv one. .tml Us mlliiemc will not be 
Imul'-d to tiu' \\ esi Imli.iij isl.imls .done', but e.mnol 
l.ul to in.ike- itsilt lell over l.ir wider .ire.is One mav 
peihaps lie piriiiillvd to hope, ili.il this wider mU'iist 
will hnd .in e'xpi e ^sl(Jll m 1 (till iis ol .1 pi .u t le al nature 

II If I If'! \ e.ir s jn'osjiei t us ol l lie ( ollc h.is rec eiit l\ 

iie''!) Issued, .md (tipus 1 .in be obi.iini'd Irom Mr. A 
N'piii.dl at llu' Lctiielon olln e <it the' ( ol]ei;e. 14 I iinitv 
S'|ii,irc. I: ( Il will be noiid tli.ii tiie ac.uleiiii' 
vi.ii li.is Ikcii made fo 'oiiloiiii with tliat ol British 
iiniv< isiiies. ,uid It IS .1 loitnnate < m umst.mii: that 
'lie .leiK ulUn.il and 'Imi.itie (oiidilioiis m Tiimdad 
ii.ippe 11 (<» le ink r sin ii an .irr.ni.m lu; nt .^suitable one. 
IJie IoIIowihl; i outscs and l.u ilitn ^ hu sludv li.ive iieeii 
ptov isionallv .irr.ui;:ed * 

(1) I >ipk)m.i I oLUse. 

(2) ()iie'\e.u eoiiise in element.iiv a^iie uVural 

se H'llf e' 

{4} 'oiitses lor .iLiii'Liltul.d olTifeis. scientitu and 
admii'i'klr.itive 

(4), Bost-j^r.idiiate lese.in h • 

The di|)lom.i ('ourse will extend over three^vears, 
and Its olijei t will lx- t<) ;.:iv*e“ ,i ihorouj^h tramin}; m 
the M leiV e ami piae tn e ol tropn al ayri' iiltiire to theise 
stiulenls intendinp to hecorne eillier tropieal plantcis, 
mvesD^ators or experts 111 diffcn nl branches ol a^in- 
e ullur.il sciente or te< hnoki-y. 'i'hcse students will be 
required to have passed the College entranee examina- 
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tion, the standard of winch is intended to be that of the 
matriculation 'examination of an English univxTsity, 
and evidence of having passed such a matriculation 
rvaminaiion, or other equivalent test, may be accepted 
h) the (>)llpge in lieu of its own entrance examination. 

The one-)ear course is intended for those who 
require a less extensive acquaintance with the scientific 
.ispects of agriculture, and the standard required from 
siK'h entrants will be ba.s<;d mainly on a salisfactor) 
sdiool record Indicating that they are able to profit 
hv the instruction offered. 

Special facilities will be afforded<0 ofl'icers selected 
lor the tropical agridiltural services, whether under 
government or otherwise, such as should enable them 
to obtain (through courses [dannerl to meet individual 
needs) lamihanty with the applications to tropical 
fonditions of the primiples tliey will have alr<‘ad\ 
accjuired in Europe or elsewhere It is difl'idilt to 
exaggerate the value and importance of smh training 
to men of this (lass before ihev pnxved to take up the 
duties of the posts to which tliey may have been 
•qipointed. Hitherto there has existed a gap, largely 
iinhridged. hdweeri the universitv at home and the 
work that awaits the scientific (►Ificer in his distrut, 
where the conditions th.it embraio his problems and 
affix t their .solution are so wich‘l\ different from those 
within the range of his ptccious experience. The 
new College enables this hiatus to lie short-circuited, 
and it should now he possible for a man in a few 
months to build effectivelv on his previous knowledge 
of principles. In short, he is now in a position to 
obtain easily, and under ('clplionally fa\ouiablc 
conditions, just that kind of wide outlook over, and 
reasonably intimate familiaritv with, the materi.il 
and environment of lus prospcxtne [iroblems so 
necessary for ultimately attacking them with goocl 
prospet ts of succ ess. 

Perhaps, however, a woid of (uution may not he 
out of piaie here In older to scdirc the best type of 
sdi'iitific officer, whether (T»r gocerniiicnl or for other 
services, it is funcl.imentully impoitant that he should 
have received that kind ol broad and thorough sden- 
tific training which only a first-rate and well eijuipped 
university is in a position (o gi\e It is not contended, 
and It must not be expected, that the naming now 


available for scientific officers at the West Indian 
Agricultural College can replace this university type 
of education. What it can and will do is to utilise the 
results of that education, and to make it of more 
immediate and practical Value. The motto of the 
(olloge, Via colendi hand Jacibs, emphasises the 
difficulty of agricultural problems, and they arc not 
going to be best attacked unless the best means arc 
employed in the process. The combination of the 
home university and the tropical college unquestion¬ 
ably offers the best means at present in .sight. 

h'inally, in its provision for research students the 
('ollege is pursuing an excellent course. The West 
Indies, with tlie fine botanic gardens ol Trinidad and 
Dinninica. offer unrivalled opportunities to the botanist 
using 'I'rmidad as a centre, and it would be difficult 
to find better facilities anyw'here in the tropics. The 
rei.itne freedom from noxious pests, the absence of the 
annoyance caused bv the leeches of tlic eastern jungles, 
the variety and weaith of the vegetation, together with 
the striking ccoU^gical character it exhibits, combine 
to form a mo't attractive prospect tor any young man 
wlio desires te secure that indispensable aicjuaintancc 
with tropic.il vegetation without whicli no botanist can 
b(‘ said to be lully cjualified to hold one of the more 
important c bans in the universities at home 
But it IS, after all, by its siic'cess in jiromoting the 
wellare ot agiicultuic, and of the industries that arise 
dirc'f tly out ol it that the College will be finally judged. 
Ill tills l,ist connexion it is well to learn that techno¬ 
logical coiirse.s are lonlempUtcd to prepare men to 
take their part m rnanufac tunng processes Some of 
these, for example sugar, arc already of c'onsiderable 
importamc m the West Jndic.s and elsewhere. The 
establishment ol a sugar school will camslitute the 
first step 111 this direc turn, and gifts of up-to-date plant 
.end machincrv have ahcaclv been generouslv promised 
by several engineering firms in Great Britain. 

It will be (cl)vioLis Iroin the luregoing sketch—neces- 
sarilv but an imperfect one—that the instiluticm is 
making a good start Sir luancis Watts and the 
little band ol jirolessors, all of whom have made their 
mark in various directions, will carry with them the 
best wislies ol everv one interested m the succ ess of the 
great enterprise on which lhe> have emharked. 


* The Flow of Steels *: 

R ecent * developments in (hemical engineering 
* have called tor the provision ol metallic con¬ 
tainers capable of wjthsianding considerable stress .it 
high temperatures and for long periods. The in¬ 
vestigation of the mechanical jiroperties of .steeds .and 
alloys at these leiriperalures lias .ucordingly become 
a matter of very direct practical importance J’he 
existing literature ot the .subject almost inyan.ildy 
consists of graphs, in which tensile test results are 
plotted against the tem[)eraturc at wliich the test was 
made, care being taken'to eliminate tlie disturbing, 
but very important, factor of lime, by cariyong out * 
each test under as nearly the same conditions as possible, 
the duration of each test being at most a few hours, 
with an actual loading time of a few minutes. It can¬ 
not fairly be claimed that such information gives more 
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at a Low Red Heat. 

than a gener.il indic'ation of the relative ability of 
diffcTcmt materials to meet the working conditions 
usually encoiinleiTcl by the exhaust valve ol an aero¬ 
engine or the retorts, catalyst tubes, etc , of the 
engineer. Certainly it‘does no^ enable a designer to 
construe a cont.ainer which run be depended upon to 
maintain its shape indefinitely, at super-atmospheric 
temperatures wlien in a state ol stress. 

To remedy this defect in existing knowledge, Mr. J. 
II Dickenson, of the Keseunh Laboratories ot Messrs. 
Vickers, Ltd., Sheffield, lias carried out an experi¬ 
mental investigation, and communicated his results 
at the September meeting of the Iron and Steel Insti¬ 
tute. His general conclusion is, that all the stceK 
uj)on whicli he has worked behaved very much lilco 
highly viscous fluids at temperatures well below the 
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critical range (700° C.) and cannot be said to have any 
definite strength at'a red heat, and that the property 
of principal importance to the engineer who wishes to 
subject higiily heated steel ^o stress is the equivalent 
of the viscosity of a fluid. For the solution of a prolileni 
of immediate practical importance, he has ascertained 
for each of a number of steels the temperature at which 
the rate of flow does not e.xceed a \'ery small and 
practically negligible amount under a uniform stress 
of tons per square inch. The particular problem 
was the manufacture of large ciitahst tubes for a 
synthetic ammonia process. These tubes were to be 
maintained at a temperature of alwiut 000“^ under 
an enormous internal pressun*, a long lite under tliesc 
conditions being essential to tiie economic suu.css ol 
the process. After due (onsidcralion it was decided 
to make them of a nickel-chiomium alloy whuh was 
know'n to possess high lesistance to osidalion and 
deformation when under .stress at high (emiieiatures. 

Laboratory tests were carried out on tins allo\-, on 
pure tarlxm .steels, on a high thromium steel, and a 
high-speed steel. For details of the attual experiments 
the original paper must he consulted, ft must be 
noted, however, that althougli the mcdiaimal (on- 
(Utioiis eho.sen for the tests ajipear to liave been (on- 
sidered with great care, llierc were (onsiderabie vari,)- 
lions in the tempemture of a given test-puse whuh 
amounted to as much as + 25’ C from a nir.in figure 
Tests oi two kinds w'ere earned out: (a) those at 
constant load and (onstant temperatures, and (/>) tliose 
at constant load and uniformly rising teiiipeiatuie 
The extension tempiaature diagrams ol the (h) senes 
show that up to 400“ (' all tlie steels extended alike 
Thereafter, howe'.er. the (i]r\«'s dixerged, a (onsnhr- 
able amount of flow taking plaie in eaib case, at tem¬ 
peratures well below (hat finallv learhed. The range 
of temperaliue nn estigated < xtende*! up to nearly 
looo'' (‘ 

The diagrams of the (a) si'ries present some remark¬ 
able results, of whK'li perhaps tlie most sinking was 
that ol the tesi-pieie ol niekel-iliiommm al!t)\ (Vbkro), 
’vhieh extended 1 oiitinuously from the first <la\’ of 
io.iding (at 625“^ ('.) but onh broke .liter 3b vseeks 


The diagrams bring out well the cnormoys influence of 
time in determining the temperature up to which ea<‘h 
type of steel can support a given load (in this case 
tons per sciuare inch), and b)’ implication a load 
which can he borne at anv given tem|)erature. As an 
example, a nickel-ehrommin allov withstood the above 
stress under a rapidly applii'd load at 0^5'^ F., whereas 
the same specimen cannot he expected to enduie the 
same stress for considerable periods without sullermg 
sensible deformation at a teinpeiatuie exceeding'boo" 
(' Working conditions sik h as those outlined demand 
a knowledge of thelatler figure 

Mr. Dukenson loruhides horn his tests that the 
extension and eventual ruiituie ol the test-pie<e 
under unvarvmg load is due .ilmost entirely to viscou-s 
(kivv Wheliicr plastic flow aff(lt^ the shape of the 
curves, anrl if so. whether the d.il.i will piove sufiicient 
to enable the plastic to be sep.iralid from the viscous 
flow. Is a cjuestjon to whuh he lias not vet found an 
answer His curves are also interesting tor the light 
which they throw u|)on the (iiffcnug degrees of resist¬ 
ance to inechanual delormanoii .it liigli temperatures, 
wiiK'li t]u‘ vaiioiis steels exlubil Moreover, in select¬ 
ing inatc'ii.il for resistance to stress <il these tempera¬ 
tures. the n.iture ol the strrs^ing a< lion must lie taken 
into .ic( ounl 

In the s{'( oml half ol his papei. < onsuleralion is given 
to the \ er\ inipoitant l.u tor ol icsist.uK e to “ si •ding ” 
cxiiibited by steels .it the U inptT.ilures in (]iiestion. 
It b.is been known for some lime llial remark.ible 
resistance to oxid.ilion is (Uleied bv leitain nii kel- 
(bromiiim allovs. .iiid, m a somewhat less degree, liy 
high (luomium steels Mr. Dickenson has (arried out 
systematic experiments on eight Ivpical steels, in nine 
tempeiature ranges Irom 55o'’-boo''' up to io75'''-ii75'' ('. 
The best results were given by a iiu kel-'.liromuim alloy 
(ailed “ \ikro ” fnteresling photomu lograpiis .ire 
funuslied, sb((\\ing the vaiving (li.iradei ol the scale 
in the various alloys .Mr , Du kenson’s research will 
be wehomed bv <hemual and met.illnrguxd engineers, 
lor It contains valuable miormalion lor wlnth they 
have long lieen waiting. It is miuli to be hoped that 
he will see liis wav to <onlimu‘ liis experiments. 


The Manufacture of Acids during the WarA 

I!; Prol. T. M. l.oWRV, F.R S. 


''[’'HE three technical reports Ix'fore us deal with 
A the manulacture of sulphunc. nitru. and 
picric acids during the w.ir. The reports aie i ompilcd 
nti .similar lines to those of the h ur earlui volumes which 
liave alreadv been reviewed ip these columns k\ATURL, 
April 21), i<)22. p 541): 'iietbods and 

workmanship ol Mr \V. Mai ii.d) are novv well known, it 
is not necc.ssary to descrilie in det.ul the type of m- 
formation which they contain. It may, howevxT. he 
ot interest to review briefly the general situation as 


' Ministry ot Miinllioii'! .iiid Department of .Si ientifii, and liiduanal 
Rosearrh lethm. .i1 UiH'onk of lixplosm-s Supply, i 9 i 5 -iyi« No 5 
Manufacture of Siilpininr Acid by CoiU.ict Proi ’ Pp. vi +128 + plates. 
(London- HM Stationery Ollice, 1921 ) 25J net. No 6 Synthetic 
khcnoUiidPicncAcid.” Pp vi 4 974 {I.oti. on • H M Station^ 

Oftire IQ 2 I 1 net. No ; “ Manufacture of Nilrit Acid from Nitre 

and Sulphuric At id ” Pp.vi*l-»6. (London H.M.SlatloneryOHico, 1922.) 
10s. 6(1. net. 
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legards supplies of acids winch had to be mt-t liy the 
Departineiit ol 1 ‘Apiosives Siip[»jv, and the way in 
wlmh the pioblem was solved by the workers of that 
Department, as disclosed m lliese three reports.-* 

NTirk' Aril). 

Although oxidised nitn^gen was the key of the 
supj>l\-prol)lem in explosives-both propellant and 
Jl.E. (just as chlorine vv.is tlie basis of the s\jpply- 
problem in gas-warfare m’ its successiv^e phases 
of chloVine, phosgene, CFIjNOj, S((yT4Cl)2, or 
mu.stard gas, ett )--the report on the manutacture 
of-nitric avid is undoubtedly the least important of 
the.se three, since it is much to be hoped lliat tins 
country will never again be dependent on overseas 
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soiiri'j's lor Its whole supply ol fixed nitroj'en. Xo j 
tiiorc ('i(M|iJcn'l leslimutiy In our impreparedncss in ! 
this (Iinition could he I'lcen than the fact that, while i 
,t whole volume is devoted to the maniifaiture of 
iiilrii .Kid Iroin nitre and suljduirie add, there is 110 ' 
' orresjjoiidinf; repoit on the supply of fixed nilio,L;en j 
Irom the air, for the all-sulliilent re.is'on th.it there 1 
never w.is a supph to des«n!n'. Sime. liowever. the 
(wo f.K tones of (Irelna and of Queen’s hen v alone were 
makii'i” (lurin'^ the w.ir i.too tons ol nilra aii»l j)er 
\\(.ek. and siikc, moreover, the loss hv siihinarines ol 
nitie ships from ( liile was the 1 aiise (fi im e^s.nU anxu ty, 
h’st the whole output of (xplosives slioiild he arie-^ted 
liy even a tempornr) siopp.ii^T ol supphe-, it was ol 
veiv ;:real imporiaiKe tli.ii tlie ulilis.ition «il the nitre 
should he (anu'd out with the !ii;_;hisl desire ol 
ei(t< leru v 

As usual, ili'lailed .ifteiUion itsiilti.d in eionoiiiies 
vvhi<h, in an t.iilier sla^e. would have appeared to he 
.dmost impossihli Sinking evKhaueol (he elahoi.ite 
I are tliat was called lor in tins verv l,iree-s(ale pio- 
diMtion IS afforded h\ (he hut th.it (wentv p.iaes ol 
the s(V(nth iep(»rl .ire devoted to .1 desi nption o! 
the pi.ml and proi ess used loi vv.islune the sai ks in 
winch the nitre was hiouulit Irom ( lull ' 'I'his resulted, 
not only in the savim; ol .1 suhsl.inti.il penenlaae ol 
the |)ie(ious nitre .md in the chmin.itiDn ot a verv 
serious lire risk, hut also ^avi a hi-lur value to tin ha^s 
tlieniselv(‘s , thus, whire.is .m unwasiicil h.ie loiild 
lie sold for 2(1 , there were oht.uned. .illrT w.islune. 
(•o per lent ol sound ha^ys .it 4hl e.ah. 
ol sill ha,L;s at ^d , ,ind i jur tfiU ol t.i^eed ha^s at 
J)er ton of 1400 h.l;^s 

A mote ohv lous soiin e ol loss .irose Irom the de< oiii- 
position h) heat ol .i lertain pioportion ol mint ai id , 
into water, nitio^en peroxuti'. and oween. espei i.illv 
towaids the end ol (he distill.ilion It is this l.utor 
whidi gives rise to tlie one iinpoit.mt lomplnalion of 
the plant, namely, the provision of (owirs in whuh 
the nitrous fumes i .m he reconverted into nitric .Kiel 
l>\ Lont.K t with oxvgen and walej Siine this oxida¬ 
tion Is lelativelv slow it is essenti.il to piov ide ad< qiiate 
sp.K e in the lowers, in order that the gases m.iv not 
pass through them too (piK klv Anolliei inqiortanl 
point m manufai tine is to su nii .is huge a propoi tion 
as possible of nitrn and ol hiuh strencth. sime, .is the 
distillation proi eeds, more .md more w.iter loines over 
with jhe and In pr.utui the and was lolleitcd m 
two liatchci, tlie receiver being < hanged when the^ 
densitv ol tlM‘ distillate hll to l•4P^, while the fire was ! 
exlirtguislKcl whfii the deusilv fell to iyt|0, .dlhough 
a little more .Kiel distilled over Irom the hot charge 
before the retort was rapped. In a tviiaal case, a 
series ot .six charges g.ive 5-05 tons nitric .uid in the 
form of c;o per cent acid and Vs5 tons m (he fc)rm ol 
83-3 per cent, ac id. giv mg a lot.d v letd of .SO-f) pirn cent, 
recovered hv condens.iiion , to tins must he addecl, 
however, an^estiinated recoveiv- of pei cent, in the 
ahsorjition towers, .giving a total vielcl cil i)2 per cent. 
The l.Mlanc'e of S per < c nt» is due' mainly to loss of gases 
Irom the towers, especially during the brief pericjcl of • 
violent interaction whieh takes jilace at an early stage 
of the distillation , there is also a small lo.ss of nitrie 
.Kid m the nitre-cake, from w'hieh the last traces of 
ac icl cannot profitably be removed. In some instances, 
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however, a \icld of more than (>7 per cent, was reached, 
the total loss being therefore less tfian 3 pcT cent. 

.An interesting j)rohlem arose from the production 
iis .1 hv-prodiK t of v.tst {jyantities of nitre-cake This 
was sometimes thrown awav, e.g . by clumping in the 
sea. since; it was difficult to find a coinrneicial outlet 
for It It was therefoie a pnjfitahle process, during 
.111 c.irlv period cd the war, to neiitialise mtrc-cakc' 
with the poorer c|ii.ihtics of caustie .soda, and to sell 
the product to the glass-makers as a sulistitute for 
salt-cake At a later st.ige, laiwever, nianulaeturers 
were pcisuadccl to make more and moie use of nitre 
c.d\c‘ in place of sulphuric' acid, and the cake giadually 
ac(|uuecl a markc-l v.diie, e\c-ept at the moie outlvmg 

l. K toiler On the otlier hand, (he three t-c onversitm 
process |(u the mamifactme of ammonium nitrate 
Irom sodmm mtr.Ue and ammonium sulphate leci to 
the production ol vast cjiianlilies of sodium siilpliatc 
.is ,1 hv -produc l. lor vvhic h no suHk lent outlet existc-d, 
with the result tlial two vast glistening pvr.unid.s 
well' ac eumul.itc-fl as a new object ol interest to he 
seen hv tr.ivc-llcrs on (he (1 \V K just hedou^ reaching 
.Sw melon .\s .1 result ot these two laetois, the nc-utral- 
is.ition c)l nitre-caki' was ch.ingec] .ihruptlv Irom a 
commercial opc.r.ilion, cm vvJuc li a uselul protil might 
he c'.inied. into one in wliieh the* product was of less 
value tlian the raw m.iterial, Under these conditions 
th'^ inl.mt indiistiv was .di.mdoned .is ahruptlv .is if 
llie ashes id Vesuvius had fallen upon it and converted 
the jiLint.s into a modern I’oinpeii. 

SiJii'Hi Ric: Ann 

Tlie Ill. uuifai tine ol sulphuru ac icl involved a 
two-fold |)rc)hlein first, the provision of siilfiiient 
siippliis (d c hamher-.ic id, the m.miif.ic tim ol which 
was ,is wc'll cslahlislu'd as lli.il ot nitric .icid 
horn sodium iiilr.ite , and, second, tlie mamilac ture 
of oleum, a tai more cUriicull operation, which migtit 
inclecd lie loinprind with the fixation ol nitrogen, 
txcipt th.it the production of olc'um had been c.iriied 
oil during in.inv veai.s (.dlliough on a lesiric'tcd sc.ilc' 
(onespontlmg with the small norin.il demand for this 

m. ileilal), wliile the lixalion ol nitrogen was an 
.iltogellui novel enteijiiise in tins coiintrv Although 
sevcial new ih.imher plants vvete construe tc-d, lh«-\ 
liavc' not loimecl tlie subject ol a rcjiort, perliaps 
tiec.uise the production cd elian'cher-.K id was very 
largeiv leit to c'ontractois. On tlie other hand, new 

j cap.K itv loi the piamil.K-'ture cd edemm on a large scale 

I was jHovicled in seveial Government Ja< tones, and 
the c-xpetience gained in construc‘ting and vvoikmg 
tlicsc' pi.mis Is dc'scriiiecl in the fifth rc'|)oit of the 
sc I IC's 

i'lie oleum pi,cuts vvete cd twe/ piineipal tvpes The 
first plai 7 ts (c ^ tli.it at Oldliurv) were eonslruc tc'd 011 
the Mannheim svstem, in which the oxidation ol 
sulphur dioxide to the trioxicle is effectc-d by the use 
of ierric oxide .md cd jiKilinuni in serie;> In the latei 
plants jdatinum alone was used as a calalvst. The 
plants at Queen’s Ferry, Gpedna, and Avonmoulh were 
constructed on the Giilio system, in wliic h the platinum 
i.s supported on a h.ise ol ealeined magnesium sulphate , 
hut a plant on the Tentelew s).st('m, w'luch is in some 
respects intermediate betweem the other two systems, 
sinc e it einplovs platinum as the‘only catalyst, hut in 
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the more familiar form of plalinisirl asbestos, was 
also taken over atid worked at Jf.M. P'aotory. J’embrey. 
The Mannheim and Tentelcw plants were (on.stru(ted 
to burn iron pyrites; in the larj;c Grillo jiIanG. Milpiuir 
was burnt; among other rt‘asons,m order to reduce the 
bj/e of the towers used to ])unfy the ga^es. Thb 
punfu-ation has been Irena the l>eginning tin' nHKt 
essential le.iture in the siucessliil maiuilactare ol 
sulphuric arid by the contait poness. and is subslaiili- j 
ally the same in all the difteient s\stems It was, 
however, found that, even after the most lareliil 
purification of the gases, the propoition oi siilphiii 
dioxide converted to the trutMile was lowei in tin 
Mannheim and Tenteleu' plants th.in in the (Inllos. 
where tiie elTmemv often reaGud of pel tent iiisItsKl 
of something less tlian i)o pet (eiil 

W'liih'. houiwei, ihe repoil desii)l>es m detail niaiiv 
ehdioiate teilinit'.il leatiiies wIikIi uert essmtial in 
ordci to scdiie high Melds and dlnirmies, it is nl 
interest to find lli.il tin' aiipaieniK simple opiialmn 
of burning llie pviiles provided ^ui oppoi I unit \ lor 
seuiring improved \ields.lhal nia\ be uimpaiasl in its 
siinphcitv willi tile w.isiung ol nitre bags sime it u.is 
loimd that (arefiil attention (o the method ol hiiilding 
up and taking the hies resulted in the rediu (ion ot 
the sulphur lontenl ol the spmt ore li-uni S to 2 pi i 
cent. 'I'lns leatiue pnoid to be so impoii.int ih.it. 
Ill addition to an an mate Imie-lable s[ie(il\me 
evartlv when llie fires weie lo be lakid. ehareed, and 
droppeii, there was .iiluallv drawn up at the (^Inetn’s 
Keriy lai tory a liiatl to show es.utlv how tiu' piong 
of the rake should be ilr.'ggcd or jnislied thn'iigh llie 
fire in order to prodme the best results, and this 
diagram is legarded as ol suMiiieiit iinpoitame lo be 
re|)rodiierf| 111 llie teport The repoit also i out.mis 
a prei ise spts tliealion of the wav m wlinii ihi* fire- 
b;irs must he moved 111 oidei to remove the hmnl 
[iviites from the Imnaii' ft was bv attention (o 
sueh details as tlu'se that the high ellii leiieies 
ullmi.ilel) adiieved m the dilleKnt hu (ones were 
readu'd 

Perhaps one reason whv diamher pUmts did not 
rcM'ive more attinlion w.is that, even when J.N I. 
could be manuhn Uire<l without oleum, il was still 
found to be .idvantageous to supply m this foim the 
sulphiirn a( id retpiiKd to maki up loi llie Ios^e^ 
siistiiined dm mg'* w 01 king, 'i"’ hirin ol liunes 

an<l in the v.irious w.isbme, waters, suae 111 this wav it 
was possible to avoid the final stage in the ' om enltaliofi 
ol the sulphiirie acid, c ^ , from *g2 to (jt) per cenl . 
which was also tin; most esp^usive and the most 
vvaslelul part oi the pre ess 

\( 11*. 

'I'lu- mamihidure* ol picri* and pitsiiip d a third 
type of pioblem. At the beumninu ol the u.ir 
this .in<l w.is the only apfiiovul filling lor (lit 
shells, tor J.and Seivuc as W(‘ll as lor ihe Niivy 
The demand lor the .u id soon oiitsliipped the available 
supplies ul (oal-tai pbe^ml, and it iberehm' bname 
necessary to make use ol (oal-lar beiueiie as llie raj^ 
mateiiah Tins couM be ronverted into pn lu ai id by 
passing either through monocitlorobenzene and dinitro- 
ehlorurxm/ene or through soilium benzenesulphnnatc 
and svntlietic pkeiiol In this eountr) the latter 
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process was adojited almost e\iliisivelv. In I'lami' 
the (hlormation proeess w.is tdso ufcd, although in 
many lases the m.inuladuie was anested at ihi' pen- 
ultimaU' stage ol diriitioplieiiol--a mihfer explosive, 
whu'li gave rise to nianv tatalilies liefori' its Ionk 
propertU's were rtxilisul ami eontiolled with the help 
ol proper |>lnsiologit.d Icsis 

Tlu m.iniitadiiic ol svntbdu phenol lends u^ell 
lo (oiisi(h'iablc vaiialioiis in pkinl .ind pions>. ,itid 
tlu' sixtii icporl (out.nils diagiaiii? illiisti,11111:2 live 
ililleiciH v.iiialioiis vvoikod out l>v dilt<‘l<‘!il inaiiii- 
hutiirers Theisiil'sepiu nt lonveision ot the phvnol 
111(0 pii I'll .Old .ds(i mdiiihd a i onsidvrable i.inee of 
van.lilts, whidi .nr s( t oiil liillv m the i('j»ort 11 
iiiav llourvei. be ol ciralrl mirirsi to Kiel btldlv 
to ilir final di.i|) 1 ns ol tlir bislniv ol piciK ai id inami- 
I.Ktiiir in wIikIi tlir prison,d iiilliienn' ol tlir lale 
I-ok! Moulton was a iloiiniialmg Ir.ituiv Conviii'rd 
liom .1 vnv e.ulv d.iti. ih.il vast (|ii,intiltrs ol e\[)losiv<' 
would be ir'|UiKd. hi' had l.H<i ihiwn as a lunilameiital 
proposition the V a w lh.it tin -' < oiiki he obt.uiu'd oiilv 
bv usina amnionniin iiili.ili .ts tlir mam IsKis til tlu‘ 
slii'll-fillmg |uogr.imnu' In lliis ionm'xion llii' liinitril 
supplus ol T \ T wrtr ot p.iriK ukir vahir, smci' iliis 
ioiniiouinl coiiM In- ililulril willi .immoiiiiim inli.ile 
(o live Iiniis Its oiitjin.it Wiieli! -md rvrii thru c.ive ^ 
an rsplosivi' mixluie wliitli w.is o| girali'i j)owi'r 
Ili.in, altlioiigh ii'il (|nitr so v mli'iil .k. ]’ N I m pii ric 
,11 id 'I’lu' nisi iisiii\riu ss ol ibis niixtnir. wbuli 
ullimatciv bri .imr oiir id its niosl \ .dii.ibh' pmpi 1 1 iv s, 
ma'h It V I'l V diMi< iilt .il In si lo 'C iii'i’ dh ' liv !• (htona- 
tion. and a ni.i\im.^m*oul pill ol pu 1 u at i<l w.istlirie- 
lore di'in.indi'd 111 ord'-r to sn iirr iomplrle ilrlitiiation 
ol llu' l.n'Ltrst possible pi<ipoituni I'l sliells M.inv 
(Iforts were in.uie to dihili' [ii< i n ai nl in the satin’ way 
as 'r N ’r , and m I' lani r (w hri r pu I u a( id w.is adhei ed 
to Linlil tlu- (lid ot tlir w.ir, 111 s[ii(r ol its high ‘osl)* 
It was diluted uilii .1 wiilr r.uigr ot other nitio-bodirs ; 
I'lil the dihiiiiui ol .iniinoniuni pu r.Ur with amniotniim 
nittair w.is never s^iliit iVnllv suiiesslul lu provide a 
serv u c filline 

When, tiuielore. the ddon.ition ol the mixtuie of 
T N’I’ and ammonium inliale h.id been improved 
until Its ei|U.dil\ with pu ru .n id was at l.isl established, 
tliLie w.is no re.isonable .dlirn.itive but to abandon 
altogi'tlur llie use ol tins aiul. whiib tost lliree limes 
as miuli. .nid, moreover, reipiiied ne.trl) eight tons of 
imports, nisle.id ol less than two tons, m older to give 
(iiie till! ol finished explusive. \ er_v se\eie*i.nlieism 
w.is li'vdh'd against f.ord M(*uiton‘s ,ic]ion in spending 
mote lb.in .1 million pounds m eiet ling a f.u 4 orv tor 
' the nMiiulai lure ol puiu .uid, uliub was ab.mdoned 
almost .is soon as it v\as iiiuslied , liul tins < ntu isin 
w.is re.Mlv onlv a pioof ol the ignoiame of lliti (rilu s, 

! siiue llie polu'V on wliuli it w,is b.ised was one that 
eriedid a s.umg of sweral million pounds per vear, 
111 .iddilion to d’ledmg a redudion ol impoits wlneli* 
vv.is ht the lime of vital impoitame. In this, as m 
Ollier proldems, Loid Moulton saw’dearly .dmost 
tiom tlic lieginiimg wlial, must be dime to ailneve 
sure e>s. and the < losing down ol llie Avonmouth lav tory 
was (lie fin<d vindication ol llie policy which lie had 
adopted, and then followed peisistently, m spite ol all 
the obstacles that it had to encounter, until he had 
accomplished hts purpose. 
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Prof. Max Weber. 


C'klebration of Skvektieth Birtjiday. 


I in .Rlv ;irc‘ few living zoolof^ists whose rescan lies 
liavc taken so wide a range as have those of 
Vrul. Ma\ Weber of Amsterdam, whose, seventieth 
Inrlhday has been celebrated in Holland during the 
present week. As naturalist-traveller l)y land arid sea 
in many ])LUts of. the world, lie has brought together 
\ast collet tions for study by his pupils and colleagues; 
as anatomist and histologist, he has st^idied the striie- 
tiire and elucidated the affinities ol \eiv diterse groups 
()1 animals from flat-worms to mammals; he has 
writti'ii the best text-book of mammalian anatomy and 
conducted one of tlie most important oeeanogiaphii a! 
expeditions ol recent times : nor has he disdained to 
labour as a “ mere systematist " at tiie des< ri|)lion and 
«'ataloguing of Sfiecies ol Crustacea, fishe.s. and rejitiles. 

To select for mention the most signifuant among 
contributions to knowledge so numerous and so v.iried 
is no easy task. Among tlie first that f<*me to mind 
aie Weber's demonsliation that the ))attcrn formed hy 
the liair-lulhi’les in the skm ol \anous mammals (an be 
inlerprc'ted as derived from the stalv (o\enng of 
reptilian ancestors, and the evidemi' he has adduced 
lor the disinemlierment of the older Iblentata 

As a zoogeographer, Max Weber's studus on the 
fauna, and especially on the fresiiwater lishi's, of the 
Hast liuliiin An lupelauo will ha\e a petinaneiit \<due, 
w hether or no “ Weber’s line " is to re|)la( e “ Walku e's 
line” as lh<' aeiepted limit betveeu the Oiieiilal and 
the Australian regions. 

An enterprise of a ver) different kind larned out 
under Max Weber's personal leadeiship was the ex¬ 
ploration ot itie Malayan .seas in the \ears and 

J900 ity the ].)iit('h steamsiii|t AV/jcga The stately 
senes of reports on this expedition, which ha\e been 
appearing under his editoiship since 1902. form a 
conlnbution to the sciimce of tlie se.i s(.ar<el\ sinjiassed 
in importance .save b) those ot the r//a//c//,gc/' expedi¬ 
tion. Dealing with onlv a restiK ted auxi ol tlie o* ran, 
blit ]>aymg tar more attention to the laiina and llor.i 
of tlu' sliallower waters tlum the naturalists oi the 
were able to do, it is not loo much to say 
that the Sihoga expedition lias given a new .ispeet to 
many problems ol the distribution ot marine animals 
m tropical seas. 


It remains to be added tfiiat Madame Weber (n^e 
van Hosse) is a botanist of distinction, who has contri¬ 
buted monograpfis on many of the groups of seaweeds 
colle(t(‘d liy the Stboga\ she has also described the 
minute aleic which find a curious habitat on the hairs 
of sloths. W. T. C. 

Prof l)’.\rcyW Thompson has sent us the following 
letter signed by otlier British naturalists and himself: 

Dear Professor Max Wkblr, 

"^'ou celebrate your seventieth birthday 
to-day, and wc, who are your colleagues and are 
but a few of voiir many fiiends in England, jom 
logelher fo (ongratulate you and to wish you manv 
\(.‘ai.s to come of wiwk and hapjnncss. By your long 
life of leaching am] n'scarch, by your leadership of 
tlie Siboga h'xpedition, by your great handbook of 
the Mammalia, and by innumerable other important 
])ul)lications, vou liave come to be Die atknowledgi'd 
le.ider of /oology m the Netlieilands and to be recog¬ 
nised far and wide as one of the most distinguished 
natiirahst.s of our time. Your solid learning has 
upheld the great scientific traditions of your country, 
your investigations hav'c intlnemed and stimulale(i 
manv nf u''. your broad intcri^sfs, your singleness of 
pnr])os(', the simplicity of vour life, and your genius 
lor lnendsln|) have set an e.xample to us all 
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' Obit 

11 . J. Elwes. FRS 

M r.* henry JOHN ELWES passed away on 

.\'oveml>er 26, after a life full of activilics spread 
over seventv-si\ years. Born heir to l.mch'd propeity 
and great wealth, his lile at first promised to be that of 
the typical Engfish gentleman. He was sent to .school 
at Eton, ^nd served for five years in the Scots Guards; 
afterwards lie became one di the greatest travellers of 
modem times, Fd on by his love of natural hi’itory, 
entomology, liorticulture. trees, and big game .shooting. 
He visiteii Asia Minor, Tibet, Nepal, India, ('hina, 
Eormosa. Silieria, Caucasia, North and South America, 
and most if not all the countries of Europe. As a 


u a ry. 

landowner, he was interested in sheep, and studied all 
the vaiious liri^eds He rendered important services to 
entomology by his '‘normoiis collections, which are now 
housed at Shuth Kensington'. He was a keen gardener, 
and introduced many beautiful and rare plants, a con¬ 
siderable number of which are figured in the Botanical 
Maga:Mie. lbs “ Monograph of the Genus Eilium ” is 
a standard work. He aided several of the great scientific 
societies in many ways, and 'became jiresident of the 
Ro3'al Entomological .Society of Eondon and of the 
Royal English Arboricultural .Society. 

Afr. EIwcs wrote numerous papers on gardening, 
agriculture, entomology, ornithology, and forestry. It i.s 
perhajis in the latter subject that his public services were 
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greatest. Fascinated liy the study o[ trees, he brought 
out the greatest tvork on arlioricuUure that has been 
published since Loudon’s monumental bonk which 
appeared m i8,,8. He did much for the estalilishment 
and maintenance of the* School of Forestry at tlu- 
University ot Cambridge, tlic 6nebuilding and wonder- 1 
ful collection of timbers in it owing much to Ins 
munificence. 

Mr. Elwes was a man of splendid phvMrivie. endoued 
with great powers of observation an<l or'^anisition ; 
and he was a fine naturalist. Ilis infliienc c was aluax 
cast in favour of scientific methods His manv Incnils 
mourn the loss of a splendid and siimulal mg perM»nahl \ 


J. H. GURNlbY. 

The death of Mr. John Henry Gurney will lie gn.atK 
deplored by all wdio knew him, fur he was ol a siiigulailv 
lovable nature, and thought no ill of an\ tine l>\ 
this .sad event, Norfolk loses her foremost naturalist- 
one wlio by woik and patronage has for many \eais 
done much to advance the study of Nature in liis 
native, county. Mr Gurney, w'ho was s(\enty-fi\e 
years of age, died at his residence, Keswick Hall, near 
Norwich, after a short illness, on November o 

Mr. Gurney came ot a laniilv inliin;itely associated 
for .some generations with public all.urs m Norlolk, 
which has been rioted also lor its pliilanthiopv, and in 
.some of Its braiKhc’s for a love ot natural history 
This devotion to the study of Natuie was devehtped 
in a remarkable degree in John Henry Gurney ami in 
his father. 'I’he latter was, m his dav, the greatest 
authority on the birds of prey , and the son at an e.irly 
age eommenfed to follow m In - father'.s footsteps by 
devoting Ills attention to the study of birils, which 
eventually be<‘amc one of the mam interests of a usi ful 
life. Since thedavs ol that remarkable man, Su Thomas 
Brownie (i6o‘^-t 682). Noilolk has been pie eminent 
among Imglish counties ioritssm.i-essionot dislinguislu-rl 
naturalists interested in loud launal in\estigations 
Manv base shared m the advamc, of its ornitliologaal 
knowledge, uuluding su< li outstanding names as .Mfied 
Newton, Stevenson, Southwell, and the Gurneys, f.iibcr 
and son. The latter was indel.iligable in Ins rescan lies 
and made more than loo literary conliibutioris to tlie 
county avifauna^incliiding 28 annual rejioils, ea< h ol 
wliii'h liruught the knowledge of the subjec l*up-lo-d.ite; 
of these, the last, <lealing with i()2i, a])peaied only j. 
few months ago. • 

We are indebted to Mr. Gurney lor several books, 
the chief of w'liidi was “The Gannet, a bird with a 
History”—a valuable and (‘\hausti\e (ontribiition 
which will always lemniri^a dassu on Us sub](<l. 
Another interesting*volume was entitled “'I’he I’^aily 
Annals of Ornitliology.” • This 1 oncerns’largely tiic 
BritLsh a.spect of the suiijeit, and includes miidi 
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information of interest relating to birds culled fnmi the 
le Strange household accounts for theVears i5i()-i578. 
In (juest of bird-lore lie \isiled Sixiin, Algeria, Swit/.er- 
land, and Egypt, and the results <if his observations 
appeared in the Hus and tlie '/.oologist^ or. in the case 
ol the last-named eountrv. in book form under the 
title “ Tlie Rambles <*1 .1 Naturalist.” 

^^r. Gurney w.is one of the miginal members of the 
Norfolk and Norwuh N.iturabsls’ Societv. founded in 
iStn), and was Us pie^ident m 1881-2, i888-i).» 1808-1). 
ami in ioii)-2o ; he was .dso chairman of the Norfolk 
Wild Bir<!s Protection ( omniittie. .md a member ol 
the uunmittee of the N<iruidi Museum, to whidi 
institution lie was a geiiennis ilonor He was a 
Fellow of the Einnaean and /.tiologual Smieties, and a 
memlier of the British Ornilliologisls' Union 

W. F.. (’ 

('anon I'.UMi'Mi McCi.ir)', whose death ociairred 
on .November 18, at the aei- ol eighty-five years, was 
editorial se< relan’of the So( iet\ for Promoting ( hi islian 
Knowledge lioni 1875 to i<)iduring whk li period be 
: lonlrolled the gieat mass ol piiblMations issued by' the 
Soiiety He graduated in lionmns lugli at the old 
(jueen's Uni\ersil\, BeIf.tsI, ami at 'riinity College, 
Hnbtm lie lu'ld a iiiraii' at Hell,1st for ten years, 
and w.is then 1 ollati'd to an honor.iry i anonry at Biistol. 
Among Ills sdenlific and liistoiual woiks lie published 
a Star Allas, adapted tiom the German ol Khan; 
translations ol Hommers “ Hebrew 'rradition,” and 
Kittel's “ Babyluiiian l•'\( a\alions ” , lie also had a 
share in a hislo?\' oi the so( iet\ wlmli he seiwed so 
long, ,iml in ” Hiitish PLur N.mil's.” 'I’hough he did 
little original work, his mlhieme on S(ientifi< and 
liistorual literature was mi])()ilaiU 

1 r IS annoiim ed in the ( lii-iuikvt /.cilini^ ol Nn\ ember 
21 that Plot l.eo Ts(hui:aell died from Ivptuis on 
September 2<t List Dr 'fsi Inigacrt, w'ho was jitt\' \ears 
ot age, was juolessor ol moigaim iliemislry at Pelro- 
grad He was well known for bis researches, im hiding 
the dimith\IglyoNime rea<lion for nickel. The issue 
ol No\ember H) repoils the death on November 4 ot 
Prut Allred .Muller, since i8</) dirci tor ol the Forestry 
Aiademv ol Fbeisw.ilde, who was known for liis work 
I t)n myi ology 


1 Wi- mm li legret to annoiim e the death on November 
I 30. at si\tv-mne years ot age, of SlV Isaai^Baylcy 
I, Balfour, K B.E , F R S . late pr>.lessor of botany in the 
l'nl\eI^Uy ot h'dinburgh anib Regius Keeper of the 
Royal Botanic Garden, Kdmburgli , also on the same 
d.i\. at seventv-fivc vears of age, ol Sir NorniaiT >[oore, 
Bt , sometime PIusk um to St B.irlholomew’s Hospit.il 
ami president of the Royal College of Physa laiis 


Current Topics and Events. 


At tile anniversary dinner of the Koyal SocieU' 
it i.s customary to include among the guests some 
public men of disfinction in other fields than those 
with which scientific men are concerned. Among 
such guests this ybar, at the dinner held on November 
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30, were IVfr Justice Darling, who proposed tlie toast 
of “The Koyal Society'',” and Mr J. S Amerv, 
First I^rd of the Adnuraltv, who responded to file 
toast of “ The Guests ” If the assembly had c<ui- 
sisted of leading representatives of hlcraluic or ait. 
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nMisu 111 Uh’ (Ininia, neither of these speakers would 
ha\i* junfe^sev!' facelioiislv or otherwise, w’anl of 
knowledge of tin? fundions ol the instUiition th(‘y 
liuiiiMind bv ihcir }>ros(“iU(‘, or of the iiieamn” ol 
snl'ieits Mirve\e(l bv it Mr jiisiRc f(>r 

<•\.llllllk^ said lie !ia<l heard of th(' Koval Soi.ict\' 
a', he liad lu‘ard of the ei|uator, and ha'l Ix-en told 
th.il tin- soiiely ‘'loatmied itself with iiiedMine 
and biolo^W an<t p.irtieiilarly natural Knowledf^'c and 
n.itiual ])hilosopli\, lail tlie inoinent IIk* IvUouk'dm' 
beuinie iinnaUnal—and so fai as he could st-e most 
of it w.is -then tlu“ socielv liad notliiU” inoie to do 
with It " Ol (.Oiilse the socielv was foundid for the 
pioiiiotioii of ualnnd Knmvli d-^e bv lUipiiiv as .i.i’.mtst 
bv revel.dionoi aiithoiilv Mi jiistue 
Daihny sliould iiiuhasland the distiiutioii, for he 
leleltid to i-iaiKls Itaion se\i,'ial turns in the (oiilse 
111 his innaiKs, llioiii^li .ilwavs im orrei tiv, as “ I oid 
Itaion As Sii (haiies Slu-i 1 insttou, who ]m'sidid, 
s.nd. ' 1 lie held ol liiith wlmh llu‘ soiietv explores 

Is in llu lealin of n.itmai kiiowledn,-^ ,nid 1 h<‘ in,mini 
iif tlie e\[)loralloll ol till" held is ill V(‘s<“an h ” Sii 
l■lll'■'L Kulheiford w.is riLiIit wlieii. 111 respondini; 
lo Ihf toast of '■ I he Med.dllsis,” lie leterred to the 
sptiit .it adviiituie jiossessi'd b\ e\(iv suiiitiln 

pioi'c. I In no otiui' <lep.n 1 iiiciit ot mtellictu.il 
.lUiviU i-- this spud inoio manliest, ,ind in noin' 
are -.'m h liitih' piionnes luiin; opiiied io ns d 
sneiiis stianye, llier< lore, that so little is <ommonl\ 
nndi istood ol the oii”in ,ind pniposc of mu Ii a bnd\ 
.1-^ the Ihival Soiie.,, now di his _'Oolh \e,ir. or 
of die aOnevenuids 01 inochin stn-iU-e lopiesmO'il 

In It 

l)i Kiso the w.ii, w luil the eoindiv w.is short of 
innndions, nianidaMiinis aK iluir wds’ (nd lor 
supplies ol i.luiiinals, an-l ineclu.d men had to nsn 
siiili diints as weie av.nl.ihle instead ot those most 
siiilabie loi then j>a 1 Kids, ‘no one had .inv doiild 
that tile in.iKnnt of tlu-st' llmi”'' w.is a ke\ indiisliv 
.on' that when the w.il was o\<i-'liie < .o\ ci nnuiit 
luu't "ee lo d th,d the inipoitei ol line ilKiiinals 
lioin (.(liiiaiu should In niil.n.eil b\ tlie I’ailish 
inanuhn luKi's ol sin li piodin Is \ft( r nnu li Inhnla- 
tiuii the S.de.i^uaiiliny of bnlnsiiies \. t was parsed 
to a<liie\<. this <iiil. bid th.inks to the polilnal 
and le^al disenssums that have accom[',micd and 
loilowed' ds i>.issa”e and the n.iiional f.iilme of a 
short im mol \ ,e man_\ p'ojile Ii.im- betoiin' doubtful 
wlnthe^ tluii- IS sin h .1 thine as ,1 ki \ nnlusliv 
|'\un <lu mists beuui 1;' woinhr wlnilni llie\ know 
a line < Ininn al w Inii llie\ s. e one In these eii< nm- 
slaine^Ml Is all to the Ltood that somebodv should 
usi.ite tlie cava, and tins the Asm), lalioii of Kritish 
( In lineal Maiiid.icturers h.is done 111 a p.imiihlel 
viitillcd " SludI the Stale Throw \wa\ llic Ke^s •' 
'The pnblicatitm (.oidaiiis numerous examples^ of 
the depehdeme of onr staple iiuliistiu's on a sie.idv 
snpplv of hue ehemn ais, anfJ shows I hat sin li national 
and Imperial fiiiutioiis as tlie caie of jmbln health 
and the ])ioper admunstralion of trojneal colonies 
(.annoL be earned on without iluiu Some of the 
most essential ot these mateiials are now made in 
this coimtrv . hut, as Sir \Villiam ro])e points out in a 
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foreword to the pamphlet, much remains lo be done, 
ami further developments m this 'direction cannot 
fall “ if public opinion realises that a flourishing 
fine chemical industry is vital necessit}’ to the 
prospentv of oui Empue and insists that national 
support IS given to the young enterprise ” Tins 
pamphlet sliould be of (oiisiderable assistance in 
< reating an intelligent public opinion on this subject. 

On December occurs the bi< entenary of the 
il<\dli of PuTre N'angnon, who will be reinemlx'red 
for the publication m ibSy - tlie year Newton’s 
" Pnncipia ” appealed - of the “ Piojet d’une nouvelle 
nn'i aim pie,” the first treatise in which the w itole science 
of status was deduced from the principle known as 
the p.irallelogram ol fortes X'angnon was the son 
ot ,m au hd(st .d C.uii <nid was born in 1051 His 
licnt loi matheni.du-, was stimiilaled !)\ Descartes’ 
work on geometrv Ills book iinmediatelv .itlr.icted 
attcnlimi, and in idS.S Im was made piofessor of 
m.dliematus at life ('olEgt' ,M,i/arm and a member 
of (he A( adiiiiv of Sumui's in 1701. lie followed 
|)iili.imel in the eh.ui ol m.it iKiii.ilu s at llu* College 
de hi.men llesuilereil a good deal fioin illdieallh, 
and his latgm woik, " Nouvelle Mee.iimpie,” ilid not 
apiie.u till 1723 Of this tre.ilise De Moigau once 
wnile, "'rills work was born long all<‘r its own 
death, .md thii'e \c,irs alter ds .intlior’s 'i h<- 
Piojet ol HUS7 (iiabted .dl the wolld to act iijion it , 
so that wliiii the fmishe<l work was piibhsht-d it had 
long hnnn snptisnh'd ’I he great f<‘alnr<‘ of this 
work, as ol tlie Piojet, is the iiiominiiic.' given to 
tin- unnposdion ol lont-s Maiigiion <iinl .\«'wlon 
wtit loKiiig this (oinnKnidv‘ into tlie market at the 
s.mit tune ami mdepemhiitlv ” X’angiion was one 
of tlie (.11 lies! ,md mosi jiow (i Ini ,i<lv o. at es m I'ranee 
ol till' use ol the ddl(i(idial c.iknlns ami was a 
toi icspoinh'id ol laihni/ .illd llu' i)einoillhs 

I'XtWViloNS .11 Vitold,Mil, lUM! Slinfold, a (.imp 
on Sussex Slane Slieet, lhi“ route bv wlmh Koinan 
soidieis mai< iitd tioni Clii< iK'ster to London, are 
dcsviibed 111 the 7 of N’ovtiiilxi o Kiin.mis of 
otiitiis' pi!v,d(“ (pi.nleis .and ot .1 (.iiiteiii li.ive 
i((iidi\ be<ii lonnd Among olini (imls was .1 gie.d 
(olle, tion of pott(i V. ni'nilv <dl btol^on, s|x< imtiis of 
in.mv kimL oi gkiss, and nine toppei toms langing 
yi (late lioin V'espasi.in to I he liflh-ccnfmw'Tetiitiis 
Mr W'lnboll, who. is in diaige of the excavations, 
will report Ihe lesiilts lo tlie Sussex ,\i( h.eologkal 
So( lety .Alloth(i disLov erv. at W’lslcy, Sun cv. !■> an 
, UK Kid V ilkige dating befvve(ii 50 nc and ad 50, 
wlmh is jctoidcd 111 tltj‘ linns of \ov(inb{“r 13 
It IS staltM that m tlu* liid (Iwtllings fragments of 
brok(ii pottiiv were (hs( ov (i'cd In dh)( a gieat 
deal of polteiy vvas (hs( overtsl and the kiln inwluth 
it was bund, while x’lMrs ago, at tin' foot of the 
village, a dug-out canoe, cwidently htdonging to it 
and asso(:]aled with flint miplenienls, was found, 
'f he tanoe is now m the Weyhndge Museum. 

'I'hf. Kli/abelhan building in Croydon known as 
the Wliilgift Hospital, dating from i5»)y, is once 
more threatened vvitli destruction , the 'Town Council 
lias giv(MX notice of a JVirliainentary bill to actjuirc 
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and dispose of the Hospital and Or.iton hn ^tleels ' 
improvements. The inalter has yet to be passed, 
ho\ve\er, by a town's meelini.’ and afteru.itds by 
the burgesses, befoie it proceed Sexeial tunes 
during the past twent\-live veais the Iniihling has 
been threatened, but e\eiy (‘Hoit has so fai been 
(.oiinti r.u t('(l by the local Jheservalion Commntee 
and tlie Croydon Naluial llistoiv .uul SueiUiiu 
Society rh<“ Koyal Institute ot Hiitish Anlnteits, 
winch lias now joined fori es witli the lot al scientilu 
society, has adojiled the \ieu that the widenin'; ol 
the mam road through Cro\don (..in be a(.hK\(d 
without any interferent e with the buildings (n 
lot’ a scheme to this ellcLl was .ictejiteil b\ the 
Cioydoii ('oniK il, .iiui appiov ed b\ the I o< al (.o\ ei 11- 
mcnl lio.lld .'\t a (olllelent.e ot inteiesttd sotieties 
called b\ the Institute, the lotal ami n.itioiial nn- 
jxirtance ot pieseiving Whitgifl Ihispii.d as .1 
\aliiabl(' relie of !■.ll/al)elll,ln .in hile. line w.is 1 
(‘iii])h.isise(h and it w.is dtiitk-d lo^suppoii the nnj | 
scheme .;s proMtlmg .\ lUMilna! and elh-ttne ro.id 1 
inipito eiiieiU winch meets ti.illn n «| iiii eineiils 
Steps aie to be l.iLen to jil.ite these \ie\\s betoie tile 
projK-i .uithonties II is to lie hojied th.il the 
jiriiu i])le of a\oiding, whereM'i possilde, inlei It-iein e 
with liisloru .iml be.inlilii! Innhiings m.i\ be lu¬ 
cre,isingi\ siijipoi t('(| b\ pnbiie ojiinion 

l-oic nearl\- sivfeeii I.onl < .nnaixon, with Hie 

asMslance ol ,Mi llow.ud ( .utei, has bt'en eng.igetl ni j 
< ai 1 ying out e\i a \ atioiis in j),u I ol the site of ,im lent 
'I hebc s I II t he w est bank ot the Nile .it f U\ol 1 hen 
wolk has now been lew.iided b\ .m .istonishmg 
sm ( ess, the del.iils ot w Im li an. dcst. I ibeil b\ .1 i one- 
spomh nt ill the Imus of XoMinbii yi, while in the 
next is-^iie Sir !•' \\.(llis Ihr'lge explains tin impoil- 
aiKt- ol tlie disco\el\ A se.iled ( h.iliibel h.is bit.n 
opened < out.lining the tomb ol I iil.itiKli.iim-ii, son- 
jn-!aw of \menlielep IN . now bttlti known as 
.N.dvlk n.ileii I lie l.iltei king, w liose uigii 1-. dat'd 
<11 the ' ml ot llu' 1 I 111 11 nt 111 x n < , bei a me iioloi i')!!-' 
Jot Ills .'in in pt to n \ t \ ( tin .nn u nt i uli ol the sun s 
d]s( . a movement xctmh im t with -.m h s(ii<iiis 
opjiosition lioin the oitliodox woisluppii-, ,]( Nmui- 
IC', king '.d llie gods al I In In s, tli.il lie w.ts obliged 
to leliie to the jil^ie now known .is Hll-al Nm.iiii.di, 
where he .nted .is juiest ol Nidi. 01 the di-.i I he 
loinb fiiinituie ol '1 iilankh.nm 11 is o| exii.nndinai \ » 
niteresl .uni xaliie, im hiding his *m,ignilii eiil Male 
Ihiolle, one of the most beautiful woiks ol <111 exei 
dis( ox (‘red, .Old .1 m.iss ol sj>lcinlnl ,Mtl(l^^ \( hn h 
liaxe li(‘en .m \el oiilx nripeili‘<li\ ex.imined Sir 
NV.diis I '.iidge sugg( s|-, w ilh g^)od n-.mwn th.il .1 nn mo- 
gr.iph (ont.iiinng .1 lull .i',(oinit of this 11 ni.ii l^.lble 
(liscox (‘VV slionhl be piibiislied , ■'Siuh .1 In'ok, 
c.irefiillx' jilannect .iml wiitlen b\ 1 oid (.unaixon 
am! .Ml. llow.ird (..irti‘r, would (lown ,i vc-ix line 
aicha'ological triumph, and e.irn the gr.ilitinle ol 
fcg\’ptologists, archteolegisls, at lists, ,in(| others 
ihtuughoiil thewoild ’’ It onix’ renuuiis to ( oiigi.iln-* 
kite Loid Carnarvon ami Mr Hoxx.inl C.liter on the 
Slid css tliat has altcndecl Ih-'ir long couise ol e\( ax a- 
i.ion, and has prodneed one of tlic most lemarkablc 
dtscoveries made fi^ Egvpt m reccuit times 
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.\ VI US’ icmaik.ible <uid most viduable collection 
of scientilic mslruments of liislinica> intciost is at 
jxrcsojil cm \iew m the Portrait (hillcTV of the Jtocllciaii 
Liluarv, Oxford 'hhis eolleelion has been iormed 
b\' .Mr Lewis I-A.ins ami (out,mis some two tbenisami 
mst I uincTUs, the oldest chit mg fioiii Die tenth cent in \, 
.md among t*ln‘ xonugest being some desigmnl b\ the 
gretU-giamil.it hei ol Die posent ow nei Mr [•'x.in.s 
Inis oMeied the w lioh' o! it ,is a lice gilt to tin' I m\ ei - 
sil\- of (Jxfor'l, on (oinlilion Di.il suitable spate .uni 
silmitioii, imnlmg with his .ippioxal, be toiind lot 
showing it 111 'Ihe iite.uunne the collection is to 
lem.iin tot exhibition m the P.odk'i.m till Du'end of 
the summer o| lo; | , but il < .in s( .u(.el\' be (loiibted 
111.If tills nnigniln(‘nt gilt will be gi,iiefiill\ .neepted 
D\ f.ir the gieatei pail ol the collection (oiisisls o| 
.isliol.du-s ami sumli.ils, 111.in\ ol Die foiinei being 
ol c'X(iiiisiU- woiknnuiship Ninoiig them is ,i Persian 
.miiol.ibe m.nie bx \hmad am! Mahinnd, dated 
\ M _t7i (\ I) 'i.S|), sinl.ible I'll liinling tlu‘ lime ol 
the (l,i\ b\ Die sun or .it nighi lix si.ns. lor hinling 

tin I.ilitude ol .i pl.ne, ih Niiolliet Peisian astio- 
l.ibe, (un.imenled with gold .uni siKei. is d.iti-d 
n wliih .m e(|ii.ill\ be.iiitiliil one was m.ide 

.it loledo in XU loii; P.issiiig b\ .1 lumiber (d 
astrolabe-' oi iMiiopean m.ike, nn hiding one in.ule .it 
Oxtold .ibolll in 7 (), W( timl .1 gle.il xaneix of pocket 
di.iK, some ol them li.unig (ciiip.iss needle', to be 
sensiiis(d with lo.idsloms, III line moimlmgs . also 
dt.iwing lUid suixexing im-li iiun'iils, .iml lin.ilK’ .1 
iibi.iiv. niimb(img» about .t Dious.unl xolmnes, 
de.iling with di.dlmg, .istiolabi s, ,imt otlni instru¬ 
ments h‘ui 11 n.i p.utKiiku' .iboiil tills woiideifiil 
(.oik' tioil x\il! b(‘ louml ill the Itodltutii (hiiii hi ly 
luchl. \<> ^9 ^ 

\ Xlsii of iiieiilbels ol the Cm le of Scietllllh, 
lechnn.d, and ll.ide ]< HI Ml.l 1 1'I s ,unl I epl esciital |\cs 
j ,1! tin te(liiui.al pi'S' to I,he exlellsixe mo'leill Kp.UI 
[ shops ol Die i oml'iii 1 1( in I al i tiiiiubiis ( o , Ltil , ,il 

I I liiswnk, I'liik J)!*'e on X'lxeinbii I'j I hese large' 

I woiks, wimh (ox'r nion- tti.in ,u t<'s .iml de.d 

with Du- lepail ot ,1 Meet ol V"io niolor-bus( s. li.i\(l 
I hug iiioie til.Ill loo million (.n-miks ni a \eai, haxe 
I 'oine most inlei'siiiig l'•.lluI(s Mie woiks can 
j li.nidlc' 1 JO xeknii' weklx 1 In whole pio'c'-s (d 
j ox'ihaul ,unl lepait m ("inlinted on s'leiilitn line-., 

; ea( Il xelin.le being stupped, Die indi\idii ,'4 ji.uls 

I di-,11 ibiitc'il for lei>an, and lin.dK K .msembled oil .i 
inoxing (.on\('X"i in a m.inin 1 1 eiiniiis( cnl -^1 Die 

Im'tlio'Is ol llu hold Nkkoi to ( hie liiglilx nUetesi 
mg .ipp.ualus is the s|H (i.d cc.islinig-imu hine, c .ipabk 
ol at c ominod.itmg lixe "unpoiniits sm li .1^ ge.u 
boxes .it ,i lime, .1 caiistn xmliing solution bc'ing 
pumped ill .il high pi'^-ine so ,is lo w.ish out 
Du'ioughlx .ill g! line .uni gi It 1 liu'e sm li m.ulimes • 
.lie m*use Iheie i-. a wl! e(|iiipi'e'l c.inteeii whete 
loo'l im'ii ean be sn xcl wiDi diiinei in lifteen ynnutes, 
.uni a model liisi-.iid ilepaitmeiit l•'o!loulng Die 
inspection ol tin' woiks, .m .kI'Ikss on Die “Satetx 
hiist ” movement m h■^glam! w.is liehvcied b\ 

Mr 11 Iv lilam, .issist.uU tn.uiaging dircctoi of the 
London Cndeigronncl Kailw.ixs and !-(>(). (o 
group, and bon sccic't.irx lioDi of the London 
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“ Satcty l''irsl ' Council aiul the British Industrial 
■' Safety First*” niovcmcnt. Mr. Blain traced the 
yrowtli of this movement which has made "Safety 
hirst ” such a familiar term in this country', desenb- 
inK the work of the Dtivers’ Educational Committee, 
which has more than 7000 drivers entering annually 
for Its awards and medals, and the eijuaHy important 
work done by the Schools Propaganda Cominiltee 
At the mectipg of the ( henncal Society to bo held 
at tlic' Institution of Mecliamcal ICngmc'crs, Storey's 
(late, SW.i, on Thursday, December 14, at 8 pm. 
Prof C H. Desch will deliver a lecture entitled ” The 
Metallurgical Applications of Physical ('hemistry ” 
Tun council of the Koval Agricultural Society of 
England has decided to nwive the offer annually of 
a gold medal for an essay giving evidence of original 
leseaich on any agntulliiral subject or on any of the 
cognate agricultural sc kmu t's 

At a gcmeral meeting of llie meinbeis of the Koval 
Institution held on December j, Sir Arthur Keith 
was cicctc'd sc'crotary in sue ca-ssion to the late ( ol 
K H (Trove-Ihils Profs I’lbain {Pans}, Ehicnfest 
(Leyden), Knudsen (Copcnh.igcii), Hn'rknes (Chris- 
tiania) and Dr. Irving r.angimnr werecUxted honorary 
members. 

A Nhw feature m the ac-tivities of the Institute 
of Metals IS the admisMun ol student members 
iho mam qualifications rcciuircd of the new class .ire 
that they sliall be between 17 aiul 25 \eais of age 
and that they shall be studying metallurgy , the\' 
will be admitted to all Ilic' usual jinvileges of full 
members with the eveepUon that the\ cannot vote* 
at meetings Both the eiUtaiHc foe and tlie annual 
siibscri])tion are substantially less than tliosc paid 
by members The new' dejiirturc* should do much 
to stimulate and guide, hy eontac t with oldci and 
more mature men of scieuee, the younger leseaich 
woikers m our laboratone's,.ind woiks 

Ar the annual geneial meeting of tlic Earaday 
Society held on November 20, tin' following ofliccrs 
and council for the year i«)22- i<)23 were elc'cted — 
PrcsuJtni' Sir Robert Kobeitson . l*rc‘=ndcut<; 

Sir R T Glazebrook, Sir Kobeit A lladlield. Bait , 
Prof A W. Porter, Vici'-l'yc'-uioits ■. Prof C H 
Desch, l^rof 1 '. (» Donnan, Dr J .\ Darker, Prof 
T M Ix)ury, \V. Murray Morrison, Prof J K. 
Partington, ami Dr' G Sentc'r, 'iyra-ntjir Robeit 
L. Mond : C<i'inctl' W R. Boiisfu'ld, Cosmo Johns, 
Dr R Lessing, Prof W C .Mc( . Lewis, Prof J W 
McBaiii, Dr il Moc^ne. C C Paterson. Dr J N' 
Pnng, Prof. A O. Rc-nkme, and Dr K I\ Rideal 
Ar General Meeting ol the I’niveisitv of Durham I 
Philosophical Society held on November >8, the 
following officers wi-re elected —President riie 
Earl of Durham; Via'~Prcsulenl\ Sir Ihpodore 
Monson, Sir Charles Parsons, Pruts 'I'. I f. Havelock, 
P. J Pfc'Awood, H J Hutchens, Mr Wilfred Hall, 
Secretaries: Messrs j. W. Bullervveir, B Millanl 
tdiffiths; Commillee- Profs H G. A. lilcklmg, 

H V A. Briscoe, J. Wight Duft, R. F. A Hocrnle, 

J L. Monson, C. J, Hawkes, F. B. jevons, Drs J. A 
Smythe, D. Woolacott, A A. Hall, G. R. Goldsbrough, 
Messrs G. W. Gaunt, A. W Bartlett, J. L. Burchnall, 
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S J. Davies, S. Hoare Collins, A. D. Peacock, and 
W. Clarke ; Editor : Prof. G. W. Todd ; Librarian : 
Dr F. Bradshaw. 

Tilt: FTank Wood med^l of tlio Society of Glasa 
Technology has been presented to Mr. G G Middleton, 
B.Sc. Tccli., anil Mr H W. Howes, B Sc. Tech., the 
successful students in 1921 and 1922, respectively, in 
the Dejiartmcnt of Glass Technology at the Sheffield 
Fniversity In 19111 tlie Society decided to recognise 
the services Mr Frank Wood had rendeied in 
connexion with its foundation and handed over to 
the Fniversity a hundred guineas, with the condition 
that the nuome should be utilised to provide some 
reward to stiulcnts in the glass technology depart¬ 
ment It was decided that tlie reward should take 
the form of a med<d, and that it should be associated 
with the name of Mr i•'rank Wood, m whose honour 
it had been established 

A MvW edition (No 76) of their catalogue of 
s(’C(in(l-]iand s(ientilic app.ir.itus has be(*n issued by 
Messrs C Baker, 2}| High Holborn, W Q i The 
list IS divided into the customary lonvenii'nt sections, 
and we may direct attention m pailicular to two of 
them, tlealing with micioscopes and astronomical 
ajiparatus lespei tivi*lv P>otli contain a large and 
vaiK'd assortnmnl of items ranging from larger 
modern msLiumeiits to the smallest accessoues 

Anohiek of tlu* useful ami well-arranged catalogues 
ot .Messrs \V Heller and Sons, Ltd , Cambiidge, has 
readied us Its No is 217 and it contains the titles 
ot upwards of 1500 woiks aiiaiiged under the headings 
Mathematus and Physics (Journals and rransaclions. 
Books printed befon* rSoo aiul Books jiniited after 
iSoo), ( hemistry, Clu'intcal Technology and Metal- 
liirgv Manv books lormeily the property of the 
late Prof K B Gliltoii are ottered for sale 

Mi-ssks W.mson AM) Sons, I.td , Siinic Honse, 43 
Parker Sired, Kingsway, l.omloii, W ('2, annouiKc 
tliat the Biilish Tlioiuson-Hoiislon Go, Ltd, ami 
tlie General I'.k'dric Co, Ltd, are now associated 
with lliem I Ins connexion imphi's tlie di'vu'lopnient 
of X-ray ami electro-medical ajqiar.iliis constrmted 
on established elei tru.il eugitu'enng lines, and, with 
the aid ot the icsean li laboialoiies of these companies, 
tlu* incorporation ol the most ra ent a<lvanc'cs in 
physics 

* Will! furlhei refereme to the lemarks wliich have 
appeared in lliesc pages on the subject of the sense 
of siiidl in Unis. IMr W’ K M'Kechme of Ghepstow 
Plai (*, i.oiidon, W 2, i.iises the (jucstion as to whether 
the usually wdl-devdoped olfactory mechanism 111 
birds mav not have (piilV.* a differ^'iit sensory function, 
sm h as tht detci lion of fine diffTences m the strength, 
ti'injierature, and humuhty of the air-cunents 
encouiitcrod duiing flight This was Gyoii’s theory, 
but It rests on no sun* foundation of fact In their 
experiments on the homing capacities of Noddy and 
Sooty terns, Watson ami Lashlcy found that these 
•powers were not aficctetl when the nasal cavities 
were occluded with wax and varnished over, the 
birds so treated retained their remarkable faculty 
of finding their way back to their nests, over an 
unknown course, from a considerable distance. 
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Our Astronomical Column. 


A JiKiGHT New' Siak—A telegram just received 
(December 4) from the Ifiternatioiial Central Itureau 
of Astronomical Telegrams at Co|)<Mihagcii, leports 
.the discovery of a ik'w star on l)c« ember 1, by 
Zivierel of Kurnama. Tiie s(ai is given as of 
the first magnitude, and its position in K \ iS'' jS'", 
and North Declination 28'N)' It is situated just on 
the border between the two lonsic-llntions I,via 
and Hercules,.hut as many chaits diiler as to the 
])0.sition of the actual hound.iiv, some nmeilamlv 
may arise .is to wlielliei the st.ii will he i..il]ed iSov.i 
IvVnc or Nova llerciilis All new siais aie sitn.iteil 
cither in or on the bordcis of the \\ .i\-, and the 

pri'scnt one is no <‘\iept]oii, Ivmg jiist 011 (lu‘ bolder 
The No\a will easilv l>c piclved up on a line night, 
bec.iuse it lies just to tlu' soiitli i»f tlu* lonsiinnous 
constellation of l-yi.I, ma<ie promiiieiil li\ Ihebiilli.int 
star Vi'g.'i The ionstellation is m the noitli-wcsU-ni 
])orti(in of the sky in the early pail <‘f the e\ining 
d'he Nova makes \eiv ne.ulv .111 (spnl.ilri.il lii.mgle 
w ilti the Iw'o st.irs V L\ i,e and ,i ( * gm .iiid is hiightei 
than b(fth these si,us , a lAr.e, or Veg.i, is ot m.igni- 
tude o 1 |, so will .ippioMin.ile(loselv to the biiglitin‘ss 
ot the N\)va, .\ssiinijng th.it tlu“ l.itlei is still ol the 
first m.igmtude This Xen’a is the huglitist wliuh 
has appe.ircd sim c tlial of Nov;i Cygm, uhuh w.is 
disco\'ered 111 ipio 


('oMLis—A new f.imt comet, i<)22 d, was <lis- 
eoveri'd bv Mr Skjcdlerup at the Cape on N'oveniber 
25, being the second that he has Iniind this ve.ir Mr 
Wood lias tcleg]a|)hed tlu' following ek-ments from 
Johanne^hmg liicw sliow a strong reseniblam'e to 
those of Comet 1802 VI , which are given tor (oni- 
parison , .IS It w.is under obseivalion foi Ihnn' 
months without (k'vi.itmg .ipp: s lablv from a i>arn- 
bola, identify is impossible, but the two com<‘(s may 
have had a lonimon origin 
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The comet sliould be looked lor a hi lie e.isl of 
south and \erv low down, pisi befori' tl.iwn It e. 
near ctoivj on l»ec<miber S, sul»se(iueiitl\ «lossiiig 
Hvdra into CeiUauiiis 

'riie follow mg is .1 contmiiali' n of the I'liiieiiieris ot 
Jiaade’s Comi't foi C.reenwich niidmglil this is still 
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Petrine’s Peiuxiic Comet was toniul by ICik.imuna 
on No\ i,''. 50'", <'«\1 I' , m S''' 5"'. 

N Dec) o‘' jS' Its (Killy molii>n is i lo sect 
south .) r. 'I lie piobable 'dale ot jierihelioii was 
about Oct 20. The magnitude ot the comet is 13 o. 


PUBI.K A l IONS (M I H iv ASTKONOMK-M- SOCTV.IY 01 ' 
THE pACii'ic —fill* October mimber ot the Publica- 
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tions of the Astronoinu.il Society of the P.icilie 
cont.ims <i mimlH'r of interesting <oiniminiiations 
I'lrst there is a ven* I’le.ii <iiid loiicise .iccoiint of tlie 
woik of tl^e late J (' !\,i[)le\n. w lioin the wiitei, 
Mr !■' I! Se.ues, (lesLiibes ,is one of the most distiii- 
giiislied .istionoineis of hts geiiei.ition K.iptevn, 
as hesavs. presented (he unit pie tigiiHj- of <m .islrononier 
without a teiesuipi', but iiadiiig through thfs iiotue 
it will [)e seen Iiow he loiiiu'd piogMiiiines for tele¬ 
scopic woik, aivl Itow suiI I-'s|iillv lie discussed the 
obsei \ .ilioiis in.ide Dire« toi S \ Mitt hell, of the 
I eailder Mt.Coinu(l< ( >bsei \ .Iloi \ , gi\'es .1 list ol 
the li igoiioineii K,il p.ir.ill.isi-s of a iiuml)ei of st.iis 
of spectium tvpes .\ ,111(1 l“i (lie.ldlMgs of llic billies 
ie\('i.se(i 111 eiroi). (I.it.i \(i\ tnmh w.iiited foi tlie 
initial woik in (lel(‘imining ]),u,\M,\\es ot olliei st.iis 
of llie s,ime t\pe b\ tin s|)e( 11 os( opu nietllod \ 
siimin.iM ol the ce.ii’s Woik .it the Mount Wilson 
()lis( I \ ,\loi \ is gi\eii b\ tlu diie> toi .Old assistant 
(ine(loi, Ih (> !■' Il.de .ind Mi \\,iltel S .\d,mis 

r('s|)e( In elv \s .uiiioiim ed in N I OKI', ol ()c tobei 7, 
a 5o-fo()t int( Ileionieter l(•l(si(l|)e is being speci.ilK 
built foi I he < )l)sei \ ;itot V, .ind i( is lioped to (ieteniinie 
with it the (haii)e(eis ot about thiitv sl.ii's brighter 
lii.iii tile loiiith m.igniliule Dr K (i Aitkeii 

coiiti ilMites ,111 iiit( icsliiig ,i( ( oiinl ot the two iiot.dik' 
.istroiK^mii .d meet mgs, iiaim 1 \ the I ntel nation.d 
Aslionomn .il I nioii .il Koine .iml the eelelualioii 
of tlie ceiit('u,irv ot (lie Ko\,il Asiioiioinu.il Society 
ill lamdoii In the notes, .iinoiig otliei subjects, 
mention 1 > made ot the sm (ess ol I tie ( locker i'icllpse 
l''\po(lition from the I .u k ()bs( i \ .itoi v 
> • 

An( 11'N I (.)hsi K\ AI ION'S oi- \nium \ -2\ 11 Swinlon 

direits .ittenlioii m (he JtMHn.d of the British 
XstMinoinii .il .\sso(.i.ilion to some passages in early 
i'.uglish chtoindcs wlucli di'siribe lirilh.int coloured 
stre.uncrs ill tlie ni^lit sky . m .ill probability 
liiese were displays of .lurot.v, an .issuniphoii th.it 
IS slieiigtlieneil b\ the i.u ( that m most cases the 
dates ol the displavs .ire sepal,ilcd l)y multiples of 
the sunspot (vile I ii« \ tlierefore bei'omc valu.ihk' 
[01 indK.iling |U'ob.ible d.iles ol siiiispoi maximum 
Woikmg b.ukwirtd lioin tlie well-established ni.ixi- 
mum ot i 8 ()o I with tlu' two assumed penods 
f \) ll'-l^b (B) II' (> 55 , tlie lollowuig l.lblllar \ allies 
.ire obtamc'l '1 he lime of v.ii is stated m one c.ise 
onl\', namelv, jjj J.m t . m (lie other c.ises the 
middle ol (he \ ear is .issuiiied 
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\ssunip( Kill \ appeal s on the w hole lo he the better ; 
111 iKither case is 7(14 =; we!) repicsented , the oiigmal 
iec( nj of this (l<H-s not gi\e tlie \ e.ir in \ 1) reckoning, 
but stales (h.il it was •' the teiUii veip- of Ihii reign 
ol ^iilitiick, King id Wessex " • 

Plot I Iir.u.im.i’s list o^ Chinese, sunspots ((pioted 
by Prpf I iinier in Mon Not I'l S , \ol 74, p. po) 
indi<ates spots on the following dates |(»() Jan 31 
(3 siH)ls seen), 82b Mar. d.^2 Apr 2^, H37 Dec 25. 
8.J2 Jan b 8(14 Feb , 874 Jan , <J74 Mar b. 'I hese, 
c'xcopt the second and fourth, suggest dates of 
maxinunii in f.nr accord with the auroral data. 
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, Research Items. 


SuKVLVs IN' Si’nsHi.KCtiiN—III Ihc Geographical 
Journal for November Mr R A Frazer gives an 
account ol some vvoik wliicli he did on the edge of 
New Friesland m company with Mr N E Odell and 
J)i T J.ongstafl in August 1921 'I'lie paitv 
tra\'elled north-eastwaid foi about 25 mifes from tlu? 
h(Md of Klaas Uillen Ray into the highland ue of 
the interior ('p)ssing the w.itershed between the 
western' and e.istern dr<iin.ig(‘ areas, lhe\ snt\evcd 
the salient features in a small aiea lying between 
the Mount Svanbeig grouj) to they south and tlu' 
peaks around Mount C heinu law to tlie noi th \\'<Mtlier 
«uid trasellmg conditions were b.id, ami tune was 
short, but the woik w hicli was at (oinphshe<l Idls one 
of the gaps in the skeleton suivey ol the Russian 
Arc of Mi'i'idian Ivxpedition of i8<)8 i<|o2 

Disk CATION IN TUI- I.AKi. CiiM) RioioN—In an 
aiticle III the Gcographual Joiiniul for N'o\ember on 
the Lake ( had legion, \li 1 ’ \V H Migeod leluriis 
to the much debatc-d tpiestioii ol desicc.ition on the 
sontlu'rn edge* of the Sahaia Accoiding to .Mr 
Migeod lliere is abundant evideme of the adcame 
of <iiid conditions soutliward into the belt <d tertihty 
in Jtornu I'lie di) uiea h.is bc'en stc-adily incieasnig 
at a gieat rate for at IcMst three-ipuii leis <if a centuiy, 
and 4ip|‘arently at a slowci rate foi many cenlniies 
' Mr Migeod cites e\idence fi<un the diving up of 
rivers and ])onds, but on tlie other hand lu' found no 
persona! exidcnue of the exhaustion of wells in the 
part of Ikirnu winch lie \isited '('he evidence fiom 
cliangi-s in forest growth he does not find conclusive, 
but with regaid to hum.in migration, lie points to the 
significant fact that «\eiv suKtctsive capital of the 
Hornu empire during Tie hist sue centuries h.is bi'cn 
south of its piedecessur The geneial trend id 
migration is southward, and whenever a new village 
IS founded it is always m a position south ol the 
^ previous site ^ 

Pkoblkms of Mh.\j>]'.i.iAN Kahos Mr R A 
Fisher gives an elaborate mathematical treatment 
(Fioc Roy Soc Edin vo^ 42. I’art 8) of certain 
pioblems conncctefl witli Mcndclian ratios He 
concludes that the ratio of fre*piemv of the various 
types in a Mendcliaii population will he st.'ibk' only 
when selection favours the lietero/ygole, such faclois 
only tending to a<(umiilat(“ in the stoHc while other 
factors will tend to be elimin.ited lie <dso develops 
forinuke for determining the r.ite of mutation which 
IS necessary to maintain tlio v.iiiabihtv of a species 
under <btfererit conditions W’e aie not competent 
to discuss his mathematics, but some of lus biological 
statcmelitsare perhaf>sopeii to c 1 iticism I'Vu examplo, 
he assumes thajt rc*ccssive factois tend to he harmful or 
harinfijl factors recessive, w lieieas m man tlie majontv 
of harmful factors are dominant He also repeats* 
the current fiction thtt the mutations of (Ivnotlura 
arc explained h) t'he ciossing-over of bedanced 
lethal Ihctors 

Absorption of \Vai i.r m Roor a.nd Su m Tips — 

, IVof Priestley and Ins students h.ive now published 
the fourth in their seriO'' of studies on the an^toni)' 
and pliysiolog^ ot the endodermis and relatc'd stiiic- 
tiircs lit plants The present coritribiition (\'c<v 
Phylologi^t, vol. '21, No.f 4) considers tlie water 
relations in the growing root and stern tip h'xperi- 
ments of de Vries in lorcing water into roots were 
confirmed and extended, sliow’ing that the endodermis 
prevents leakage of water from the stele into tlie 
coitex At tlie same time the nieristcmatic root tip 
before the endodermis is organised was shown to be 
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impervious to w-atcr under ordinary pressures. This 
is apparently owing to the peculiar non-cellulose 
composition of the cell walls^in this region, m contrast 
to the corresponding region of the stem tip The* 
impervious cliaracter of tins region accounts for the 
failure of water-leakage from root tips, anil is contrary 
to the views of a French workiT who believes that 
the loot tip below the root-hair zone is an absorptive 
region 

CoAi. IN SoD'iH Aiuica—M emoir No ic) of the 
(ieological Siirvev of the Union of South Africa, 
issued recently, forms tlie first volume of a study of 
the (oal resources ot the Union of South Africa 
coiii])ik“d by Mr W J Wybergh The coalhekls 
dealt with arc* those' of Witbank, Sptmgs, Heidelberg, 
and the coalfields of the Orange ITce State , they 
nie all desciibcd 111 considerable detail, numerous 
analyses are given, and tlu' gc'iieral character and 
projicrtu's of tiu' c c)als are fully cbscussecl It may 
be of iiitc'rc’st to repiodiu'o the author’s estimate of 
tlie c'xistiiig coal iTsoiiices of the Union, altlmugh, as 
he points out, considerable deductions inaydiave to 
be made from these figures for lossc's m working. 

Witbaiik ('o.iliicld . . . 7,t)2r),2o0,oc)() tons 

Spiingsarca . . . J85,000,00a ,, 

Nigel are.i . . . . (15,000,000 ,, 

Visc'iikiJil-DelTiuii area kuily 

j>rove(l . . 218, }c»o,ooo ,, 

Vischkml - 1 >elmas arc-.i <'on- 

jectui.d . . 1,411,200,000 ,, 

lleiik-il)c'ig Soiitli Raud area . 8,o(>4,ooo,oo<> ,, 

do otlii'i .mas . '165,511,000 ,, 

Oiangc' 1 'tec Slate .ibove . too, 000,000,000 ,, 

Total . . . IT9,T ^5,150,000 tons 

Till-N fw I»kaun rum; — Two ycais ago Mr j H. 
Johnson of the Rc'seaich Uaboratones of the Western 
Ivlectncal (’o, and tlie Amcncan Telephone and 
'I'elcgniph Co , (■xlubileil to the .\mcricau Pliy.sical 
Society a Hraiin cathode lay tube.; operating at low 
voltage, and an abstiact of a more* conijiletc' descrip- 
liuii of the tube 111 its present im^uoved form will be 
found in the* September issue of tlic' journal of the 
Optical Soiii'lv of .Unertea and Ucvicio of Sdcntific 
1 n.'^irunii’itO I he cathode' consists ol a stiip of 
platinum covcTc-d willi an oxide*, the' anode ot a tube 
of pkitmum I cm long and o-i cm diameter, only 
01 cm from the tifi of the c.ilhode Petween 
cathode .and anode is a mc'lal shield with a small hole 
III it llitougli which the elections born the cathode 
jiass Be\k)ncl the .mode are the two pairs of cle- 
Jlc'ctc.ir jilales at right angles to each other, wlncli can 
i)(' loiinc'cted to ihc two sources of electromotive 
force' which are to be compaied The electrons 
tm.dlv impinge can a tluorescc'nt scieeii and tfieir 
deliection is of the' carder o-i cm per volt applied to 
the dellector plates When (lie plates are rejikiced 
b) coils, the same delk'cjlion is olitained per ainpcTe 
turn m the coils In the paf^er referred to, tlie 
livsten sis loop for iron in An alLeiiiating field and the 
ch.iraeteiistic curve for an oscillating valve tube arc 
given At the' exliibition of the tube bedore tlie 
Institution of Electrical Engineers on Nc.ivember t 6, 
the anode cuirent and grid voltage curve of a valve 
was shown. As the catlKjdc ray has to produce 
ionisation as it moves sideways, it is not possible to 
obtain a siiarp spot at frequencies of more than 
10^ per second, but below that figure the slight 
pressure of mercury vapour in the tube ensures a 
sharp image. With the oxide cathode an electro¬ 
motive force of 300 volts is sufiiciefit to run the tube. 
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The Royal Society Anniversary Meeting. 


St Andrew’s Day, Novc'niber 30. the Koval 
^ Society held its anniversarv iiu'cnins and Sir 
Charles Sherrington dclAercd the tusiomary presi¬ 
dential address, in the opening pait of which he dealt 
with matters aflecting the soiiet) itself and science 
generally. Speaking ot rescan li| Sii Chailes Sher¬ 
rington referrctl to the benefaction rccencd la^t \tMr 
under the will of the late Miss I. A l•oulert^m. who 
by gift had already foniuled the honic'itoii student¬ 
ship The utilisation of the beijiiesl i.iine undei (lie 
consideration of a large and repu‘sentati\i‘ (.oinniittet*, 
which reconiniend(-d the <realioii of inu‘ or more 
research professcir.ships, uillim the lield of scunee 
specified in the bequest 

'I'he newly insiiiuled rese.irdi profc'ssorslup. to¬ 
gether with tile ^l<lcklnnon, Soibc, 1') inl.dl. Mosele\, 
and Foulerton leseanh sludmilships,’.dl ot wliicli .lie 
of comparatively recent d.ite, conslilnfe soiiiellnng 
of a scheme, alliunigh thc\ liave aiisen scnnewli.il 
desiillorilv IIk' sUideiitsliips with oik- or niciie 
pi'ctfessorships now fcjnu ,1 series extending, at one- 
c-ncl, fiotn opfioiliinifies fi.ir worlo'rs ol jnomisc to 
carry tfieii careers tow.irds fulfilment, to, at the ofliei 
end, ])roMsion for men of pro\c_xl ai lne\ eineiit to 
devote themseh'es unreservedly to loseanii mile- 
woilliy feature in the admiiiislraticm ol .ill these 
rc'search foiiudaliciiis is 1h;it the rec ijueiit is 111 no 
c,is(‘ ic‘stri(t(“d to a particular iiisliiution I he 
Royal Society h.is no laixu.ilory of its own, <inci m 
consecpieuce lakes .idvaiUagc* of the huiiilic's Icjt 
rcsearc.li already 111 exisleiice . thus its tuiution is 
ralhei to supplement .ind reinfoue work alie.icl> in 
progiess 

Prof E 11 Sl.irliiig has been ajipoiiUed the first 
Foulerton professcu 

Sir Kiihaicl rhieliall .iiid T)i |) H Scott, on 
behalf ol .1 niimbei of subsc rihcTs, piesenti'd to the 
socielv a portr.iit of Sit Jo-.eph lliomsmi bv Mi 
Fiddes \\ all 

In presenting (he sock-Iy’-s medals, Sir C'hailes 
Sherrington leieired luniiv to the work of each 
rec ipic-nt The awatcis aie as lollows 

(oi'T rv Mi D.vr Sii Icinest Kntlieiloid —!<('- 
cently, Sir ICnu'st Kiithcifoid and Ins juipiK li.ixr 
becMi especi.dly comeiiied with the ctellectioiis ot a 
pai tides in then passage through matte 1, and .is .i re¬ 
sult of his expel iment-' he has been led to the Mev\ that 
the posit i\ e dec trn c harge m (he atom is c on lined to 
a ininiile nmle.ir region 111 the-atom, that th.it region 
comprises iie.iiK the whole mass of the atom, anci 
that it li.is ,i cilaige i?(|ual lo the c'h'ilioiiic di.irge 
niuUiphed by the atomic miml)cr ot the dement In 
tins uoi k the a partn Ic s wx.rc located b\ tin' sc intill.;- 
lioiis winch they imidiicecl on a :iii)c siilpliide s< n'cm 
It was found tliat wlien itu* sc n'cai was hevoml re.nli 
of the ongin.il a p.irtules .1 im alier, iel.iti\el\ sm.iil, 
of s< nilill.itions still lemamed In sonu' cases these 
addition.il ellet Is are due to tivdiogeii atoms ejc-ctcsl 
from the nuclei of the' <!ille»eul c-lcaneiUs bv lli'“ bom¬ 
barding a. paiticlc'^s, tins ilisnqilioii takes pl.iee 
at the expense of eneTj:^y l.iteni m the distupting 
atom 

KuMioni) Mi'DAI Prof Pieter Zecmi.iii (Vot 
Zeeman's discoveu of the splitting np of sjicctioscopie 
lines under the mllneme ot magnetic foice had 
impoitant u-snlts, amc^ng otheis, Lliat it enabled 
astrononu'rs to trace magnetic eltects at tlie surfac^ 
of the sun. Among his sul>sc<|uent conliibntions to 
science is an investigation dealing with the piopaga- 
tion of light m moving bodies In all earlie r expen- 
mcnls the dispcision of hgdit in the nmdium was 
neglected, and trte irrc'giilaritics in the llc’iw of the 
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liquid constituting the moving liody, prevented .iccm- 
ate measun'inents. To oht.im greatei accuracy 
Zecmian investigated tlie etiects in solid substances, 
such <is <|uart/01 gi.iss, giving llu'se bodies an osc d* 
latory velocity, .uul applving .in instant.ineous pliolo- 
grapinc method, the <-\posiiie taking [il.u e vvlien the 
vdoi Its was .u Its maxmnim 

Kovvi MiDAi. Mr Joseph Parc 10ft - hoi the 
Iasi twc'iitv’ ve.its Mi Pautofl li.is* been ])»)mim‘iit 
for Ills icse.irdie-. on the lespii.itoi v function ot (lie 
blood and its r»‘lation to lh(‘ activitv of the tissue's, 
lie h.is with vanoiis i ollaboiators workc’d out the 
cluiiigc-s in the iioimal i oiismiijition of oxygen 
.u (onqiain mg liim tioiial .nlivitv iti vaiioiis lepie- 
seiit.itive oig.ins- s.aliv.iiv gland, kidnev'. c.udiac .ind 
skch't.d muscle, and livei lie- li.is .also vvoikc'd out 
.iiid tliiovvii new light on tlie nic-aiiing of tlu' dissoti.i- 
tion < 111 V e loi oxv gc-n exliibilc'd l)v blood ,\nd by pure* 
h.iuiioglobm, .met on the* mlluc'iicc' of dissolved s.ills 
upon lli.it 1 inVe 

Rovm. Miovi Ml ('t).iil'^ l homas K’ees Wilson 
- Previcuic woik li.iviiig shown tlic“ important ]).itt 
pl.iV'c'd bv dust p.ii lie Ic"' in I lu- ' oiideiis.ition of sUjtor- 
satiiraled v.ipcuir, Mr Wib.on showed Ih.il the ions 
pioducc'cl bv llu‘ i>.issagc- of X-Mysacl in a similat 
manner, tliiis showing the <iiscic‘lc‘ n.itiirc ol the- 
Ions ap.iit fiom then elctliKal ellec is l.ater, lie 
w.is .dile on till' s.nne pnn< qiles to leiicic-t visible', 
anti to [iliologiapli. llic .iclnal p.ith of .m a pailicle 
tluoiigh ,1 gas Mole leecnllv. wliih' studying the 
jiliencjineiia of at mosjiliei it elec 111< it\, he h.is ine.isured 
llie sill face elec (rilic at Kill of the gioiind. and Iheiuc' 
the potential giadieiU, at .iiiv moment, and h.is also 
retoided its v.n.tit.vm fioin instant lo instant 
Observations dining tlie progress of thuncletstoiins 
li.Lve enabled him lo eslim.ile the amount of elec tricily 
passing 111 .V lightning Hash 

Ihw V Mi.i>m. Prof foe c 1 \ n Field 'I hoipe —h'tti\l 
c V ano.ic’etale h.is bec^ invesiig.iled bv Piof 'I liorpt'^ 
ver\- fully As a lesiill theie .qijuMred <111 liliiminal- 
ing seiu's of p.ijiets on the foiinaiioii and tc'actions 
of inniio (oinjxiiinds, giving use to a v.iiiely of 
deiivatives of naplitli.tleiic', hvdnndenc', pvndine, 
cit , .ind on the isonieiisin displ.ivcd by the gliitacomc 
acids Ills p.ipar on “ Spiio ( ompounds " was the 
lirst of a senes dc'.iling with (lie ('tic'c t pioduced by 
tlu‘ alteration ol the Ic'li.ihedi.il angle, cunsocineiit 
on ling foimalion, on the loiin.ition and stability 
ot a second ring joined to the eMsling ring by a 
(liialeinaiv cailxui .itoin common lo both 

Dvinvix Mloai. Piof Kegin.ild (’rmid.ill Pimnett 
Prof Puniielt was the liist to liiul the eorrec t mler- 
pictalion of “ ( ouphng and ie|>iiIsion ’’ in ini*c‘ritaiu e, 
now tc-iim-d ■' linkage' " It was known that sometimes . 
f.ictois belonging to distinct alk I-•mcifphic jiaiis were 
ti.msinittcd as if paiti.dly linkccl, but tliat'*als() in 
ollici l.imiiu's the same l.ictois miglit show rc'piilsion 
Pro! Piinnett conceived that*.these two jihenomena 
must dejiend on jiareiital (oinlunatioii Mo-^t of the 
modem inleipiet.itions of sex-hnuted inhontancc 
liavc grown out ol tins discoverv 

j'.L'ciiANVN Mi-iivi Sii D.ivui Prnce — Trvpaito- 
sor/a^ Hi Hic, the < .uisal organism of Isetse-tly disi'asc,* 
IS so named .iflc-r Us discoveivi, Sir David'Pruce. 
wflo likewise litst sliovved Us causal connexion with 
that disease and with ii.n^ana Prucc took a leading 
pait ^in the elucidation of trypanosome infcctums, 
and in the* adoption of counter measures against 
them, and also traced f;he incidence in man of 
Mediterranean fever to transmission through the 
milk of goals Duiiny the war he carried out the 
collection and analysis of data regarding tetanus on 
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a scale never previously attained, and later was instru¬ 
mental in establishing the origin of trench fever and 
its loinsniission hy lue. 

SM.vi.srrK Prof Tullio I,evi-Cuita — 

The investigations by Levi-fivita in pure geoineliy 
n<'D' the neccssaiy foundations for the important 
])h\sKal discoveries of Hinstein and Weyl Le\i- 
(.nitfi has also sliown linnself one of tins most fertile 
and oiignial of nivostig.itors in <hlfcrential geoiin try 
and theoretical inethaiiKs 


llUGHiiS Medal. Dr. Francis William Aston.— 
Dr. Aston, by the use of an ingenious method of 
focussing positive rays, has shown that a large 
numl>er of the elements are complexes consisting of 
tAyo or more kinds of atoms, having identical chemical 
properties but differing in atomic u eight by one or 
more units. Except in the single instance ol hydrogen 
the atoniic weight of each constituent is, to the limit 
of accur.icy, a whole numbei on the basis of oxygen 
10 


, Live Specimens of Spirula. 


Ilv Ih Jons S( iiMn)i', T.eader of the ihtua ILxpeditions, Copenhagen. 



L'KW animals h.ivc lieeii of iiicie interest h» 
zoologisli. than the little ciillledisii Sjnnil.i 
Kelalt'tl to the e.\tiiut Pelemnites, and charactiTised 
hy h.iving an inl< nor, < hambeietl .slull, it occupies 
ail isi.hill'd position among leceiit spccu'-, I Iciid 
shells (see I'dg j) arc found on the sca-slior<‘s 
pai tu nlai!\' ol wanner seas, where lhe\ may drift 
ashoie iii gie.U iiiunheis, hut the 
.imiual its(.lf ijas lutiunlo raii]\,ed 
among tli(“ greatest /.oologieal 
ranltes, ot whnh onlv \cry few 
imiscunis possess a specimen 
On llio thud expedition 

we t.ipliiied eonsnleiMhle mim- 
hers of S|niiila in the Nuith 
Allanfie, and weie also fortunate 
enough to observe iininv speci¬ 
mens alive 1 propose then, in 
the following, to desenhc some 
of our observations, throwing 
light upon, lie habits ami ocuir- 
K n-'e ol the spei les 

Appmuuicc - -rh(‘ follow ing ic- 
marks apjilv to living spe< imens, 
a point which sliould he em- 
pluisised,^ as both colour and 
sliape arc often appnn i.ihlv 
.ilt<‘n'<l hv ]>ieseivalion The 
bodv, or mantle, is shaped like 
a cylmc^er cut away ahiuplly at 
the back, the head .mil arms pro- 
liuding from t Ihc' front yiail 
As seen in big. r, the arms ate 
most ojlen k('[)t close together, as 
tor example when the ainm.d is in 
motion, gi\ mg the anterior jinit of the l)ody a conu al 
sliape At the hindei end are two fins, roughly seim- 
ciri 'liar riieir b.isal parts aie not ji.uallel, but 
coin’cige towaid the \(Mitral side of llio animal 
The finacaii be pointed sti.iight out beliind (Fig i), 
or laid jlat in against the litiider part (big 2) In 
the centre of tljo latter, between the two fins, Ihcie is 
a urcwlar disc (the teimmal disc) having in tlie 
middle a small bead-hke oigan At the outer edge* 
of the disc IS a iing'of pigment, otherwise it is 
Colourless '1 he small < imiI lal bead is a liglil org.m 
'IlieVolour (litters lioin that ol oilier ciillle-tish. 
'The mantle has a pcculi.ii whitish sheen, most re¬ 
sembling that of asbestos .\ finiher similaiily to 
'the mineral lies in the fact that the surface of the 
mantle is often soinewIiaL iraved or tlntfv * 'Ihc 
greater jjarl ofthe mantle is without pigment , scAiie 
colour tlierc is, howevei, o^ a rusty led, in a nartow 
band almig the anterior* margin of the mantle, 
especially on the dorsal side Tliere is also pigment 
on the liinder end ot the body and at tlie base of the 
fins (.)ri touching a live'specimen, the rusty colour 
at the Imider end will often almost disappear, the 
chuniiatophores conliactnig to little dark specks. 


of Spillll l, I1K>V1I1« (louil 
(on 11(1 ilu boitoKi <>l thi. 
<l(|li illtllll Willie --0 
nviviii(.;, tlie Jieirl i 
iliiicli'l lonvinl {lionii 

Wald), till- Ini'. It till. 
Jiai .Ilf lliru't <>ii( I 
lie ill>, .Uhl iIk fiinii* I 
I', liiiiieil ii|ii\.(rii (ll)i. 
l.i'l i> not \i'-ilile liiK, 
lliv tiKur. 'Iiowiii),’ Ihe 
'jv (iiii( II 111 dor'al Mill) 

AIm'iii half iiiiiir.n i/t 
I'tiolo In K Su]ili( 11 111 
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•Arms .and head exliibii the sthviy sheen and also 
pigiiKMit, the lattei dense and of a rusty brown 
liie extremities of tlie aims, however, e.spccially of 
the two longer ones, ,iie somewhat lighter and lacking 
]>igment I'he funnel also js pigmented, but not at 
its mouth 

iV('< eh --'I he movement of the Spirilla is 

clnuacterised tliioiigliout bv the presence of the 
inteiioi, (. hamben^d shell, whnh is siluate .it the 
postenoi end ol the boily, .md tends to ‘lift this 
portion in the wafer A specimen recently dead, or 
a live one not inclined to actux' movement, will 
theietoie, il ])l.i(ed in an ar|uarium with sea w.iter, 
use to llu“ siirf.iC(“, .ind rem.un suspinidi’d then* head 
downwaids, with tlie lighter, postiMMor jiarl npiiermost. 
If moved fiom this position, it will immediately 
swing h.ick to il .igaiii, like a weighted tumbling 
figure 

On board the Da/ia wo fie(|ueiitly observed live 
specinuMis of Spiriiki. When takini from the net and 
placed fii an a(|u.irunn, they would .it lust invariably 
rem.un suspended at the surface oi llic walei, motion¬ 
less, and toall appcaiancc lifeless Asa lule, how'cvcr, 
deatli was only simulated heft to themselves, they 
would giMUMMlIy ( ome to life, and soon begin breathing 
and other movements 'I'lu' respir.vtory rnovenuMits 
.aie etlecled by rhythmienl ( ontr.ii turns of the mantle, 
whereby water is lon'ed out Uirough the liiniiel 
As the mouth ot tins is turned lowaids the rear -m r 
iipwaicls- the watei flows up <doiig the V(Mitral side 
of the mantle This veitically ascending current of 
w.iter IS easily noticeable, from its distiubing the 
fia\ed snrf.iu' of the mantle 

Like otIuM' ciitth'-fish, Spind.i oftcMi makes swift. 



I'll, i - I’U'si'ivcci spijdiiii'ii of Spinil.i, about yt nun Ioiik (lh<‘ head 
5li(4hlly d.inoK.a) Ilu II M tn it thi' M(Ii. wliu'h lus (ll.•^mbels, 

slum;, the rd.ilio' vi/c of tin '.Ik II m x '•]>" nncii .w illuslr.it( d I lie .atimial 
w sKi n fiom till viiilnl side Uir niiicr sIk II ('in be diMinicd '.liowing 
throiinli Vljonl ri.diir d M/( Photo by K StiphLii'.cii 


mrky movements, clashing oh suddenly in any direc¬ 
tion • upwards, downwards, or from side to side 
These rushes were generally made by ” backing," 
i e tlic animal moved with its hinder end forward, 
having first “ reversed " the funnel, so as to turn 
its opening forward towards the head, at the same 
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time flattening the hns close in to the posterior end, 
approximately aS shown in the preserved specimen, 
Fig. 2. Less frequently Spirilla was observed in the 
aquarium making a forw’ard rush with its head to 
the front— %.e. without i«versmg the funnel It is 
possible, however, that this latter nuxlo ol ])rogtess 
IS the usual one—for example, wlicn in pursuit of 
prey. 

In addition to these jerky movements, the animal 
also makes otl\,ers at a slower rate It may oftiui be 
seen m the aquarium moving vertically dontiwards 
from the surface, head first. During the descent 
the fins arc hol'd vertical (see Fig i) and ino\e witli 
a rapid waving or fluttering motion ulncli, in con- 
juftction with the current of water from the funnel, 
now facing upwards {to the real), carries the animal 
dow'n towards the biittom Sometimes it will come 
to a standstill m mid-water, at others it will not 
stop until it has reached the bottom, but so long as 
it remains below the sin lace? the fins are kept in 
motion as desciibed, and the funnel is poinli'cl 
upwards. It may use again slowly to tin; surface 
without altering its vcrti(..il position ; the (ins arc 
then sometimes seen m motion, sometimes pressed in 
close toHhe hinder end 

In order to ascertain whether tins inovoinent of 
the fins was necessary to luaintain the animal iii 
the vertical jiosition, winch it adopted for tin' most 
part m our ac|nana, wc- c.nt oil one of the fins from 
a specimen, sctcctnig a large and powerlnl iiidi\idual 
for the purpose If was at oiuc' evident that the* 
lack of a fin in no way affected the imnnlcnaiice ot 
the vertical position , what di<l lesnlt wms that llii‘ 
animal was now unable to keep under w'.iter. Wlien 
placed at the bottom of the acinarium. it nu.inably 
rose again to the sinf.nc <-)n oiu- occasion, when 
guiding it to the bottom, W'o h.ippencd to bring the 
creatine into contact with tin* glass wall, wlien 
soinetlnng new was scini On tnichnig the wail, it 
spread out its arms and dung to tlu- glass, and was 
now able to kei‘p undet water We tried to move 
it awav from tlie glass bv piodding it witli tlie li.tiidle 
of a l.iiuet It lelmcpiisiK'.l* its hold, but only to 
attach itself to the lancet liaiidlc in the s.imc way 
Kvidc'utlv tiie eiglit short amis arc higlily sensUnc 
I0 touch- the two longer less so, if at all On this 
occasion <ilso v\c li.id a sight of the animals black, 
horny IhmIc, and learned tiiat it is c.ipable of inllicliiig 
a poweiful bit<.‘, as the iiandle <if the lancet showed. 

When left to itself th(“ Si'imla will leinain suspended 
for lunirs at the surl.ue, or luwci down in the water, 
alwass in a vertical position, and willi .mns inoic 
or less closed nj Wlu-n violimtly distuilied, the 
animal may occasionally discharge a snudl rhjiul of 
greyish ink We niaiuigcd to keep some specimens 
ahvo for moio than tw'o davs in ^ur simdl acpiaiia,* 
with no aeration of the w.ilc'r (lem-raMv, howcwi-r, 
they lived only a little more tli.ni n dav 

On several occasions we wcie .ible to jicireivi' that 
the small bond - like organ at the pcjsletior end is a 
light organ It emits a ]).ije, yellowish-green light, 
which, from the noinnal position ot tlie ammal in the 
water, IS (liredc'il npwaid* In coufiast tt) the hght 
displayed by so many other maimo mgamsms 
(Crustacea, etc }, which flaies up and fades away 
again, the Spirilla's little lamp burns (ontmnoiisly 
We have seen the light showing unintenuplc'dly for 
hours together 

Mode of Life —The thifd expedition has made 

captures of Spirula in 65 hauls from .pj stations, anil? 
in every case with implements used pelagically, 
without touching the bottom. The depths at which 
our specimens were taken varied from about 2-300 
metres to about 2i>oo. The greatest quantities were 
found at depths from 300 to 300 metres ; none were 
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taken in the upper 200 nicties of the sea, though tlu^ 
nets were constantly drawn within this range 

Our investigations thus indicate that the species 
IS bathypelagic, t.e. pelagu m deeper water layers, 
and so confirm the supposition advanced by J. lljort 
(Murray and Hjort, “ ()epths of tli<‘ Ocan,'’ p. 505, 
J.ondon, ioto) A .Agassiz (“ Throe ('rinses of the 
Blake," ii p 01, Jioston and New York. 18S8), wlio 
has examined a specimen of SpuuU " dredged . . . 
from a dc'pth of 050 fathoms,” is of opinion (hat 
■‘from the conclilion of the chromAlophoie'i of the 
body, it e\ideiUlv li\e^ with its posterior extremity 
buried to a ccrqnn extent m the iniid ” Tins con¬ 
clusion IS donlitless eiioiu'oiis It would be un- 
reasonable to suppose (hat the creature should thus 
biuy its hindei pait—wlmli is lighter, owing to tlie 
.shell, and <dso canu's the liglit organ—m the liottom. 
It sc'ems far moio likely tli.d the specimen biought 
up m the /) 7 (/ArA diedge was not taken from the 
bottom at all, but captured higher up m the w.iler 
when hauling in 

Size, etc -The <15 specimens of the third Dana 
expc'dilion vaiv m Ic-ngtli ftoin 5 to .\j millimetres 
(m.iximal length of the inan(lc') On arranging the 
measurements graphicaih', the^' fall more 01 less 
evenly distributc'd along ttie inillmietrc' scale, with 
nolhlllg to sugg<‘sL the jiiesemr ol dilfcTeiil "year- 
cl.issos ” in the' m.ileii.il Judging from this, it might 
seem as if Uu* propaiMtion ol the specus was not 
restru ted to a short pei lod tg t he \ ( ai 

At one station (St 1157, N of (^a|>e \'<“idc‘ tsl.inds) 
wt' fiHind the lollowing --- 


ivviii 


(m 111 ! ti< -.) 


11 iijilh 'll 'I'l I inn II' 
nil iiiilliiiK iH‘ ) 
<1, I 7, 20. Z 2 

IS, |l 

7. I y 10. 22 


At oilier stations, spn miens more than pi mm 
long weie lonnd bolli m the deej>esL hauls ,ind iii 
lliosc- neaiest llie surf.'fee of all tin' hauls (onUimng 
Spiiul.i 

The 'pedes • coins to altam malurity at <t length 
ol .iboitl yy min (fi ngtli.of m.inile) At this length 
the males begin to be In'ctorolyliscd, and the 
spi (inu-ns mnic' tjian 30 mm winch we oix'tu'd were 
found to-liav(' mailin' sex oig.ins (liie females with 
huge, oblong, lioney-coloun'd o\a, besnles smaller 

'kg'’) . . 

'\s pievH/iisly mentioned, the Spirula has a 
chambered imn'V shell As tlu' animal grows the 
miinber of chambers increasi's, and .1 tiuii of the .shell 
takes i>lace The tigmes bc'low show how the number 
of ch.imbers incieases with giowth of the animal. 


I i-jiKlImf inmlk Xumbi'i "f < I.. 

(mill ) III 'll' II • 

12 . in '• 

{,s , . I} (fiiatuie male) 

4 < , . . iS (timtiire fcnmle) 

» 

Appioximati'ly, tlien—but only a])pro.xiniately— 
an ii’croase of one imlhmelic' in length answers to 
tlie formation of one fresh chamber 

Wlrtle tlie Dana was at the Virgin Islands in the 
We>t Indies (St Thomas and SI. Oojx). as also at 
Bermuda, wc often found considerable iiuiTibers of 
Spirula shells on the shout Most of the shells were 
damaged, but so far as could be determined the 
intact specimens generally had between 30 and 40 
chambers, t.e. representing*, from the above, ftilly- 
grow'n mature specimens From this I must conclude 
that at any rate the bulk of the shells found washed 
up on the coasts arc those of fully-grown Spirula 
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which have died of old age When the animal is 
dead, and the ‘ooft parts rotting away, the shells, 
being lighter than water, will thus normally rise to 
the surface, and drift alxuit with the surface currents, 


to hr eventually washed asluuc* baKiypchisic 

spent s, then, hetofiies tiller death a surface form, its 
remaiii'i cotstiluliu'’ a normal uiarcdient in Ihe drift 
of the warmer seas 

Fig 2 serves to show the lelative si/<‘ of the shell 
as conip.ired with that of t|ie aniin.d itself. I'lie 


shell here illustrated has 35 cliambcrs, and the 
length (of mantle) is 39 mm. Most df the undamaged 
shells we found on the shore were of this size 

Distribution .—The first complete specimen of 
Spirula known to science was taken 
by the Challenger near the Banda 
Islands, west of New Guinea, and a 
few others w^crc captured by sub¬ 
sequent expeditions (one by the 
Blake at Grenada, W.I., another 
by the Valdima m the Indian 
Ocean, and sc*ven by the Michael 
Surs in 1910 in the'neighbourhood 
of the Canary Islands). The chart, 
I'lg. 3, shows the localities w’here 
Sjiinila was taken by the present 
expedition There were, as a matter 
of fact, more stations than are 
shown, but some lie so c lose together 
that it was impossible to iiiclicate 
them on so small a chart. The 
st.itions whcMo hauls were made 
winch iniglit have taken Spirula if 
piTscnt, but gave negative result, 
are m.irked by a cross Our captures 
amounted to 95 speemums in all 
It will be seen that Spirula 
occurred between lo"^ and 35'’ N. 
Lai 111 the eastern part of the 
Atlantic from the ('anary Islands 
to north of the Cape Verde Isl.inds ; 
in theWc'sbTu Atlantic fiom (hiiana 
and northward to the Virgin Islands 
and Puerto Rico, throughout the 
Caribbean, and also in llu* (hilf of 
iMc!xi(,o and the KUirida Str.uts, in the Saigasso Sea, 
and betwes'n Pcimiida and the 1 'nitc‘d States of 
America hroui our picvious investigations earned 
out with tile 'Ihor, wo may conclude that the species 
is not found m tlie McHlitcrranean, or ott the west 
coast of Kurope fiom Spam to Iccd.itid. 



Solar Radiation at Helwan Observatory.] 


'’PUK observations of solar ladialion made at the 
^ lielwan Observ.itory in the ycxirs 1915 to 
192T, which have recently been pubiislied,' lead to 
results of far-reaclung inqiortaiui' 

With regard to the standaidisation of instruments 
the position IS satisfat toi V . 'I lie equipment of llie 
Observatory includes two .\ugstioin pvrheliometcrs 
made m I psala as well as one made by the ('.unbndgo 
Sciontiiic Instillment Company, winch was stand- 
ardiscdtby Piof H Callemiar There is also an 
Abbot silver-disc pyrhelioineter d'hc observations 
indicate that »f a correction of plus one per cent is 
appheW to determinations liy the Cpsala standard 
it comes into agiccmenl with the Calieiidar and' 
y\bbot standards A,^rogivssive deterioration in the 
Angstrom instnimc'Ut m daily use has been loimcl, 
which *'is attributed to the deposit of dust on tlie 
blackened strips and .1 cons(s|iicnt reduction m 
abscnbing power 

'Ihe usual ])rac tice at TIcIwan has been to lake 
scwcTa'l observations m the; course of a morning* with 
the sun ,'it diirc;ront heights, with the object of cleVcr- 
mining the " solar constant," the strength of the 
solar lieat .stream outside the earth’s atmo^plu'rc 
The usual assuinptmn 111 rc'ducing such observations 
is that the scattenng and absorbing powc;r cjf the 
atmosphcic remains the* same during the serie<> of 

> Mini'iry nl Fublir. Works, Ji-nypt. IIi Iw.m Ub'erv.itory, Ball No ^3 
Ol’Mis lUonsol Solar Kadbtion, I9i5-!9.>i, bj H Kaox-Shaw I'rice 2 P T 
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readings 'Uie “ solar constant ” is arrived at by a 
process of extiapolaticui. In an earlier bulletin Mr. 
Knox-Shaw has diiectod attention to doiilits as to the 
vali(lit> of tins assumption, and has sliowii that if the 
air becomes less c Icor as the day progresse.s then a 
nc'g.itive coirel.ilion betwecMi the ''omputod " solar 
const.int ” and tlic computed transmission cocllicient 
is to be ex]>ec ted o 

It is no(V found that there is such coirelation not 
^nly at lielwan, but also at other places for which 
observations havei>bcs-n ])nbhshcd I'lic correlation 
coelficient aveiages about oh, and the value of tlie 
iletennmations of the solar constant by the extra¬ 
polation method is therefore much disc:reclited 
Furtlicr ev idence of its iinsnit.ibility is fuimshed by 
tlic‘ lac k (;f coiielation between the values of the solar 
const.uit found at ditlcient staticttis on the same day. 
It will be fl^r thc‘ Smithsoni’An Institution to sliow that 
destructive enticism on the same lines will not aftc'ct 
the* spectrol)olometer observations on vvliicli the 
eviclence for the day-to-day variations of the “ solar 
constant ” depends 

In the year 1919 Prof. Abbot developed a new 
inethod of observation basccl on the vfell-known fact 
that the more the sunlight is obstructed by dust, etc., 
the greater will bo the glare surrounding the sun. 
The question has been investigated by the use of a 
“ pyranomeler ” (lire-alK»ve-mcasurc), as the instru¬ 
ment for determining the strength of radiation from 







December 9, 1922J 


NATURE 


791 


the sky is termed. The type developed by Abbot 
and Aldrich is dtsenbed in Smithsonian Misc Collec¬ 
tions, \ol 66, No. 7, 1916, but the name would be 
suitable for Mr. Dines's instruincnt {Meteorological 
Magazvu, vol 55. p. iJt), 1920). by analogy the 
Callendar radiograph, which gives a record of the 
heat carneil by the luminous rays from sun and sky 
and received on a horizontal surface, should be a 
pyranograph. 

Prof Abbot measure.s the heat fioin the sun, 
and also the heat from the sun pins the heat from 
the sky within 15'' of the sun with one of these 
instruments, and by applying appropriate lai tors 
obtains the “ solar constant ” Mi Knox-Shau has 


examined a series of obseivations made at Calama in 
Chile .ind reduced by I’rof. Abbotfc statl by this 
method He* I'mds tliat thev show no correlation 
between the conipute<l values ut the solar constant 
and tiio Ir.msunssion coetii. lent It is to be hoped 
that the validity of tins new inetliod will bo confinned, 
as it will make the regulai detenninalion of the 
strength of sol.u radi.ition piaetuahle at many 
stations where tlie nuue elabmale loutine couhl not 
be adopted At Ihdwan (lie sun is to be obseived 
with the Angstrom apii.iralus (un e a dav at a ^4'^eellled 
altitude For the application of .Vbhot's method 
the Angstrom rt^aihngs will have to be supplemented 
by those of a p^ ianometer 


Natural Gas Gasoline. 

Tiiiv Pkoduciion oi- Fir,nr Oils i kom Nviur vl Gas 
JJy H 11 Mil NTH 


ATUKAfy gas may bo of two distinct t\j)es- dry 
' g.^s or wet gas llie former consists essen¬ 
tially of methane, with practically no othoi members 
of tlie paratfin seru's, llie latter being (oniposed of 
motliane with varying amounts of etliaru', pentane, 
hexane, and hejitane. and certain dihit.uUs such as 
nitrogen, carbon dioxide, carbon monoxidi', sul¬ 
phuretted hydrogen, and sometimes heluim Diy gas 
is normally associated witli coal or decomposing 
vegetable matter and is rarely met with in the ])resence 
of petroleum , wet gas, on tlie othei hand, is essen¬ 
tially llie gas pieseiit in oil pools, either 111 the free 
slate 01 dissolved 111 tlu' oil under pressure 

The production of natnial gas gasoiiiie--as it is 
called—constitutes a coin])aiatively recent develop¬ 
ment of the petroleum industry, parlu ularly m Die 
United States The gas emjiloyed for this piirjiose is 
that which so frequently acciimul.ites in the tt»p of 
oil-well casings, or which, under pressure varying 
from a few to several liimdred pounds, is forced along 
the flow lines leading from the easing liead Com¬ 
posed of lower members ol the paraffin senes tlian 
ordinary petrol obtained by lefining (rude oil, n.itiir.il 
gas gasoline is far more volatile and infUunimible, and 
therefore its use per se is normally inadmissible 
But mixed with some of the Ix'avier fractions derived 
from crude oil, it forms a fuel ranging lioiii o (»6o to 
0750 m gravity, in .all respects suitable for internal 
combustion engines oi the automobile tyjie 

Tliere are throe recognised processes lor extracting 
oil from natural' gas—the comptessioii process, the 
absorption prciccss, and the combineil compiession 
and .ibsorption system The comprc'ssion proce:#> 
consists in the lupiefaction I>v pressnie and relngoia- 
tioii of the hea\-icr pararfins present in tlx* gas, and 
IS usu.illv emplojed where IJie inili.il deiisitv ol the 
gas exceeds o 8, i c wdiere the gas is ucli 111 tlie lieavier 
hydrocarbons The ])lanl employed entails .i com¬ 
pressor, condensing or codling coils and collecting 
tanks 'Hie average yi(“l^d of oil by lies pioti-ss is 
2'5 gallons piT m cubic feet, 73 per (eiil of the out¬ 
put of natural gas g.isolme for 1920 111 the United 
States was produced by the compiession process ' 

'i'he absorption process has tlie advantage (hat it is 
applicable to “ lean ’ gas, i.e gas \ieldmg .iii\ thing 
from o I to 0 5 gallon.; per m t ubic feet, .ind by 
this process much so-called dry gas lias been utihsi*! 
which would otherwise have been wasted, being of too 
low a grade to be treated profitably by the compression 
process. The absorption system necessitates passing 

• “ Natural Gasoline in iqio,” by E Ci Sievers Min Kes Unit 
Slates 1920, Part II , pp 2fi9-3oo (Unit States Gwl Survey ) 
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the g.is (liroiigli an oil of gravity than ordinary 

pt'troi, from wlucli it is lecovn.dtle liy fi.u tional dis- 
till.ilion The comhin.ition piocess is a more lecont 
development, wherebv the g.is is compressed under 
low jiressure to a smallet volume, (hen ahsoihed by 
seal oil and siibseijuently reiovered by distillation. 
This process has beiii emp!o\ctl lecently by pi]»e-hne , 
companies in th<“ 1 ,'nited States to recover gasoline 
from low grade wet g.is accnnuilated jn gas distiibut- 
ing hne.s The avcr.ige yield of oil liy the absorption 
procc^ IS o 2 gallons pei m < iibie feet 

The principal Stales in .Ameiica puxlucing natural 
gas gasohim aie Oklalioma, West Virginia, California, 
and Texas, ht'sides efgtit otliei States giving .1 sub¬ 
ordinate output I'he Inilk of the products is sent 
to the nortliern States .ind C.ihforma, where in the 
latter case the oil is mixe<l willi petrol obtained from 
low grade cnule oils Much tif (lie Canadian natural 
gas gasoline is heing^blended witfi petrol obtained • 
Irom Mexn,an crude oil, and in this way, also, many 
oil wells which \\oul<] otherwise be deielict are, by 
iheir viHil of low grade wet gas, giving good results, 
(|uite apart from the hcttei known and more valuable 
gas wells 

Sorm* idea of the remarkable growth of the industry 
m America can be gauged from the fact that whereas 
only 7J million g.illons of gas gasoline were profluced 
in 1911, iK'arly 400 million gallons were produced in 
i<)2o This (onstitiites more Ih.iii 7 ])tT cent of the 
total jiroduction of gasoline in tlu‘ United States for 
that year 

Quite .ipart from anv slatistnal evidence, it is 
cle.ir that this new industry noA- lirnily cslablislied 111 
.Xmenta will, by its slcad\' piogicss, have a far- 
rcacliing consc‘(|iience on ttie av.iil;?ble supplies of 
fuel-oil for woild (onsuinjition in the future Many 
fields which have hitlicito liecn poor prodiiieis may 
quitt' conceiv.ihly he ien<Ier<-d sound fiom a com- 
mei'cial staiid]»oiiil by the iitilisalioii of tlu'Jnatural 
gas novv .illowed to iiin to vt.iste In such countries 
as Knssia, I'ersia, Ihinna. I''gvpt, and Tnmdad, the 
processes aie, bv le.ison ol (lie l.iige qii.intitucs of# 
iiatM.il gas avail.ible, esjiecially applicable, .though 
lil|le, jf anything, h.is so far been doi^e in this direc¬ 
tion Whc^revc'i n.iliirnl g.is can lie controRcd at the 
casing head, the pyssibil.^v of its treatment for the 
recovery of light oil should be* taken into account. 
In the ficlils cited above, especially in Tnmdad, 
th,e value of sucli recovery lu's not’so much m the 
actu.1l production of petrol, hut in the enh.inced 
value attained by low grade crude oil fractions as a 
rccsult of careful mixing. 
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The Teaching of Physics to Engineering 
Students. 

'PHJC American Physical Society recently set up 
i a committee to consider and rcjxut on special 
proMeins and diHiculties in tlic teaclnng of physics, 
and tlie first report issued hy the comnutttv). prepared 
by Prof. A. W. Dull of the Worcester Polyledmu. 
Mass , deals with the leaching of physics to students 
of engineering It summarises the npnuons cxpicssed 
by a large number of teachers and engineers in rejilies 
to a long hst of cpicstions addressed to them by 
lli(‘ committee. All .igrce that tlK' object of a 
])hysics course is to provide the student with a sound 
knowledge ot the fund.unenlal principles on which 
enginc'^ering de|?ends, and th.it he* should be shown 
how these principles find then application in common 
c\peneiKC.s of cveryd.iy life, so th.it at a later stage 
his knowlc'dgc' of jMiiiciiilcs slionld be m <i form 
mmicdi.ilcly available loi lh<“ scy.ution of lu w [ir.ictic.tl 
piolilems lie must .uciuire tlic habit ot sciiclniig 
tor the principles iiiiderivmg a mass ol phenumeii.a 
.iiid of di.iwing s.ife conclusions liom those prmeiplcs 
l.ectures should be well thought out .iiid the matter 
picsciited in cle.ir foim. 

Some tcsichcus think the class slioiild be i(“(juiied to 
prejKirc* sections of the te-vl-book loi repetition oi 
loi discussion in class, altlioiigh this is tell by many 
, to be a schoed inchliod not desir.dilc m enginccrmg 
colleges Tlie pioblcins set lor exercise should l)c ol 
a practical nature and not deteiioiate into numeiu.il 
substitution in a formula baboiatoiy woik is 
essential, but too gre.it a degU‘C of \»rccision of {csulls 
should not be demanded, the object of the woik being 
to ehicidatc principles lathcr th.in attain .1 high order 
of .ic.cur.icy Th{‘ ielat!\'e imjxTrt^im e ol the objii ts 
to be att<uncd m te.iiiimg plusKs to eiigiiHa-rs is 
consideicd to lie—first, the* s( iciitilic habit ot liioiiglit , 
second, knowledge of the laws ol plusu-^, thud, 
mitiatne .ind iiigcmul\ , lourlli, knowledge ot l.ufs 
• aiul iiK'thods, and, hftli, acciit.Me obsei \ .1 lion 

'i he evnlence as to jincscnt le.iclniig m .VmeiKa 
shows lliat physics gets the juopei proi'oition of 
time only 111 the best engineering colleges, and th.it 
m all eases it suIUt'. fioin *lhe in.duhtv to ncison 
logually which most bovs dispLiv on le,i\ing school 
'Ihe dicersity of symlinls iisi'd loi tliV same (juanlity 
bv dilleieiil wiiteis, and the diiteienc'c befwecn the 
engineering and seicntilic units, aie two furthei 
diHieiilties under wliuh the subject laboni-> .V gieat 
majoiitv ol the teacheis ,iiid enguioeis coiisnitcd were 
m lavoiii esl<il>lislimg a joiirn.il deiihng wnth new 
instiumcnts, methods .mcl expeninents, lecent re¬ 
search, applic<i1ions of ])hssics, and the theory of 
teaching • • 


University and Educational Intelligence. 

Ibi.KAsr—Di K P. (h.iy, a giadu.de of the 
Universfty of Glasgow', has been .ippoinled lecluicr 
in jihysics m the (,)iioen’.s limveisity 

t ('AMBRinciK - It IS proposed lo I n'ale a I Inuersily 
lectureship crystallography for Mr nutcluuson, 
Pc'inbiokc CoUoge ^ 

A revised report on draft ordinances lor the admis¬ 
sion of women to the tiHes of. degiees has been 
presentc'd by the Syndicate appointed to i)repare 
them. Ihe chief modifications proposed are (i) that 
research students'shall be supernumerary to the hnpt 
of ‘)Oo imposed on the number of w'omcn students 
receiving instruction in Ihe University ; (2) that a 
woman candidate for honours, who fails to qualify 
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for an honours degree and is “ allowed the Ordinary ” 
shall be qualified for the title of a degree; (3) that 
women students be allowed to enter for pass examina¬ 
tions in agriculture or in architecture so long as there 
are no Tripos examination'^ in these subjects The 
scale of fees has been revised in view' 01 criticisms 
r.iisod at the discussion on the first report Tlie 
Syndicate makes it clear that it is not proposed to 
introduce a Regulation formally admitting women lo 
insti uetion m the Umversity It is preferred to assume 
that the present practice of admitting women will be 
continued 

LhI'.ds.—A pplications .ire invited for the professor- 
shij) of chemistry sliortly to be vacant by the resigna¬ 
tion of Prof. Sinitliells. The salary is to be 1200/. 
per annum, and the appointment will take effect on 
(k tfjber ], i<i2 ^ Applu.itions for the post are to be 
sent to the Registrar, who will siipjily furtlicr in¬ 
formation il dcsiied. 

Lo.n'don assistant lecturer in Physical 

(dienustry is ie<iuircd at University Coilege, at a 
\e.irly salary of Physicists possessing a know¬ 

ledge of ( hcMiiistiy, as w<‘il as chemists, are *ehgiblc 
for tile post Applications, acconqiamcd by tcsli- 
inom.ds, retold of degices, published woik, and 
teaching e.xpericnco fil .my), must reach the Secretary 
of the College by, at latest, Wednesd.iy, December 20. 


VccoHDiNo to a lejiort prejiaied during the month 
of August lor the T.eague of Nations on “ The condi¬ 
tion of intellectual life in Austria," the professional 
(!<issc‘s .md all who dejiend for th(‘ir hveliliood on 
int(“llectual work have, suite the rcvtjiution of J<>i8, 
sunk' into a ])()sitic>n in wlmii they lorin, in an et on- 
oinit sense, the low<‘sl stratum of the tomniumty, 
their work being incanably worst* ji.iicl than inami.d 
laI>our 'fill'll jdiysu.il .and iiu'nl.il powers are con- 
sf<|iiently hemg s.ijiped hy insuflicit'iiov of footl, ami 
tlicu mmilK'rs are licing rt'duced b\' at tual st.irva- 
tion .'Xmong the orgams.itions whei't'hy (hey are 
sli i \ mg If) piolet t their common interests is a Ccntr.il 
Coiimit of Ausliian Intellerlii.d Wt.ukeis, liaving its 
se.it .it the Univeisity of Vieiin.i, .iiid associated wilh 
this is an " ollice lt>r providing books and instiu- 
iiu-nts " 'I'ins hotlv is endeavtniiing to establish 
agreements with .isso< lafioiis in othei countries w'liert*- 
i)\ set ond-hand or siirplns books and peiioditals may 
be obtanu'd under conditions ensuring their tuIlesL 
pfissible iitihs.Ttion an<l jirovitUiig lor tlie tlefermina- 
tion of Ihe^cahie of Austrian bookt oilered in ex¬ 
change One siu h agreement has lieen <onclud(‘<i 
\^ith tlic Ciuveisities f.ibiaiy .ind Student Kohef for 
hniope allilialetl to*(h(“ I hiiversities Committee, Im- 
peu.il War Relief Rund, Gcneial Jhnldings, .Mdwych, 
W.C 2. Through this oonumttee the univeisities of 
the United K'lngdom have, during llic past two years, 
conlnbiilcd substantially towards relieving the neces¬ 
sities of professors and students of Austuan as well 
as other Piyopean umversi^ies It is now urgently 
sohdting further help in money or in kind 

i'lii: S('ttiiig-up in 1918 of the standing committee 
of Vice-Ch.uicellors and Priiuijials was one of the 
most, notewortliy events in the long history of the 
iiiiivcisities of the United l<mgdom Up to that 
drtc each university had been a law unto itself, 
formulating its own jKjluy and drafting its own 
ordinances with little regard for the needs or the 
doings of the others, save in a few matters which 
could only be handled by the universities collectively, 
such, for example, as an appeal to the Chancellor 
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of the ]txche(iuor or the institution of the Pli I) 
degree. Outstancling interests such as these were 
dealt with by conferences, ad hoc, siiniinoned bv tiu' 
Universities Bureau At their qiiarterlv nie<Aings 
the c.vecutivc Iieads liave^'considered a \ast numlier 
of matters of coinnion interest, ranging fnnn enliiime 
tests to regulations lor liighei degrees. Iroin student 
fei^s to salaries ol members of stalls Allot mntn.il 
consullatioii Ihev rejKut the proi(‘(flings ol llic 
committee to their respcctiw councils and senates, 
which alone ha\(‘ powi'r to gi\t“ esjiressuui to its 
views, it they midors<- them When the salaries ol 
teachers, meagre before the war, wi'n* felt tav even 
the most enduring to be totallv inadc«|iiate to meet 
the increased cost of living, the Assuci.ition of I m- 
versity Teacluns was ioitned for tlie |)iiipose, m 
the mam, of protecting the maten.d mteiesls ol its 
members. We gallun' from Hie address nseiitlv 
dohveied by its new president, I'lof J W' McBaiil, 
of the University of Jinslol, that tin' Assocuition 
now contemplates a wider Indd ol usefulness It is 
proposed to appoinl siih-conmiillees to prepaic' 
reports on a variety of topics, to send tliese repoils to 
tlie local asscHialions for discussion, .iinl Im.illy, 
after tlu^ centr.d coimcil Inive li.immc-red tin-m inio 
shape, to pl.ic'c lliein on recoicl as Ihe opinion ol 
the Association lor tlie lieiietit of the public belli 
witliin and without the universities 

f^K Swii'i'L P C'.M’I.N, the .able director foi scwci.d 
j’c'ars past of the work of the' Ainencaii Nahoiial 
( cnmcil on iCdiic.ition, was installed last inuiUli as 
Cli.incelior of the I’niversilv of JliilKilo |)i ('apeii, 
who <ittc‘nded the' Univ'crsities' (.'oilg^c'ss .it Oxford m 
Jiilv I'lJi, Is well known as an .iiithoiil) on Ingher 
education in Ameiica In the course' ol his inaugural 
aclclrcss at 1 hillali> lie* de.dt with sonic' of the prcibleins 
of urgent national importance' with whn li c'cltic.i- 
tional .idmiiiislrators in America aic confroiited 
Institutions of Ingtici educ.itioil of nearly c-veiy tvpc' 
exc ept agric ultural c ulleges .irc’, he says, cjven row decl, 
the piessure bcntig most j»ioi«ninced in the c'olleges 
of arts and sc leiu es, w here the oni ush of students has 
threatc'iied the ellic iciu y of mslnic tion The' iiu ro.isc' 
111 seionclau’ school entohneiils throughoiiL thi' 
(ountiy indicates that the siUiafion is hound to 
lK.'Come more' acute More' <liscoiicc-rling than the 
increase in numbeis m Iho colleges cd .uts and 
^c lences are .1 tailing oil ni tlic; standaid of miellectnal 
vigour of then students, and a cenlriliig.il Ic-ndeiic v 
driving the moic' enc'rgetn of them to oouiscs with 
such clistmctiy vo< .ilional anus as c ommei ce. loiirn.il- 
isni, home ccoiiomn s, and iiidiisli i.d clic"')iisti A 
umvi'isity, Ur Capeii says, is .i pl.icc* niaiiU.lined at 
gre.it ex])ens(' to foster the philosiipliic. point of vu'w' 
and stimulate' constructive thinking, .ind its lesonicts 
should not bc‘ consumed bv those who are incapable 
of such Hungs It may be iinpi.ic tuable at pieseiil 
to devise tests which would prc-vcnl Hieii .idiinssion, 
but it is relativc'Iy easy to uicntifv them when they 
have been lor a ht9e while''’in college and "if the 
fac.ulty can st.ind tlu' slraiv ’’ to elinunate 111(111 .Vs 
early as possible in tlic college couise there slionkl be 
t)n)vibiou ot opportunities for independent stndv' as 
m Hie case ol honoiiis students in Ih-ilish umveisities 
(w’hose work, by the way, is, J>r Capon says, supenoi 
in quality to that which any AmciuMn college student 
IS rccjuired to perform). And none should bo .illowed 
to graduate who have not " demonstrated c.ip.icity^ 
for independent study and registered definite mastery , 
of some field of study ” Thus ho would have American 1 
colleges adopt and apply generally to all candidates 
for degrees the Bn*>ish umveisities’ system of honours 
schools 
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Calendar of Industrial Pitineers. 

December 10, 1631. Sir Hugh Myddelton died.— 

A successlul l-oiidon goldsmith and b,inker, M\ illicit oil 
projected and carru'd lhn>ugh Hie sc.h<'me for bringing 
w.iter to l-oiiclnii tioiii spimgs at ('h.idwell .iml 
Anuvc'll m iViHcudshiii' I he Now jcivci Works 
well' begun m joo<> .ukI coniplctc-d 111 i(n p Hie 
c.inal being jo Ji-et wide .nid more than jS miles 
long I lieie arc' nieincu tals la \ 1 \ ddciton at Is'ingtcni, 
I lolboi n, .111(1 the l\o\.il I'xi liaiige 

December 10, *»i896. Alfred Bernhard Nobel died. 

llu.'loiindei ot the live Nobel [iii/c's, for winch ho 
bccpioalhed .1 sum ol 1,100,000/, Nobel w.is boin 
111 Stockholm, Oitohei .11, iS{p wt>ikc'd lor ,i time 
m his Jalhc'i's loipcdo woiks at M IV'teislmig, and 
.iftt'i retuining to Sweclen took iij) the stiidv ol 
exidcasivi's Uyii.iiiiile w.is p.ileiited by him m 
1807, 111 ]87(> he ii.ileftteci blasting gel.ilmo, and iii 
18S8 he procliiced b.illistite With his Inotheis he 
est.iblished lactones m v.uions countries .ind tocak 
.1 sliare in tlio cxiiloilalioii ot (lie- Baku oil-lields 

December 11, 1906. Jacques Augustin Normand 
died.- A ch'scendaiit ot .1 laiiiil\ ol shipwiighls wlio 
I oiistnicted ships .it llonileni in the 17th ceutiiiy, 
Noini.nid became' lit .id of Hk' well-known firm .it 
Jl.ivic m 1871, .ind .is such had .1 gre.it sli.ire in the 
develojiinent ol l.isl toipciio ci.ilt In tH8o lie built 
c'lglit toiiK'do l)o.its |oi till’ I'leiuh (loveinmeiH, 
and m i.S<)5 (.oiistnicted tin- l-iohn)!, wlin ti Jor .1 time 
W.IS the f.istest vessel m Hie world She w.is l|j 
feel loijg, and on tn.il on Jsc ptember '(>, iHq^, while 
di'velojiing ^>75 Iioim- powi'i, leaclic'd a speed ot 
JI o'q knots 

December ii, 1909. Ludwig Mond died. Born 
m C.issel, Marcli 7, i8p>, Mond .studied cheimsliy 
under Kolbe, Kiichlioll, aiul Biiiisen, and (list (Mine 
to ivngl.ind in i8()i lie inlioduced into Kngiand 
till' aiuinonM-sod.i process ot Solvay m 187J with 
Brnnnei, founded iiiqiorf.int woiks <it Wmiungton 
near Noithwith, and .djoiit invented llu' ,^^ond 

inauliu'er gas jil.iiit .ind dis(oveied a method ol 
maniil.'ictiinng pure imkc'l Ih' was one ol the 
gu'.itcsl mdustn.il (lieniisls ol liis time' and .1 generous 
bc iiel.u tor ot ‘yieiue He tonnded tlic Ikivy- 
I'.irad.iy Labor.itoiy at tin; Uo\.d Inslilntion 

December 12, 1849. Sir Marc Isambard Brunei 
died. - (.)iigm.tily an ollicer in Hie l’‘rencli Navy, 
Brunei (led Irom Uimikc dining Hie Kevohition, 
.ind alter a short time s|)eiil m Vnuiic.i (,;une to 
F.ngl.ind m 17(7(7 vXmong Ins gie.ili'st .ichievernciUs 
vveie Hie invention ot the tanioiis lilotk-m.ikmg 
m.icluncry lor Porlsmontli l.>o<kv.iid .ind Ific con- 
slruction during tlic ye.irs 1H25 j ol the Tli.imcs 
Tunnel, consiclered at the; tmie to be ore ol the sights 
ot llu; W'Oild 

December 13, 1882. Willi.?m Thomson Henley 
died, -h'rom .1 porter m Hie London Docks, Henley 
lose to be one of Hie largest ni.ikcrs of telygiiijdi 
cable* Starting in business iis .111 nisHunicnl m.ikcr 
m 18 pS, lie inaclc appaiaUis for Whe.itstonc, exhibited 
an cleclro-m.igiielii: machine .it the Exhibition of 
1851, and altogether made sorin' ipooo miles of 
stibiiicUiiie cal)le. 

December 16, 1816. Charles, third Earl Srtanhope 
died —An ardent jxihlicuia, and tlie brothcr-in-law 
of idti, Stanhojic was also known lor his love ol 
the physical sciences and Ins iiivc'ntivc ingenuity, 
lie .constructed calculaling maehmes, patented a 
proce.ss ot stcieotyjniig, mtroduceil the Stanhope 
press, iind atteinptecl to drive a ship by steam. 
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So«ieties and Academies. 

London. 

Royal Society, Novcnibcr >-1, —Sir rijarlcs Slicning- 
toii, jncsulent, ni tlic cli.iir 'i' 1 v Stanton. On tlie 
(li.ir.Klcristiis of (ylin<lric<il journal itiliiic.ilion at 
high values ot the (‘t 1 cntrinl^ 'I he ,i?V nt conlatt 
o] the lihn was limited in extent in the expoiinieuts 
and llu' intensit\’ ol pressuie was coiisidcr.ddv liigher 
than iK noi m.i]*j)r;Ktu e . tlie .ins ot loiit.ul v.iiied 
Jroiu 1 \ to j*! degrees .ind lh(“ niaMiiiiim inteiisities 
ol prc^sulc fiom 1 j to \ 5 ton-> l>ei,s(j nn ti hi all 
the e.ises obseivad. the pressuie distiihulioti 111 tlu' 
tdiii lias been in aii ordaiuc' \Mtli the IlvdiotL nainu al 
theoi\ of Oshoine Holds ity iikmiis of a (aiclid 
d( lei imiMtion ol the pressure dist i ihiilioii in the film, 
.111(1 .1 nuMsureineiit ol the i.idius dillerem e ol liearmg 
and |ouni;iI, suIlKieiil d.it.i have Ikcu obt.lined to 
laleiii.ite llt(“ visiosily (;| the,luluu ant .iiid the .atti¬ 
tude .ind cnentiiMl\ ol lliebe.iiing Ihev.diKsol 
tin \isOosil\ of the IiibiR.iilt so (,1 k iil.i t(. d \\er<‘ ill 
good agreement witli those lU-teimined in .1 \is»o- 
metei, and it w.is i oin iiided th.it the (.dc ul.ited 
x.diies of th(‘ eceeiiliKiU wme tiiistuoitlu In the 
(.ise ol a joui n.d ' 3 eiii di.nneter, tlie least dislame 
ap.irt ol lh(‘ siiil.Kes w.is tound to \.ii\ Iroin o oou 
to 0 00^4 mm J II Jeans 1 he piop.igatloii ot 
e.iillnpi.ike w.nes h..ii th<pl.d^e \s.i\is .iie regarded 
.IS being eoiiipoiinded ol .1 iiiiniber ot tree vibi.itions 
ot .1 noii-homogeneoiis gi.uil.ilnig e.iilh In iSSt, 
T.oid K.ivleigh discussed .1 eeit.mi t\pe of siiitace 
w.ives wlmh would to'ivid o\i.i the c.iith’s siiihiee 
with a \elo(ity ot about 002 \ (yoV) Il«is mav 
shown that tlieie aie .iddilion.d, .ind t.ir moie iiiuiKa - 
oiis, sill laee w.i\ cs w hi( h lia\<*l ^illi veloiilns 
and \'((X \ 2 i^)li') II 'u li \\.i\<s .ID geiier.iti'd t>\ 
an cartlupi.rke at .\n\' point i los(‘ to the earth’s 
suil.iee, tliey will leloiiis llu'insebes upon tins [loint 
.tiler interv'.ils winch .iie inlegi.il niulti[)ks of 
2V(i\ ipifx) .and 2-rr(i\/{i>l {\tlic uuinerK.il v.ilties 
of the.se quantities being .iboiit 22 \ and !->(» minutes 
respe(tuel\ In d>I 7. two smaes ot e.ai lJi(|iiak'es, 
e.uli originating from tin' sanu* (cntie, h.ul then 
tniK's given .ipproMiii.itely L) kumiii.e ol tlie t) pe— 

/ - - /o -i 1/1 X i 2 ^ 8 1- ID X 22 2-0 minutes 
It IS j)ossil)le th.it the return ot w.ives sent out by 
one shenk m.iy iinjduee a set oiui slioi k l)v^ .i kind of 
" trigger" iielioii - I'' A Lindemann and (1 M 15 
Dobson A theoi>' of meteois .md tlie density and 
tcmj)eratur<‘ of the outer .tlnios])h< le to wfiuh it 
le.ids AH m.ijoi nu-te-oiK idienoiiKna can be 
aieountcd lor uuisistenllv it the luimnosity ol the 
meteor be atliibiitcal to tlie (olhsion ol volatilised 
meteorV yapoui Aith tlie .iir moleeiiles l-'ioin 
observed metjonc d.it.i the density ol tempi-r.itnie ol 
the <11* .it great lieights is deiived m lour iiidependi-nt 
vvajs vvhnh give consistent lesidts 'i he densit’f 
above ho km .ipjic.u^ to be veiy iinuh gieater th.oi 
corresponds to .111 1sotlierm.il almospheie al 220" 
Abs,*and the tcrnpeiatiire .qipcais to lie in the 
neiglibouihoud of .too"' Abs I he r.idiative iirojieilies 
of o/one maj account lor tins Ingli temper.itnre 
I'" (‘ Thompson and E Whiteliead t)ii the cli.iiigi's 
m iron and steel at teinper.itmcs below 2^0° ( 
Iron shows •.ilmoimalilies ot rate of mcrc.is^^ ol 
electiicfil n'sist.inee and <‘lectric poleiitial ag.iinst 
jil.itiniim at w(“ll-inarked*t<'mpfr.itures below 280" 
(■ these temper.ituies aic 55", 100'^, 120', , 220' , 

and 2|5'- C Ot these, lliose al 120" and 220'" t' .no 
the most iiiijiortant I'ndcr the s.ime conditwnis, 
eathide of non possesses two well-m.irkeil points .it 
i(>o' and 200^ C These may l)e disliuet points, or 
the ends of a single transloimation r.inge The 
• • . • . 
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etching of cement itc has been studied Broadly the 
reagents which darken ccmcntite ilre strongly alka¬ 
line , no acid and only one neutral solution will do 
this A solution has lx“C‘n discovered which will 
enable the two forms of ceiftentitc to be diiferenti.ited 
niicrograplucaliy, but since /t-ccrnentite will change 
to the a torin in .1 few days at room torniierature, this 
etching IS not .dw.iys satisfactory When samples of 
iron and liigli c.ubon steel are (picnched from 280^ C , 
tile electru.d resistivities (lifter Irom those obtained 
by slow cooling As the rn.iterial tempers these 
v.diies gi.idii.dly .liter, till .iftcr some days they 
pr.iitnally coimide with those obi.lined by slow 
cooling - -( 1 ' Jenkin Tiie l.itigue t.ulure of metals 

A tlieoiy ol tlic nuchanisiii of fatigue lailiire m im-t.ds 
IS otleied The tlieoi> is denionslialed b\ a simple 
iuod< 1 wIikIi jiossc^scs tlic assumed pro])eities ot the 
(ivst.)]-. loiniing tlie metal 'Ihe model, when tested 
like .1 metal lest-jueie, gives slress'str.un curyes, 
ii\sleiesis loops, and the (oiiqiletc seiics ot f.iligiic 
r,ing(s ol e.x.utlv the s.inie cli.ir.uter .is those given 
I)\ lh(‘ metal test-iuecc A metliod of iikhI tanically 
tieatmg .1 mild steid test-piece is dosciilied. whicii, 
aei.'oiding to the lfieop\, should r.iisc its l.iligiie r.inge 
.iboiil 20 JUT ciuit , aimtlier tre.itment is (Hescril)cd 
' wliK h sluuild lowei tlu' latigiie i.mge of nu'diiim steel 
1 >\ .iboid 25 pci emit -S Brodetsky riie line ol 
.iction ol the icsiiltaiil [ucssun. in discontinuous Huid 
motion I lie geiicr.il solution of the pioblein ot dis- 
loiitiiiiious iliiid motion past .iny b.irriei can be 
expiesscd m leiiiis of tlu' v'.iii.ible mtrodmed by 
l,c\i-( ml.i. i)v mcMiis ol wIiK h tlic pail o( llie li.inier 
in cont.icl witli the moving llmd is tiaiisloiined into 
.1 scim-eiicle 'Ihe toim ol tlu' It.irner is del'med liy 
1lie kh'Kii lenls ki .1 'I‘.i\loi cxp.insioii Altiiough the 
components ol the u'siiltant inessiiie on tiie burner 
li.ive been call nl.itixl in terms of tliesc cocIlKieiUs, the 
line ol .iclmn h.is not been lonml jm'vioiislv The 
moment ol the icsiiliunt piessiite .iboiil .1 lert.nn 
point IS .1 sinijile liiiution ot the fust loin coellu leiits 
ol llu‘ .ibove expansion—K A Houstoun An lu- 
vcstigalion of tlie colour vision (H 527 studeiils by 
tlic Ka\leigh f<“st I ifid R.ivieigh discoveicd m 1881 
tli.it it homogeneous yellow is m.ilelied with <i mixture'' 
ol homogeneous red .ind liomogeiieous green, some 
jioisons reipiiic miicli nion' red, otheis mii(li more 
gici'ii m llie nnxtnic th.ni flu' normal Such persons 
ii.ivc been calk'd " .inoin.iloiis tru lironiats ’’ Appar- 
.itiis snnil.li to Uav Icigb’s w.is employed m the 
|jres('nt sui\e\ In tlic case ol flu' io| women, the 
tic'(|U('mv cuive is almost a ]>cilecl case of lujrni.il 
v.mation , in the case ol the men, tiic noimal curve 
Is jucsent, niid outside it he tlu' ((ijoiir blind and the 
.iiioniakui^ tiichroni.its . tlic anomalous truhixmiats 
aie niiKli fcvvei 111 niiinlier than would be c'X])cctecl 
*liom Rayleigh's oiigin.il p.ipcr 

British Mycological Society, Movember i.S —Air. 
!•' 'I Brooks, pu-Milent. m the chair--M. (' Rayner : 
Calhina " dittings ’’ Adventitious loots produced 
tiom the le.ify region ot the stem shovvcxl inh'ition 
liy the myeorrln/.'il fmtgus frojii the shoot lissiu's 
The resuks .iie < onijiletiily .at v.iri.iiicc with those 
of ( hnsto])ii -iMiss (1 Gilchrist ]«.irk canker 
disease ol .ipple caused by /l/iMospernon coyliiobim. 
Tlie disc.ise is i liaracleiised by the foim.ilion of 
huge longitudinal .sc.iis on the sides of branches 
winch increase r.iiudly towards the end ot summer, 
and the prodiution of wiaund gum. 'Ihe lungiis 
•seems to be a we.ik parasite, except undei certain 
conditions when the tn'cs may be killed outright. 
Infectmii 111,ly occur from a dead spur, graiting 
wounds or trom the region of tlic gioimd —K J. 
Tabor A new fungal disease o^ cacao and colloc. 
Tlic fungus, which is a Pliycoinycetc, shows the 
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amjihiRjnous t\pc of fertilis.itiim siniil.tr lo certain 
ajK'tica of Phvtcf[)htlu>ra and lias a conidial stam> 
.Similar to tluit of Murafoll.i--Miss I' S Moore’ 
The physiology of the dry-rot disrasc ot pol.ilocs in 
storage caused by I'xisa^um cufttlcum The exist¬ 
ence ot seasonal and v.iru't.il dillciences m siistopti- 
bility was conlinned 1 lie .unoinit ami l>})e of 
fungus growth is iclated to tlie (arboludiale .ind 
nitrogen sup])ly, to the leaclion ol tlu medium 
and the temperature ot incubation 

Zoological Society, N'ovtmbei Ji -Sir S !•' 
Harnier, vice-piesideul, 111 the (liaii A Simtli 

Woodward A sKult ami lusks ol .1 ntaiiniioih lomi 
Siberia—I) Seth-Smith '1 lx.- slu-il liiiiiig of llic 
gi/./ard ol ,1 horubill Ivor (r S Montagu < >n a 
fuilher collection ol inamin.ds liuiii llie luiiei 
Mebridcs F F Wells I'hc iimi phok i‘,’\ ami 
dec el<*i)n!ent ot the eluunlioi imiiim nl llie I.iicmI 
( tuhia haycu'^ns — \i I Pocock I lx exlenial 

characleis 0] llie lacncr (( asloiida-; and sdim- 
stpnncis (Simiidad (i M Vevers < >11 the (rsjodc 
piirasit(“s troni ni.inunalian liosts wlixli tiled m tlii' 
(lardeiis ol the /oi)loguai So(.U'l\*ol l.oiidoii dniiii” 
llic veaN I'lOr-ioJi . with a tksuiption i>f .1 new 
speties ot C'yt. loichida — \ Loveridge NOks tm 

Iv.isl Atnc.in birds (t Inell v nesi mg-habits ami sit .mat li- 
conleiils) collected i<ii5 lom Ic A Stensio Nob's 
on ccitam 11 ossojilei\gians b kcmlianalli Ghosh 
()n the animal ot St aphnta (Henson), witli a dt'st iiption 
ot .1 new s])ecies ol St.iphiiia J 11 Lloyd ami i-.ditli 
M Sheppard A ntutiilnition to (he analonu t)t a 
iMiiimoihead-sliaik (/I’gte/a/;;a///(’ai) K II Mehra 
Two new fiidMii sjx-tu-s of Hie litilt'-Kiiowii genus 
Anlodrihis (Hretsc her), .npialu < tligwcli.i'ta lieloiiging 
lo the lamiiy '! iilnln id.e ( Stephenson 'I lie 

OligtK lia'-ta ol till’ ()\lt»rd I nucrsilc- S]nlsbergcii 
expedition —R | Ortlepp llic iieinaltKlc genus 

rh\salo|>teia, Rmi 

Royal Meteorological Society, Ntivembci 11 I)i 
(' Chiec, ])iesi(len(, m tlu iliair A ff U Goldie 
(Art nmstanu's determinnig the distribiitiou ol Icin- 
])('iMtnr(' m llie nppi'r air under comiilious ot high 
and liAv bnroinctiic ])iessure An an.ilysis w.is 
given of obseieations of iqipi r air tt'uijxT.itnre 
made from aeioplaiies, data being ciassilieil acctntling 
to whelhei the an was ” ctpiatui lalor "polar” 
'I'hc main conclusions are- (a) that m h]gh-]nessiire 
systems tln'rc wonltl usually be found, ciHkt .1 
surlatt' layer of ]>ol.ir air .iml .ibo\i‘ it etpialonal 
air with the high slratos[)hcic assoei.ilcd with low 
latitudes, or cqiutonal air all tht' w.i\ up , [h) that 
in. low’-pn'ssure systems there would iisualA be Itmiul 
citlx'r (1) all polai air and the low sfiatospln le ot 
high Litilndes, t)i peihaps (11) eouatoiial an whu If 
had been ‘‘ let down ” by retrt'atmg ])olar .nr, or 
(ill) near tbc tentri' ot (\'(IiHies—.1 inixlnrt' ot 
ptrlar ami eipialonal .nr '1 hese te.itincs alone 
would go f.ir towards explaining (1) tlu- .ib^eiice ol 
correlation between tem])et,itine and piossino near 
llie snrl.'ice, (2) tlv? high ])ositive torrckilion iicfin 
t to 8 kilometres, (H the ,.;re.i1ei heiglil ol'lhc str.ilo- 
spltere over high than ovei low' piessiin-, {\) Hie 
negative con elation betw’ceii leinpin .it me and I'ressiirc' 
in Hic str.itosplK-ix-—Re\ Jose Algue I he M.niil.i 
t_\phoon ol May dins typhoon liaceised 

the central p.irt ol the Pliilippmcs m .1 noilie wesleiI\' 
direction on M.iy 20 to the ccntic having p.isscd 
liractically over Manil.i on the moinnig ot M.iy 2/ 
Manila missed the worst ol the sloim, ami, althongli 
the baiomctiie minimum in Ihc ptescnl case, 742-^ 
mm {2<)-22 inclu's), was lowei than in Hie tyjihnons 
of August 41, iQtfO, and July 4, 1021, the d.imagc 
done w.vs much smaller, the maximum velocity of 
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the wind, e\en in .i kwv isolated gusts, w.is nol nmic 
th.m 00 miles ])er lioni 'Flie late ofipiogiess ol Hu- 
typhooii between Suiig.io .md M.iasm was 8 01 o 
link's pel lumi , from Kotnblon lo Ho.ic it ino\<’d 
,tl Hie i.ile ol i>nl\ 5 <i miles pt-i lunn , when neaniig 
.Maml.i, It im reased .ig.im to .dxuit 8 miles per hour , 
.im! Iroin Manil.i t<> Iba the i.ite ol piogn'ss w.is 
gre.iter Hi.ill 10 miles pci honi If .ii'pi-.us that 
Ihc U phoon Idled ni> <>11 M.i\ jo m the t liiii.i Sc.i 
cast ot 1 l.imaii 

I 'Ains 

Academy of ‘Sciences, Xoccnilx-i .M. lAnile 

ikitin m tile < haii I'.m! Vuilleinm Ihc nioipho- 
logii.il N.ihie ol .inlitiopii eim-igeiues I'lic inedi.m- 
isiii ol then i>rodix (Ion b\ dcsim)lla^tlc <lisiilacemen1 

H.ml Levy Mic dclcninnation ot the i.iws ol 
l)iol.\ibiht\ b\ then ill.11.u ti-iislii lum Inms -M 
van dcr Corput Seme new .t])pio\iin.\tions W 
Sierpinski I he exisli m c ot ,ill ( lasses ot inc.isni.dile 
(H) i'iU( mi'll \ I 'icMc Fatou .Mci omoi phu him lions 
ol two \,iii,ibks I IK' Pic.irt Sl.ilistus o| killH 
si,us in ,1 himtid icgioii ol ilx Mi!k\ \\.i\ t’h.n k-s 
1 l\‘ !■' Menges iicsiul'-. ioclluunl -\ Perot: 

.\ i.ipid imtlxid <it ditiinimnig the elements ot 
tei tisli i.ii in.ignelisin I he inimi])k' nlilisi.'d m tlie 
.ij'p.u.iliis dosenbed is the piodm (1011 ol mdmed 
ciiiieiils III ,t (.oil lot.itiiig in Ihe e.iiHi’s lield and 
Hic Loiiipens.itiou ol tlu -.i » ui 11 ills b\ tlu- piodiu lion 
ot .1 siiii.ibk' m.igiielK held loiiml the lol.ilmg «.oil 
'I h(' ,u (iii.n \ < I,mm d is .ihoiit o 1 p( i < c'lil , and the 
.icliial nie.isiin iix lit ie<]imes oul\ tin inmntes 
I D^ombe ’I lie (.ikiil.ilion ol Hie m.ignelx 
iiioim'iit ol .1 sl,n, sl.iiling with its ,i\i.d moinenl ol 
meili.i, ils lime ol ryt.i.t xni. .md Hm' nni \eis.i 1 < oiistanl 
ol giaMt.ilKni ) Cabannes Ilx poknis.ition .md 
intensity ol Hie light dilhised b\ ti.insp.iient Inpnds 
j'.msl<*in’s Hu'ory ot Hie dilliiMon ol light by Inpiids, 
b.ised on the .tssmuplioii Hial liimis are loiitmuons 
nudi.i the |)ropeilies ol wimli \.ir\' slowh’ troiii one 
])omt to aiioHiei, h.is mu bei-n loiiliimed b)' e\])eii- 
iiieiit rii(' niodilK d Hx ol \ d< \ eloped 1 )\ the .mthoi. 
.issiiniing the I'xisti'me ol luifkitiks. is shown lo be 
111 bellel .iglermeilt witji l.u I 'I iu' <lepoi.u is.it ion 
ol ilitliised light by Ixpilds lillillslx.s .1 liesh pKnjI ot 
the iliscoiilinint\, ol imiltir -Fhs Hjalniar Re¬ 
scan lies on the senes ot the \-rays - H Fleury 
An elrctrnal tiiin.x'c with inohlHiennm lesislance 
U! viKiio Mol)bdonnm .is .1 n'sislance maleiial li.is 
cerl.mi .id\.ullages o\ ei tnngstf n . it is li'ss li.igilc, 
mou' easily wnind, does not lonir.ut strongly 011 
lust he.iling like tuiigsl<n, ami is che.iper Jtet.uls 
.ire given of Hx- tonstnx lion ot six h .1 Inrn.xe, 

4 cm indi.unelei .md 141 in high, giv ing .1 teiii^ier,i(m<‘ 
ot 11)50 ' C with .1 coiisiimptioil ol 2100 w.itls At 
1750' (' (2t)0o w.itts) the .dumiiim , 1 iibe tnsed 

IT Fisclier and I’ Steiner 1 he iilti.i-vioiet ab'ivji plion 
►s])e< tr.i ot pcrxlnu' .md isofpnxohne -(n'orgc's Chau- 
dron .md Loins Blanc, llie esimi.ilioii of ox\gen m 
steel A comp.tiisoii ol lesiills bbt.iineil by ri'duction 
ol the steel with h^diogeii t-ilhei .Hone, 01 vAth llic 
.iddition ot y.uioiis loppei, tin, .md .mtnnony alloys 
HoHi methods g.ne the s.mie ixsults -H J Simon 
'Ihe neiilialisation ot lail.iix. ,x id in ])rcsen<'e of ^ 
niet.iflie th]<jndcs 'Ihe mutial /oix' .nxl.buffer 
soliliuiis 1 ' Loibel I he ladio.u livil^^ of Hx’spring.s 
ol Hx.' rcgx.ni ot H.ignok's-de-l’()rne .iixl its n'kitioii 
t<» the geologual ^tnxll’iie Ihere is a distinct 
rekitidii between the i.tdio.u tivitv of the s])nngs 
and the geologic.il stnutnre of tlx^ distrut 1'his 
coxcinsioii Ls b.ised on Hx' ftieasiirement of Hu' radio- 
activitv of Hie w.iter from tweiity-eiglit springs — 

J Charcot 'I'lie gcologu .il study ol the sc.i lloor of 
the English Channel iven6 Sou^ges 'I'lic embryo- 
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Kcny of the ('.iryopliyllaccir The h\st stages of the 
(lcvcl<)j)i(u“)it o| the embryo in Sagina procumhens — 
P Bugnon • Tlie vascular differentiation tor the leaf 
traces in Mcrcnrialts -Joseiih Bougef The 

variations of coloration of flowers realised exiicn- 
mentally at liigli altitudesL. Funke Siipidc* 
incntary suinnier shoots (trees and shiubs) St 
Jonesco : I he anlh<jc\anic pigments And jihloba- 
lanins m ]>!ant^-■], Berger 'Ihe e\ist<.n(e of 
synipatliicotrojac gl.inds in the human o\<iry <ind 
testicki their‘relations with the intcistiliargland 
of tlu" lestiile—A P^zard and P Caridroit Sc\- 
hnkeil h<-r<‘dily m the (hillmacea^ Inlerjirefalion 
b.iseil on tlie existence' of the neutral lonn and the 
ju'opeiiirs of tlie o\anan Inmnione - -Alplioiisc Labbe 
The distribution of llie •ininials ol the salt rn.uslic^ 
with lespecl to the toncciUr.iliun ol l)\drog<‘n ions 
— I’.douard Chatton and Andie Lwoff J he t'volution 
ol tlie infus«»iia ot the I aiuellibraix Iis 1 he genus 
Pelec\()phiya, iiilenncdiate tvtweeii Hypoiouia and 
Spheilopliiy.i — Mine M Plusahx 1 ii<' Iiedgehog 
aiif! \inis ol rabies 'Ihc liedgehog has lein.trkalile 
poweis ol deleme ag.inist mines it attenuates or, 
m SOUK" casi's, destro) s tlie \ it us 


Official Publications Received. 

llrl'orl on flio \.Imiiilsir,ilion .>i tlio Md. orolnttir.,! l»c[Mrt,niojit ol 
fhf (.ooTiimi lit n| Ii„lia In JO i-,, ) ( (;„v( riiioi-nt 

(I'lilUil I'ms > ... 


liii|)irlHi t>(|ortiiiiut ol Virile nltnrf foj the \\,a sin-r?. 

(lino lAi-crininiis Ui it.c IsImkIk |(. [.„a <.ii K\|)riiii,c,its 

with taiictioM of SuvMr C.iiM I'rxnliii ImI m Viitmiiii, s| KiUs-N*-\is 
•uni Mohlsi riaf. in thr Sr ,sen I'ijo j| e,, ,i , i ? () In 

l■^\||l^>>^(|||(‘ Colhcc Nnnii.il iU |K.rl .nnl stat, in, nt ot tnoimts 
foMhr \o,irl'iyi -22 I'|> -Jl (laMh.M, !• |0 ) 

'I'll,' Niitioiiiil Instiluli- of \r'i< iillnra Untaiiv ’lliir<l Kroort, ruid 
Ar.'onnts. I'.IJD I'tjj fp j,, i,,i,hii,|r. > 


Diary of Societies. 


•s.l TURD IDki'kmulr *) 

mini.ur Wiirn, Kniowsmi' (m ItoinHno-Mrilish (iallm, HiiihI. 
Mih<‘iiiii), lit 2 3(1 - \N Jl.ilo A ]<'uionvlr.iiioii 

VOA'i>.ir. |IK< Mini ft JJ 

SodPTV Ol \I(TS. at 8- I'roi \V A llonc llioun Coal ami 
l-lciiif,‘s (Cantor l-i-i tun 1 

Staivivoim- iNsTlllTlov.at .S--Mn|or K Moadu-r Fno,l l‘ro.lu(tion 
ilnrlna the War H (imrian I'hc ARrn nltiiral I’osiUon ami the 
rossihlhh ot diniiilatini: taononm l’i<..lndion in (Im l■lltlll.■ 

Boi AI. inuoicyilK o. So( irn (at I'oii ui M.ilh. at k lo I'mf J W 
Uri'Rori Jim Alps ol ( Iiiiicm' 'I’lla.r an<l Hi, ir iiroe'iai>lii. il Kill- 
(lon$lii|is 

'TUESD I r, in (1 mui'k ij 

” TFciLNoiaioisTi, (at lioval Soi-miv ol 

iNR'ineTK or MuiiNK l■;soI.\•^;Klls, i.s, . ;,t (t {o j-a.K-Cupt J \ 
JHcliar<l« Atnniriaitiiro of Solid DraMii su,.| « 

Rovaj, J’lKiTOuuAl'iiie SocitTY OK (IHIMT iUuruv (T.. liimal Mcl fim') 
fit / —A M New nun Dos, nplioti of Hi.- " N s ” Klnfma(oi;r.ioh* 

< iiinda,wjfhSp,;ciiil llcf(T(iii(( fo-iiiJ'd<-.t.ii. l)ii\.‘ j)r H | Miuslm 
IIml 1 ? (. 1 ov . Till' FarU'is nlih h .lidt-rnnm, (ianiina innnilv 

JLNIOK jNSTn'CTios OF Knuinkfus (at Ko\al I'nif-'d S,|\1<0 JnsHHi- 

S'lS;::;, "■ "« 

QMKFirr MimoMol'K AI, Cl,VH. af 7 m —Hr C Sitii/.| The Firh 
Mir roKiopHts 

IlJ.lMlNAriSG Ksoinm'RINo So,ii..TV (.lolnt M<,||ni: amH, IiotiHiHon 
of (.as Fniilimcrs InsHHihon of Hlorfiual i;iii.'iiin rs, and jiistil iitloii 
ol Moimipnt ami Coimtv biii'inoTO (at Kn\al Sotmfv <Tt Arts) 

■' w «»'• "tlmis Hu. nssi.m ..n Jtr.uit Dou; I., o’ 

iiMMits u*d .Modorn R«<|iilr. ni( tdH In strimt-LmliHii.r 

Suilol.rac.y, SixitTv (.It III.IIM- i;,-. Ili lBr.m. ,it, 8 15. 

—II W .\p\uisoji Jjtc 111 JlaiiTnipt t^i-nna 

*■ 

M7;/).V/i'.S7)J}'. TU'i'FMHKR J3 

Jnstiti Tins of A_i'n»ionii.i; MnAinfrrs (a( TnsHfntion nf M,‘cli,«iirnl 
JoiFiiiciTBl. at » 1., —J,t .Col l‘ Ji JoliiiHon . liiiiiroscinf'iits in the 
l•Jh(l(■lH‘\ of Koadh'ss \ chides 

JtoMi. SoriKTVOl. ARTS, at 8-Sir Si.li,o.v F Huriner. The Fadine 
(.il Musciiiii .Sj)p( Iniciui - 
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THURSDAY, Dbcksiiiicr U 

Lintean Sor IKTV OF I.oNitos, at 5.—W O HowarHi The Occurrence 
and Distrllnillon of RrAuca nibra in llrUaln—II W Pawley A, 
.New nrltish Calnmmtlui -UT. Lllv llattcii The Henus Poly- 
a critical ri‘\ ishm of the spei ics, based upon anatoniv 
l.oMiox Mathfmitkal socifty Tnt Roval Antronoinical Society), 
at j—Prof A C J)l\oii Some Liinltins Casos in the Tlicorv of 
Intiirr.il K.|»atlt>iis -Prol H II ]lard\ ami .1. V. Llttlcwoml 
Soiri.'Protilciiis of PartiHo Nnineroruin V A Further Coutribii- 
fion to Hie stmh of Holdtu. h’s iTohlem—A K .hdiJlTc. (I ) 
C.illim ar Ap..lar Triads on Ciibii Curves , (il) The Intlexloiis ami 
InlliMonal 'J'unKeiit of the Two-tiisped QiiarUi —T Stuart, (i.) 
Th<- national Parametric SolnHoris of - 

jr,*-^jrt* I j-,' ^ r,*=-2A*M>‘ 

(11 ) J he Fa. tors of 2*®’ 1, 2"'» -1 —K C ritcliiiursh . An Kx- 
pinsi.in in ,i seriis .,f Jlessel FuiuHons Hot H N Watson: 

I III 'J li.'.io-iiiM ol claiisi-n ami Ca> lev Oil Prodmtsof liyimriironietrlc 
r mil Hulls 

iN-'TiTt rio\ Ol FuiiTUK'Af, Knginkfrs. at ft—.1 Caldwell Jileetrlc 
\ri Wriiliim Vpparatiis ami Ivpiijmient 
Di'TO \l, soiti.i'V (at liuperiiil Coll,‘lie of Si limee and Teeiinolotfv), 
.117 ic I' MiiUh \ Larjic Vpi rliirc l.en8 not i-.rn-etcil for Colour 
I siiiiHi I he I Ipf i. al Cosirie l«i\v- l>r J S Viiderson Demon* 
sli.iHoii ol the- Me.isiiM'nietif of the Internal Hi.iniefers ol Traus- 
p.ii, lit riilics. ami ,i smipl,- Diiri-ri'iiHal Reir.n tomoler lor J.ii|itids — 
Iv It U.itts ami Son. I,Id K\iiili|h,)ii and Di's,ription ot a 

I oiistant lliihhlc (iinalfe, led In IimiuHi In , haiiues of leinperatiin-). 
SOI II n I'Or CoN’sTui'i TivK Hihtii Costhoi. avo Kaciu, Progress 
(. it F.'.seY ll.ill, l.sM-\ street), jif H -|)r .I.iiie Ifawthoriie JAirtli 
I ontrol as It alle, t.s the W’dikiiiR Mother, to he tollowed by a 
ilisi ii'.sion 

ClUMK u, so, H TA (at *1 nstitutloii ol Me,haiib'.il MngineoTs), at 8 — 
Prof c If Di«i|i Tlie .Metallurgnal Applli.itlons «( Plivsieal 
* 111 inislrv 

iNs'in 1 TF OK MftaI S (J.omlon S(elioii) aNP IN’STITI TIOV OF llRITISll 
FoiMutAMKV (at liistihite of Marine KngiiioeiH), at 8—Hr P 

I.. ilrass i•ollmllv l‘radii‘i- 

C’aaii'iia Ci.i i(, at S 1 1 W Sandi'isoii Florence and som,- Cities of 
tlie Ml usi an I-eai'iie 

FJUDA J’, Hkcfmukr 1.', 

Kovm. Soi ikty 111 Vlt'is (Indian Scllon), at 4 3(1 Coiniiilsdoin'r 
e del. HooHi Till 1,1! The SetHi im-n(s of Crlininul Trihes In India. 

iNMiri Iios O) Ml, HAM, Al, k\oi\KKits,alft— (i Lnmb'V Kc-eUma* 
tioii PI.ml .111,1 Its lip. rail.>11 

.liM,,R Issrin I'lov OK Mn.unkf.rs, at 7 3u —\V T ,Marehmont; 
Notes on Pi inliiiu Y.n him i s 


.s'.lV7'/(H I 1*. J»i;< |.,MnFR Ift 

lUilTlMl Iv oMK.K'Ar, ,Soni..TV( Vnniial Meetimx) (.it Cidv.-rsifv C,>Ile«e), 
at lo .10 A 'I lir H M.nd Praeg.T Hlsperml niid Histrlbiilion 
(Prcsid, iiU.il Vddris-.) Hr Cm ka\ii.-’s Woik on the Tussock Hiass* 
kind ot .Nt'W /e.ilaiid (l.anicin .ind Siicdmeiis)—.1 Itainsbottoin 
Ihe Mviologv ol III,' Soil—W' If IVars.ill Plant Distribution 
ami Hasi, K.iHos 

JJlUTIMl PsAi'iioDKm vr. So, II-.TA (Aiimnl (1,-mial Meeting) (at Hiii- 
veisif\ ( .illei;.-), ,,t't —S .I4F l*hil|ioH The Analysis ol the Work 
( urve M Hoidoii llaml ami Far'I'esfs 


PUBLIC LECTURES. 

SATURDAY, Dkckwrfr () 

Hokmmav Mi’si.i m (F.)i,-sf Mill), at It 30 - Miss M \ Murray 
Aiiufiit Kgy pt and the itihle- 

l/0.\7).t}', HR( CMIIFR n 

KoVAr. coti.uiK OF siKoioNs OF KvoT.AM), at 4--F W Twort 
'I'hr N.-iHiu ol Ullia-mi. ros, opi, Viruses (.-(m, eeding Ja'ctiires 
Oh r><-< eiiib, 1 J2. J.',. is, and lo ) 

( ItV OF Lomion Y M C a (I.Sft Al.lersgate Sfr.. (). at ft - Sir Robert 
Ariiistr.mg^lonrs F.itigne and liow to lY.inli.il, It, for tlie Citv 
Worker ' 


♦ TUFSDA 1'. H| i 1 .mhf;h 12 

iMI’FUKI. Co|,|,KJ|.: OK M*n'NCE VNl) Tkru.NOI.OOY, at .5 30—Prof T .T 
.Mill F.tssils .mil Wdial Tliej Tea. b (S\vin,'\ Leitiins) (Hiieceeding 
1.11'liires on Tiiescl.ivs. Tlmrsd.ivs, and Fililavs -12 m .dl) 
ISSTITlri, OF iMm.STKIAl, APMIVUTRATION (at J.nmlon Selmol of 
i'.i om,Miles). .,t H -It TwelvefU'i's Stamlardis.itmn of Repairs in 
Relation (0 liidiistiial Keonomv (Hi In- t.,l|.jwed by a Dis<.iissiyn) 

H’/'J/UV/v’.S'H.I V, Hf:< KF^iKR lit 

Royal iNSTirUTF; ok Priu.io lliwi/nt, at I -Dr, H W Saieebv 

Siinliglitarid Ctilidhood * ' ' 


TUURSDAY, HFK'F.MIIF.R 14 

Royal Coi-leof: of SninuMNs of F.soi.a.M), .it ft -w (i Spencer 
V.-salitis and bis Helineall.ni ol the I’rainework ol the Hiiinan Body 
('J’liunias Vi. ary l.dture) 

Roaai. So-IF.TY or Mfuk ine, at ftlfi—Sir Artliiir Newsholme • 
Jielatlve Vnlm-s in Public He.ilthf (2) Degrees of Preventabillty of 
Disease, ,‘te 

\ SIVKKSITV COM,EOF, at 5 .30—Prof 'F, Dkev C.irdiirrl 
CENTRAL IdiiKAKY, Ffluam. at 8 —F. T. Rochc: The Iiiliucnc® of 
FInuiico on Imliistrv 


SATURDAY, DkcemUPR 16. 

IIORNIMAN Mi'SkUM (Forcst Ulli), ut 3 30 —il. N Milligan - Aninula 
without Tcotli. 
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Science and the Empir«. 

the ji.i't h v\ wttksilu' iiiiikIs uf nuiny 
clcctoTs in Gii'.it Ihit.iiii iniihl li.ur Ik'cii ills- 
linbtil In llu' stuiMis 111 iliftuiii, .i|)|U'.iK lu (mii|).i- 
lum.i] intiTc^ts, .mil lui'iniM-' ui .1 Oulilrii ,\m‘ 111 liu* 
lU'.ir lutiiif. whitli .Mf Mimimui > li.n.n ^ ol .1 

;:t'iKl.ll ('ll■(tl'•n W c h,i\i' .1 < n cl 

.ultlic^sts, .Hill .tliin)''l iill 'll tilt 111 llu- (It-'iic 

t'l jiii'iuntc lnllll^tfl,ll til \ I iMpiiu nl. .iiui fluI^ u-iIh'O 
tlu- bindtii of mu iiiplm mi 111 I In- solitlioii ol (In'. 
proMtin l^ not. howtvti -.o '.iiii|ilr .is 11 scciiis on 
,1)1(1 Is not inoitoMi sidil\ ,1 ni.iltt 1 ol .uljii-'t- 
iiiu. llu- ti'iillutmu (l.miK ol i .ipil.il .nul l.ihoiir Tlic 
(iiihl [nl!,ii ol llu- tii|)0(] tipoii whiili llu- hliu'lmc hI 
inodfiii (i\ ili-.it)on h.is In ( n ( K ( ti <i I-' < n .it i \ I s' u ni (-. 
\tl si,in)l\' .1 i.mdul.ili ultiinl to it .is .m issoitial 
l.it loi o| II, 1 1 10)1,1 1 •.(,1 1 111 It \ ,1' W' II .I-, ol [iMiyu ss 

'I ills Is |K'ilKij>> !Uil ^llI ))i iMHu. .1' tlu- niiinl'iT ol 
\olt-rs in siuniilu ii-.t.ii'li m l.miili.ir mMIi 

Its proiliu 1 1\i- \,iliu' 1, nc'jli'jilili' in (.oiiip.irisoii with 
tlu- (ImloiMti in u'IUmI upon whost- suMl.l^(^ in hulk 
ilcptiitls tlu ponlioii ol .1 I .miliikitf .It tlu- poll It is 
also ,1 ' oilsi i|iii 11 'r ol ill' 1,11 I 111 ,it s'KIltllli iincstt- 
p.itoi's .is a iioih (I'l not 111 llu piililu I’k ss 01 on tlu- 
piilihi- pl.ilioini .is'.cii jiuii (l.miis. 01 pionoMnu- 
tluil [mill Ijilts, so \oi)l()oU-'K .Is < 1(1 .ul\ 0 (.ltis ol 
1 III.mi so( i,il (liaMu'-’ <m(l kIoiiiis ol ickili\(l\ lri\ial 

iiiipoM.mit' It Is lim th.il tliiirisa N.ition.il rnion 
ol .S( u ntifu W'orki'is. I.ni # )^ ,1 Ti.uli; I 'nion .idili.itcrl, 
uc !'cIk'\ e. (o ( Ik- Lahoui i’.n 1 \ ,m<l it I'sists to s(-( art- 
siiit.ilili- (oiulilion. ol uoik ,111(1 i)a\inciil toi il.s nuin- 
!)(is i.iihcr than lor liu- ( vh itsion of naluial knou- 
l(‘(lui- It \- liu-icl^m- (oiKciiud uilh Ol (upation.il 
intiMsi^ .done .md h,is .dniosi iiolhing in (oinmon 
Milli out s(unlili' soculiis whuli month li_\ inontli 
,idd niou- to llu- store ol liimian knouled<;e ih.m u.is 
'Mined 111 ,i (( Mini \ m some r,ii In 1 < poehs 0} model n 
!ii 4 o|\ Wh.it'-m m.i\ lu- llioiiyhl ol the s1rcn;^lh 
«d oiii position m ,in\' ollui ies|*e(t. 11 i.inneiL he 
([iieslionul ill.it as M^aids oiitpiil of oi|^’malil\' and 
iiu intii eiu S'. Ihilish nun of si |. n. c aie m (he flonl 
i.mk ol tlu- s(unti|'i( ,mi)\ and "ileii he.u llu- banner 
111 the \,m ol proui<-ss 

\\v li.ui e\eiv u.ison io be piotid of our pioneeis 
who lo-da\, .Is 111 liu- p.i-.l aie (iitlin^ .i w.u lliiou^li 
vjrem forests into lu u kinds of jirotiiise from wliirli 
olluTs^wiU i;allu'r llu fimis, ui i luii n.iim*. are mo’-stlv 
unknown cien to our p'llitu.il h.uleis. .ind tliep'Vorks 
♦iUoiise 1114 int< It si 111 tluMiMi k( I [llu e Si lentifie men 
ate tisualh' indilleitnl wlullut tin- public gnes atlcn- 
(loii 11) ihetr uoik or no. irnis is (be jo\ ol the 
(hast-, .ind olhoi.s may thspiite mti the s[)oils Tiii'. 
unworldly attitude ma\ e\<ite lespetllul admiration, 
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and we should l^e sorry to su^^i^est that sdeiUifi'- in¬ 
vestigators tiieinselvvs should seek to ^et into lhe 
lifneh;:ht or take part in tlie turmoil of politns lliey 
arc mii(h better employed in the l.ilioratory than in 
P.irliamcnt. What are \\anl<“d, !io\ve\er. are ad\o- 
(ates of sr'ience and scientifie method -men and 
w(uiieri who know thi‘ dl^lnt<u■^ted spirit in \\hi<h ! 
piireK siienti/n Jn^|lllne^ .oe larm-d on .ind desiic 
to inlrodtae into s.x nd and polite al discii'sions lh«' 
same unparti.d attitmle towauK i^ideme .ind fe.>rles.-> 
)iid,L;ment ui>on it At the pie-int litiie it b m a lar^e 
measiiie the ml^'•ion ol S( leiu'e to iiiitiild a '^halteied 
(ivilisation^ not alone l>v jiroMdim; the lound.itioiis lor 
mateiial pni;jrtss, but abo h\ inttodu<in<: sikiiIiIm 
methods .ind the siienlilM ».pnil into all I'ukb where 
(jiiestions of nation,d sienili< am r .ire dt hatid 

d'o .itt.iin ihe^e (nds tin re mn^t 1 h‘ a ?nm h wider 
iinderstamhni; of the seuiie ol siumr- tli.in ixisl-' at 
piesenl Siunee will not .id\i-i Iim- itsell. hut there i*. 
e\(iy leason wh\ bduMi's in it should iindeit.ike a 
))uhli<it\ <ampai;;n on its hehall Do/eiis of iiitei- 
e^tuu^ leaflets or shot! painphhls iiiiL^ht be writtin 
>howin;; what s( lenee imaristo irioi^ressue uulusln 
and modern (ivihs.ition, and the\ should he disln- 
buted m thousands both to inli.i^hteii and to*sliimilate 
Wiicless telephon\. lor exanyil^, is a due t prodm t ol 
pur<'lv siient.ti studies I'he tuii-Mni iisisl loi the 
fikinunts in the iheriiiionie \al\e .md m nietallu 
filament lamps ueiKiallv. was disioven-d moie than a 
(eiiturs aj^o U enleis in^o tlm loiistilution ot all 
hiyh-s|ieed t(>ol sluN and e\(,r\ niayiielo M.in- 
L;anese, nickel, titanium, aluniinmm. and other es-,en- 
ti.d ronstiliients (d the alTo^ stieK now us(d |or Mian\ 
enuiru'enni^ [>ut])oses were all ^firsi dis(o\iieil m 
seientifie laboratories also weie the* thorium and 

eenuin used in tlie m.muhu lure ot ini .indest eiil ;;us 
mantles, rah turn i arhidi for the piodiu tion ol aeel di ne 
gasj the methods of evtr.ulin^^ nilro.mm Irom the air 
to produce nitrates lor explosives .in<] aeru iiltinal 
fertilisers, and huiidreds of olhei suhstames .md pro-^ 
cesscs whieh are now acivptrd .is p.irt of onnlaib life 
w'liltnit a thought ot their oiu;in. 

The most r( m.irk.tjile ot siu.h de\« lo[)nunts i-,l!i,Uol 
helium ^as dis(0'efe<l by Sir Xoiman Jankyer in the 
sun IbS, found m terrestrial niiner.als hy .Sir \\ ilhani 
Ram-'ay twenlv-si\ \e.iis Liter, and now heui” pro¬ 
duced in niilhons ot (uha tdt bom leit.iin oil wills 
in tbe Unit^'d Slates, where all anshijis an* (omprlle*! 
to us(^this j^as msle.ul of hedrocen It is r|iiite possii)le 
that the piaetual inonopoK oT helium wliu li^ Ameiira^ 
possi'sses in its rieh smiiMs of supply, may he of [^reat 
si.uaificance both in the'arts of pe.uT as will ,is tl¥>se of 
war. At any rate, the United States (ioveinment is 
quietly aeeumulatin^f vast (piantilies of llie ^as (oru- 
NO. 2772,'VOL. 110] 
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prisscd in (■> linders for whatever needs the future m 
brinj;. 

It IS obvious that valuable national and Imper 
service (an lie performciKiy a body which has suflkk 
funds to undertake ai live jiropaganda work for t 
extension of an understanding of the influence 
sfu nlihi rescan ii and its results The only organi 
turn whii h is attempting to do this is the Hritish Sciei 
(hiild, founded ui 1005 to (Oininte the people, 
means of puhlualions and meetings, of the neccss 
of .ippbing llie methods of seieme to all liranehes 
hum.in ('iide.ivoiir and thus to further tlie jirogress a 
inrrease the welfare of the Empire. The Guild is tl 
not .1 siientifu or technical .so< ictv but a body 
(iti/eris united for the pur|)os(‘ o( making tlie Eni|j 
siroiie and siuire thimigh siieiuc and the .ijijilicat 
of siuntilic method Its relation to tin' work d( 
m mil luhoratoiies is tliat ot tlie Navy Ti^gue to 
Ro\.d Navy-to wab h ami pioiiiote piogress fa 
\skwith li.is |ust aciepled tlie prcsideiu \ of the (iu 
111 siiecession to the M.irquess of (’rewe, who I 
teliH l.mllv h.td to withdraw fiom this ollli e on a( (01 
ol Ills appointiueiU .is Ihitish .Vmhassador at I’.ins 
\(li\v steps aie shorlh to be taken by the (lUild 
sefiire .ulef|u.ile ftiiuls lor (hs[)l,i\mg the fertility 
Ihilish siume luil only thioughoul the Ihnpire I 
;dso to the wlmli' woikl We possess a great iri'asii 
and m these davs (anm»t aflord to kt it he liidcl 
It IS (hvf'Utb hi he hop(‘d, therefore, that wlien 
Ihitish Si lime tluild m.ikes its appeal for lumls c 
meniheis |]irn‘ will lie a ruh and re.id} response to 
so that hr.imlies m,i\ lie estahlislu'd thioughout 
Ihupire hii th(‘ sliengtlicnmL', <d tlie ioimdations of 
kiU'wledge upon whuli our position among the natu 
of the wiuld (Upends The Ihitish I'aiqure Exliibit 
to he hel'l m T024 will piovidi' an opportunity 
.showiiu; wli.u SI lenee has uf i (unplished, and we h 
to a body like the llritisli .Seienee Guild to see that' 
proiiuftiiTs ptovide in the kxliitution a 'J'emple 
Si lent e wlmh sh.ill be woitli\ of tlie gre.it aclne 
mimls of brilish*kenius 

Wegener’s Drifting Continents. 

Die Enf^tehun^ tier h%nlin<nt^ nnd Ozeaue. Ey 
Alfrecf Wegener Dfttte gan/.lieh iimgearbcit 
AufLigc Pp vin-i-i.|4 (Uraunsehweig: Erie 
Vicweg Lind Sohn. Akt.-Ges , 1022.) 1)5' 

OWEVER mu(h (onservalive instinets n 
rebel, geologists Tnnnot refuse a hearing 
Dr. Alfied Wegener, [irofessor of meteorology 
the University of Hamburg. As an oceanographer, 
looks out over llie boundaric.s of sea and land ; a 
nieb'orologist, lie is interested in dianges of climate 
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the past. Like many scientific workers, he feels that 
a recognition of * the Permo-Carboniferous ice-age 
compels him to put forward an explanation. Like 
them, he overlooks the fact^that a century of specula¬ 
tion as to the causes of the glacial epoi li of far more 
recent times has left us with a s<nre of h\pothescs 
amid which we wander unconvinced. 'I'lie o\i(lence 
of the occurrence of ice-ages l)ecornes more and more 
cogent as observation spreads, and it h liigiily probat)le 
that they have a common cati'.e. Piof. Wegener, 
in laying stres.s on the differences between er|uatorial 
and polar temperatures at the |)re^enf day, takes up 
the position of greatest dil'ticulty, and regards a re¬ 
gional refrigeration a.s netessiinly ronnerte<l with the 
poles. He does ni)t look beyond nur planet and tlie 
atmospheric conditions that now prevail ft is e\ ideal 
that Prof Spilaler’s l:ihonous iiKjoiries as to zonal 
fluetuatu^is will not {-ontent him, tliough this author 
believes that he has drawn the Peinm-t'arlioniferous 
glucinlioh into his iiniforniitarian net Wegener’s 
suggestions are f.ir more heroic; he will .shatter tiie 
outermost l.iyer of liie crust to bits, and remould it, 
l)y succe.ssive arrangements of tiie fiieces, neaier to 
his heart’s desire Ills theme is fascinating, and his 
style is admirably lurid. His fondness tor “ IujIk-ii 
uml drulien,” .i plirase, we iielievT, derived from i 
(joethe, makes us wonder if lie Ireat.s the globe as 
lightly as it was treated in llie “ 1 Ie\enkiiehe ” For 
him indeed “ sie klingt wie trlas; sie isi von Ton, es 
giebt Scheiben.” 

As IS well known, ^\el■ener hgs lieeii iniidi impressed 
by the easterly .salient ol S. AineriLa and the easterly 
indent of the Afriian coast. If we could as.siire 
ourselves that these were at one time, and at the 
right time, ai tiinlly m < onl.Kt, iimst ol the problems 
of oceanic isl.iiuh, ot jialieoclimalology, and ol the 
distribution of land-organiMiis, uoiiM be solced. 
Would not the in.st.abilit\ of S America m regard 
to Africa imply* a similar insiahililv lytween N 
America and I'airopc, ot which theic is (p yi) .some 
gcodetical evidence, accepted by Wegener, but mmh 
open to discussion? It the Allantie us a crustal rift, 
the other oceans are likely to liave had a similar 
origin. The primary crust, the silic-vahimina layer, 
which Wegener Ci\\\» sial in prefeu-m e to .Suess’s Ii.ss 
distinctive word sal, broke*op(“n and ga\e rise to con¬ 
tinental blocks and accessory i.>lands, winch tloal, and 
even waltz, up(»n the snna, the silica-magnesia layer 
that underlies tliem. 

There is a coneluding figure in many Pantu dances— 
it survives even in folk-dances at Skansen —where two 
partners turn back to back, bump, and part again. 
The possibility of tiiis figure on a continental scale is 
thrilling and attr.^ctive. If Africa once jiarted from 
NO. 2772, VOL. 110] 


America, she may woo her mate again as years pass 
by. The hand ol t!ic pliilosoplier irmv be laid on 
the great land-blcaks, and tlie occurrence of Glos- 
sopteri.s in Indi.i or of (icoimlacus maculosus in 
Kerry may Ik* explained by a simple jiroccss of 
“ VerschiehuHg.’’ If the fitlmg is not suIfKicntly 
aceurale, some plastic itv is gr.mtecl to the sial lilocks, 
and “ Urnwalzung ’’ is ;iKo possible' (py 35 and .}i) 
Wegener’s com ('jition, how(\er, must not be taken 
in the spirit of a#jest I'AiKriments on the foire ot 
gravity, made o\ei \eiv wide airas. li.v\e established 
the existenee ol a iiiass-dc'fc'c t un<li'i iiHuinlain-ranges 
and a mass-excess under lowc-r grounds and oc'cans, 
and the sea-Hoor m,i\ be justly regarded as consisting 
of Sima in large* degicc-. It has lung been n'coLinised 
that a (iimipled crustal mass bulges botli upward and 
dounuaid , it displac es what we now c.ill sima in tlie 
depllis On llie thc'ory o( isostasy, it maintain.s its 
elevation above the general suil.ice bv llu* fact tliat 
it (lisplaec’s matter tlie spec ilic: gravity of which is 
gieater than its own l.ilo* ice in water, it Hoats, w'ith 
aiertam pctrlion imstibiiic'iged • 

The analogv witli u e is sci/ed on bv I’rol Wegener. 

If icebergs sliifl their pl.u c s .iiul “ calve ” by rrarking 
on themilanks, why sliould not f ontments do the same ? 
Let us gMiit lh.it the level ol the smia is reached at a 
less depth than lli.it of the ocean-lloors , the latter 
must llien be c-omjiosed ol sim.i, and over them the 
buoyant contiiu'iUs ntav niec*t. and waltz, and part 
tigtiin. Of (oiii.se they^nav do .so, but when we are 
asked (p joi) to look for the .siina level about 100 
fathoms clown, or in some i.ire and duhioiis cases at 
250 lathoiiis. we find tha^ the roc k.s familiar to us on 
the land-surl.ti e are iicM to extend very little beyond 
tlie ordinary continent.d sluhes The dudk and flints 
dre<lgecl from Ooo iuilioins cctf western Ireland will 
re(]iiire a new explanation In deptli, the continental 
blocks may go down to 100 km. Their relations to 
the earth as a wliole, on this supposition, are shown on 
the same longitudinal and vertic aNcalc* in an expressive 
section following a great circle helwaen S. America 
and Africa. Tlu* two (Continents are ?een tojic well 
•inimciscd m sima Sima (p 113) behaves under 
pressure like seahng-wax, .and tiial like wax. Hence 
rrumpling occurs m the sial blocks when l^ey are 
pressed again.st tlie sim.i, tiioiigii the latter in time 
yields and tlow.s. Iliglier temperature in the depths* 
assist* this Ilow, and (p. 105) inclusions of sima in the 
bu'fe of sial lilocks assist, by their greater fluidity, the 
yielding of the sud mider ITjldmg thrusts 

We liave now betore us Wegener’s view of the possi¬ 
bility of great horizontal displacements of the con¬ 
tinents. The author jioints out (p. 6) that II. Wett- 
stein in 1880 regarded the continents as subject to a 
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westward drift; but he viewed the oceanic areas as 
representinf,' tunken land. This widely accepted 
notion is rejected by Wegener at the outset. 

We may ask why the skin of a (ontracting globe 
became too small for the interior, and s|)ht along nits 
which ultimately widened into oceans. The answer is 
that our glolie is not eonlr.u ling. It m.i) (\en he 
expanding through rise of temperalme. and Jolv\ ion- 
elusion's aie qiioted as to ihe inlhu in e ol radium in the 
cru.st. Wegenertlimkslli.it Pn kei 11114, wtn n. m *007. he 
fitted Afrn a and S. Arnerii .l togc tlirr in .1 uli'ispi i l.w.is 
WTong in assigning an Anlaean age to tlie guat mit 
The present separ.ilion (j) 7) musi liavi < urud smi e 
(retaceous times, il ue <ire to .n < onnt lor llie siimlaiity 
of structural lealures in tlie two (onlimnls 'lhat is 
to sa\, li we rejcit the notion tli.it (he oicanlloois 
represent siilisided land, and if we lirid snmlar sueus- 
sioiis ol strata, and ranges with siniil.ar orii'iitalions, 
m two separated continental Mocks, these (docks must 
have drilted apart We should ohsuve the iinpoilam e 
of th.if first “ il ” ; il wt' agree wilh Wegcntr’.s liypo- 
tJiesis ol (he inadeejnacy ol \ertiial ruo\emc‘nls of tin 
cru.st, we .lie m a l.iir w.i) low.iids .s.ih.ition “ Die 
Theoiic der Konlinent.d\(.rs( Imhungen \enmidel .die 
diese Seliwierigkeiten’’ lAcii il conlr.ution is going 
on Ixlow, lion/ontid contiaction ol the continental 
Siirlaces, hy “ Zie immense liu riulg’’ ,md uniseijucnt 
cTuniphng, goes on laster (p ri). .md this eaiiscs .1 
rending of the sial. To Wegenei Ihis do(.s not stem to 
open up a new sc 1 les ol “ Sc hw lerigkiiU n.” It expl.iiris 
bo much lliat it .seems to ie(|uiie little e\|)lanation. 
Yet IS nut this a return to tlie eomejitiun ol a (irc.ct 
Firbt (aiise Accept tluit.^md .ill Ihereaftei will run 
smoothly. 

Here again we may he c It.irged witli speaking lightly. 
Wegenei is dealing with possilile n.iliii.d e\ents Ihnid 
up an earth on • citain lines, endow Us p.llt^ with < erl.iin 
properties, some of w'liu h aic; suggested l»v well suh- 
stantiated ('xperimcmtal work, and ceitam results aie 
rendered piohable 

Ihe gre.it length of gc'olognal lime can alw.i\s he 
appealj^c! to a f.ielor We now .isk what 

causes continental kinds to diifl .md wd\v/. We ham* 
(p. 132) thai (her; is ii,tendeii( \ for the hloc ks to mo\e 
toward# the e(|uatoi, ITe mlier hodics c.ap.d)le of sliding 
over the iii.t.n c uutcI suiJ.u e (>{ an oM.itc’ and rolaMng 
earth, and ihat a westw.nd drift may .ilso l)f e.\pe< ted. 
The isjancl-loops, the g.irl.uids, are detached petitions 
left lielinid , (Ti.eariu islands, howe\('i much lhc‘\ rtiay 
be disguised liy igneous upi*- llnig^ liowcwer nuic h tliey 
may resemble volcanic cones built up from the depths, 
are similar Iragsments sli4n(led on the sima. (hildien 
lhat c'ould not keep p.ue with their paient.s in the 
movements of the continental dance. 
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This is perhaps the boldest stroke of all; but the 
suggestion is continued on a largcV and more serious 
scale. New Zealand is bereft of a relative that has 
hurried forward as Austrijlia, Cejlon is cast off from 
the fccot of India, Madagascar from the Afriean flank. 
Prof \\’ecener reads widely, and he uses biological and 
gtoIogK'id details that suggest analogies and former 
rontinuilies. He quotes even (p. 40) Lange Koch’s 
rc'cent liacing of the Caledonian iolding into Greenland 
(se e N.auiri;. vol 1 10, p <;i), though he fails to recog¬ 
nise the significance of Sigillaria in S. Afrma or of 
GlosMipteris m northern Russia (p. 68). Having 
lejLited tlie piob.iliililv of land-luidgcs and sunkem 
legions, llie floor ot the Indian Ocean hc'comes for him 
.1 sheet oi Sima, left b.ire by sejiaration of the eon- 
lincnts. .111(1 we need no Miigei look wistfully lor the 
lost fou.sis ol Cundwan.i hand, as the flying fish eomc 
on ho.ird lo tell ns ol the' sec rc'ts ot the sea.s.^ 

'I'hc trough-v.dle>s tliat have lieen traced from Suez 
to tlu‘ Shire Ri\er, llioiigh their origin is still under 
diseiis'.ioii, are regarded as signs ol a rift that ihrc'utens 
Alnea fn log 36. j). 117. we luive the author’s view 
ol wh.il in.i) oc (111 under such <1 trough; since the 
walls are sep.ualing, room is allowed lor .1 sinking down 
ol fi.igments from them, while sima is rising under 
them Iroin belovf Tl is ol)\ious th.it a melting off of 
the I(.ise ol .sul.isidiiig portions in the sima, siieli as the 
.mllior eksewlKii < ontc mplales, would allow oi a very 
dtllerent lepicsc nl.iiion. .md that Wegener’s drawing is 
inspired In his n-jeclion ol vertical movements in the 
si.d liven Ijmds. d(s|sile tlieir b.irriers of continuous 
lock,.lie for him «r.ick''widening by lateral movement 
as .111 lec'-load presses on tlie i oast 

Wegener’s stion^ tase .ig.mist gener.d nici\emen(s 
ot .subsidence and e\.itelion lies ol cotiise in his 
dis(ovei\ (pp ip-21) til. It the gre.il majonlv of occ'an- 
deptlis lies iie.ir 4700 m below, and ol land-heiglils near 
100 III .d'ovc“, the le\el of the sea. Attention was 
duelled (cMhis by the re\iewer in fsarURE (vol. loc;, 
p 202) ol the second edition ol Wegener’s work. 'I'lie 
lomeplion ol llot*lion is thus stronglv supported, 
Imt It Is ahe.idv p.iit c*l the doi trine of isostasy. Geo¬ 
logic al diirii uitic s 111 \\ egener’s hypothesis are discussed 
I>\ I’hilip l-.d'.e in his rcwiew of ilie scM'ond edition m 
tlie jy/e lor iVugy-il 1922 Literature 

ai I iiimkili^s on iIk' .subjeit. and we have to consider 
sucii general pcqiers as those of Harold Jeffrey.s “On 
ceiiain geological effesgs ol the cooling of the earth ” 
(I IOC K ScH , Vol. 100. .Sect. A, p 122, 1921), where 
ai count IS taken of the IracWiiing of a primitive crust, 
Tiiid such IcKal studies as those ot 11 . A. llrouwer on 
tlie garland-isles of the Dutch least Indies (Journ. 
Washington Acad. Sei .vol. 12, p 172, 1922). Jlrouwer 
regards tlie garlands as the < rests of growing antielines, 
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based on crumpling masses that liave a considerable 
lateral as well vertical movement. Meanwhile, 
Wegener, flinging down his gage, certainly calls on us 
to justify such faiths as 4ve at present liold llis 
principal geographic rearrangements are shown* in a 
series of small maps, in one of which tlio northern 
lands are rearranged so as to explain the lales.t glacial 
epoch. The l^errao-Carboniferous glaciation presents 
difficulties, as was pointed out in a notho ol the 
excellent papers by Du Toit (Natukk, vol. 109, p. 
757); but Wegener, when he has clustered his land- 
masses around the pole, shifts the pole from point to 
point among them, to suit their special idiosyncrasies. 
Nothing daunt.s so bold a ch.irnpion. 'I'he hand of 
the master presses on the sial blocks or on the |)olar 
axis, and all goes well with the hjpothesis. 

lias the author considered, howevet. that no re¬ 
groupings of the furniture of llie earih will aKoiint for 
the simultaneous reduction ol ice-massc'. in all gl.i< 
regions at the present <lay ^ Can, moreover, tlie 
evidence for general uses of temperature in the past 
be so lightly set aside ? Can-' Imt these questlon^ are 
endless ; those who still hope lor simfde exfilanatioiis 
may well turn their eves for light and inspiration, 
with Akhenaten, to the sun 

(iRI-.NVII.LS A |. COLK 

A New Treatise on Chemistry. 

A Coiiip/ckt'iiiive Trcalnc on hior,^iini< and Theoretical 
Cheinntry. Hv Dr ) W. Mcllor Vol t I'p 
xvi f- 1065 V'’n] 2. ]’{■) *111 I- 804 (London 

Longmans. Creen an<l Co. .p' net ca< li 

vol 

ills writing ol a "Comprehensive 'I'k.iUsc on 
Inorganic Clieniistrv " presents a problem 
winch beionu's more* and moie dilln ult with e.u li 
.sLK ( essiv e vear ’I'he sin.ill t('\t-)iooks of a uaituiv 
aeo soon lequiiis# to be exp.iiideil into sene-, ot | 
voluriK's sirIi as wen' issued by W'atls m iSoS. and in 
the Kiiglish IransLilion ol (hnclm. oiwincli n; volunu-.*^ 
were issued between iSj8 and 1^72 In le'ciil veais 
the grovvth ol tin- subje< t h.is Im n so lapid that nearlv 
all the mole reiciil successes iiave been stored hv 
team.s of woikers. sikJi .is who have < oll.ihor.iled 

m the prodialion ol Thorpt's *' DkIioikiiv Applied 
Chemi.slrv " in Lngland, .tnd ol .Moi-san's "Tiaite de 
clurme minerale " m hraiicc, as well .is m the more 
recent (ieiman jiroduitions Kveii so. as Dr Melloi 
reminds us m ins prehuc. Iiju’ seventli edition ol (hmlin, 
begun in 1005. is not vet lonifilcted. wliile three othei* 
unfinished compilalions date luck to 1905. 1900, and 
1874 re.spcctivelv. h'or every reason il is greatly to 
be hoped tliat Dr. Mellor will he able to carry through 
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to completion the seric.s of volumes of which the first 
two have now Ivecn issued « 

In reviewing these two volumes (and perliap.s paying 
more attention to the first than to the .second), it is 
necessary in tlie first pkuo to offer respectful homage 
to the authorjor the vast range of ai.curate information 
which he has gathered together. Almost every item 
of fact appears to h.ne tieen abstracted Irom the 
original sources, and by a svslein which has left very 
little room fiir va'^ial einns It is, moreover, remark¬ 
able to find tiial .111 .uithor, wliose inteiests Iiave 
generallv been thought to ceiitie ^themselves in the 
m.ilheni.itK al and phvsicai aspects of cheniisliy, 
should he m .1 ]jo-.i(ion also to de.d in siu h an alile 
manner with other lojHis, su< h ,is tlie early historv ot 
the sc.ience. wliich occupies a suhst.mti.il poition of 
the fits! volume In these ih.ipters his leleiemes are 
often more numerous and e.irlici lii.ui those which an* 
given III itie more- loimal liisloties. thus, included m 
V ohmic T are a number ol unespec ted relcrcin cs to llie 
historv ol (omlviisiion hcloie jc.m Rev. ol oxygen 
helorj? Pnesllev. .md ol < rv si.dlogiapliv hetore ILiuy, 
wiiilc V oliime 2 < oil tains, cm ]).ige 4J<n an am;i/iiig ijiiota- 
lio^from Roger L.non. fi'om vvlmh it mivlil perhaps 
lie supi^ised tliat melalhi sorimm h.ul .dread) been 
piep.ired in the thiileeiuli eeiiturv' ' If the historic.d 
portion of the voImne^isMiilI reading, the major portion 
ot the blame must be ascribed to tlie infertile ehar.ieter 
of the science during two <4 the three periocL inlcj 
uhn h Us historv n flividcd liv the author, namely, the 
first or mv ihologic al period, .md tiie second or philo¬ 
sophical period, beloic* it (inallv reai bed in the seven¬ 
teenth centurv llie third 4»r sc lenlilie era ( erl.imly 
the 50 jiages which aic devoted to these pteiimin.iry 
si.\n,-s liilU justil\*tlu‘ poll! v which h.is been .idopted 
geneiall) bv teachers, even "I Insloric.il (hcrnislrv, ol 
curtailing willim the narrowest limits the study of 
ev(i\thing j)ri')i to.iboui lOoo \ i) A lingering doulit 
.is to wlielher this eailv period is f]uile .so dull .is it 
.ippivirs iui'. hetwever. bciu r.iiseci m the mind ot tlie 
((‘Viewer bv the sudden .iioiis.il ftl Ins mteiest wlieii, 
on p.igc 107 a seriis ol c|iioi.i(ions arc* given ^rom .1 
♦ r.iiisl.ition ol Lucretius msIcMci of .1 mere secoiid- 
It.ind siiinin.iiy of liis views on illoiiis. 

I'he iii.itci i.ils tem the Lti.ilise li.ive .die.iil^- been 
Used in pait in tin .lutlioi’s ‘ Modem Inorc'amc 
Chemistrv ", conveiselv. the ire.itisc, he,us evidence ^ 
lh.1l H has been based in p.irl at ic.ist. upon an 
expuiision ol the lext-liooK liiis liv pdthesi-^ .it any 
rate serv es to .k c oimt^lor sc^jiu le.itures m the arrange¬ 
ment (tf the treatise wliidi ate .iwkward and peihafx 
undesirable Thus, in a lc\t-in)ok, wipih tlie student 
i.s expected to read I'onsecutivelv from cover to (over, 
and m which tlie assumption is made tliat the reader 
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may be^in with no |)rc\iou‘> kinn\lni;:t' ol tln' Mibjf't, 
it is a (l«vi(c to allcrn.itc tin: ihtorcln.il 

and the i viximicnta! s<'( lions, bill tlii> iiKtliod is 
siin-lv oul of |)la<e in a triatisr uhi'li i-' ''O 
llial It (.in be iisi'd onh as a work ol iflcrenrc In 
su( li a treatise it is im i('I\ .in annox.im e, .md .i soun e 
ot uniU‘< ess.irv troiii>le to tlie n.idii. to I'l'e.ik up the 
text in llll^ ua\ Tims the sV'.ltni.ilu .t((ouitt ol 
o/one\ind !iy<lroL;eti peroxide is sandui'in-d Ixlweti 
unrelated (liaptirs on the kiiieli^ tinoiv and on 
elei troh s^. to the ol)\iuiis dhad\.iiuae' I'olh ol the 
tlieoieteal atai the diMiipItve poitioiis ol (lie book 
In the s.une u.i}. and pii-.ntuabl\ lot tin ^anie reason 
a \ alu.il'h- sei tion <m « In run .d .ill nut \ ha-^ bei n innlul 
in .1 (liapler on h\droei n, toei tin i with a set tioii on 
iii.iss .Ktioii, while sciitoiis on i.ilalvMs on < on¬ 
set nine re.utioii'. and iMii on neulralnalion. aie 
hidden ,iwa_\ in a < h.iplei on o\\ ‘:en In i at h ol»l in ^e 
( ases the index .done ,14110-. tin I liie to when' (he 
author ii.is lontealid hi. lud'lui (rea'iires It n 
perli.ips men more biuildiiin'; lo dis(o\er .1 Ion- 
disiinviiin ol the indue'. o| leti.ution ol lii[ind'. and 
\a|)onis in .1 <h.ipter on itxsi.ds and i rvst.dli'.ition 
In .all (Im-sc (.lse^ ulireiui to the ihioretual smUoii', 

Is reiideied iinne* essarib dtlln nil b\ the ua\ \\hi< h 
eert.iin iiorlions h.i\e luen dtl.uhul and redepo-.ilul 
in llie s\ steiiialie ( h.ipti rs ol (tii’book 

A siinil.ir (onfii . m bdueen the im.tlio(l-, whu h are 
suitable tor .111 eliinent.in {•xt-book .ind tliose v\hi. h 
are re(iiiire(I in a woik ol rekunie is .li-.o |o be lomul j 
in sonic ol (lie lij^urcs. i'br Vxaniple, tt uoiii<] h.ue 
l>een luiu h more s.ilisl.i( toiv d l.u simile leprodiii lion, 
had been -i\en (d the a|)pa^ittis used b\ l„i\oisi(i lor 
tlie (let oniposition ol ste.iiu li\ non .ind l)\ I >11111.is 
tor delernunina the (oinposilion ol'*\\aUr instead ol 
the simplilied .ind modelnised \ iisioiis <i| (In. di.dianis 
wlinh aie oi\cn on p.u;'s 130 .md ol \olumi' 1 , 
these (.in be ol no possible \.dne i \i ept to .1 student 
in the liist st.iees ol h|s <hiinii.il edin.itioii, when 
snnpli(i(\ r.ilher than dit.iihsl .1. (iii.ux is puh.ips 
ne(<.ssa^\ 'I'lie (i-ifus aie. houi\ei. not .1 stione. 
leature ol lh(‘ire.ilise . thus, m \ olimn 1 .1 lieuii h.is 
been oniitte*! on p.iye dij. while on :ij a liloi !.• 

has iiein pimtixl up-.i.Ie down On [)a-i (loj .1 b|i/(k 
ol b elj^nd sp.n with stru il\ na l.iiiyid.ir Ln es is made j 
to show '-'r- double u; . ition ol .1 bl.u k "pot on 1 J 
-.Uip ol wlate papei wilhinil pnidm inx an\ uli.ittioii ' 
at all ul the paper w hu li < .lines the .pot , the 1 i«eonal 
.i\es on p.i-e»tn.S also -ne the l^lpIes^Ion ol Uma 
reclan^’ular, and the ilioml^ohedron ol litland spar (H1 
pa}4e does not .ippe.ir to h.i\ e bien dr.iwn .u (^ndini; 
to any rceoj>nj».ible (TVsullo-iaplue s( henu' TIu' 
dia!4r.un- of spei.tra would also h.ive been of -renter 
^alue jl they had lieen plotted on a scale of w.ive- 
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kn^tlis m.teail nf on what a|)|jeurs to l)c the arhitrary 
st'ale of an in.strument. '■ 

At the head of ea' h icc'lion a quofatinn i. "hen, and 
man. tlu ni are |)artii<darU apt and .interesting ; 
It I. ti |iil. that iinly the name of the author is given 
aiid tliat tlie stem nl relereni es does nut enahlc tiiese 
j ,|nuiations III he trail'd lo tlieir .ourie This iliHienlty 
arises . dsn m oilier i.iscs. on [la-/-' S3, where half-a- 
do/i'ii stiikiiiti ex.imples ot tlie influeiiec ol impurities 
on th(‘ ptoprilu's of inet.ds .ite -uaai with the n.inie 
ol il)e .luthor but no refereiue lo the pl.ue where the 
(|uol.itions may be tound Tlie antlior lias adopted 
an meenioiis s\stein ol niimlierm- sep.ir.itel> tlie 
iLlitciues lo i.,nh sti tion ot peril.ij)s lialt-a-do/en 
p.iei'^. so that no extensue re-niimbenni; is re<|uired 
wlan .iddiliotial releieiiees are nisei led, and eai'h 
seilioii wilh Its relereiKts is (omj)lete m ilsell , but 
(.\in tills extelKtA s\steiii has oi i asion.dl>' faihxl and 
most ol the uiinoi erroi's wlii'li h.i\e ln'eii debated in 
I the (ailiei (h.ipliTs h.i\e .iiisi'ii in (oimexioM with the 
mispkudl niimbeiniL; ot the lelereiues It is, how'- 
i‘\ (I, neiess.iiv to enter .1 piotest .i-aiiist the w.i\ in 
w 111! h, espei lalh in the s\ stem.itK poitioii ot the book, 
a store fir mole ol releieiKes .tie iiu luded under .1 
^ln-le number In the < ase ot a sliideiU who ivistiex 
to ( oiisull the whole bil)lio-i.iph\ ot a siibjec t. no ll.irill 
nM\ be done 1)\ tins s\slem. but m the (.ise of .1 
• iiemist whit wishes to look tij) iiun kly the iMdpinal 
some cs Iroin w hu li dal.i lia\ e hei n (j noted, this met hod 
ol h.indiiii.u the hteren<Ls ai^es rise tf) niiudi troiilile- 
soiiie del.u' d’o l.ik( onl\ one ex.unple. on pa-c- S4, 
\oliiine 2. a liaure is ;4i\eii ot an .ippaiatiis by V. Ik 
Workw, and the text ( mlespondin- to this Anure is 
(losi at h.ind .it the loot ol llie payc', but a (.ireful 
inspi'f lion hills to ie\e.il an\ number 01 si;4ii with the 
Inip ol uIikIi the rehieme to tins woik nii-ht he 
loiiiid amony the two p.i-es ol 1 losih prmUal leleremes 
.It iIh' ( ltd ot the sec lioii The iiumlx'is wliK h form .1 
outfit to the u ten lu es .ire til an\ ( a^e not casv b) liiid 
III.(ii xt 'book w liK )i brisilc-. w 111) the sul)S( npl luimbei's 
*ol (hemnal loiniui.u and llie siipeis( 1 i|it nunil>eis ot 
matliemaiu .tl lormiilTi.- .md eijii.tlions , ,uul il i.s 
in (I s-.ai \' 1.0 140 b,i( k to I be top ot p.iyi* S3 and torw.tid 
lo p.i-e in ord( r to liisi ovir the iuimb(.is 30 and 31, 
will) the help ol whifli tfte reteie^Ve to \Vorle\’s work 
is (in.lib fiiKcd .1111011:4 tlfx‘ ele\en relerenees (|iiolefl 
midtr the number 30 II tins s\stem of <|U(jtin- 
Hlereines is to be salisl.u loiv, llie reader sliould at 
le.isl h.ivc (lie .issui.nne tli.it lie will not have to -0 
be>()nd the limits ol a parawaph m order to find the 
tiuinber wliu li will le.id him lo the retcreine 

A l.iiiU whi( Il ajipears for the first lime in volume 2 
IS the intnaJuetion of abbreviations into the mam 
portion ot the text. These abbreviations may l>e m 
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placf when dcnlin;- witli tubular nutter or in urn- 
denied al)',tr;u:t>; hut it is \ er\ irrilaiinn to ilie 
reader to be pulled up in a purely narrative seetion ])y 
pliruscft Mu'h as “ the liqui?! is rone in salt-pai^s. ” or 
“the press betueen llie surfa('es is nminal " Alter 
such an eNjienenre the readei leeK an unwonted thrill 
ol jtraHtude to the I’ulilie.itnm ('oiniiultee ot the 
Cheiniral Society*, whirh does not <‘\en allow these 
alibrevutions in*the narrative por1loll^ ol its abstracts. 
TIk“ sav mu ol spa< e whu h is aihawed m this wav O' 
more than lost as the result o) inserting tlie initials ol 
ever}' .iiithor even when the s.une aiithoi is ineiilioned 
lialf-a-<lo/{n tunes in one paragraph 'riie main idi'a 
ol ([iiotinu the initi.ils ot <111 anllior is pntbalilv (onei t. 
even il it appears sonieuhal supciniious 111 the (.ise ol 
plants stu h as Taivoisu r and I'liesilev; tmt to repeal 
the initials (H<'r ami over .lu.nn, when the le\l makes 
it [)erte< til} < liar liiat the same tiiillior is beinu quoted. 
Is a pniibni wlii(.li iin.dit well be sainliu'd. il oiiK m 
order to find spare to iirint in lull the liall-lmished 
wolds whiili disfiuure the se< ond (but not the (irsl) 
volume ol the 'rrealise 

It w ill be '■eeti that the 1 i itK isiiis uiv en above retei' 
main!} lotlu' w.i} in wliieh the < ontenis of llie ri«atis(' 
are piesented, ami nol to the tonlenls tlieinsehe^ 
Thi' reviewer, who s[)enl some wieks ol his vai.tlion 
in nusidiiiu (he (ontenls of the two volumes beloie 
atlenqilinu to uitKise tiiem, would iherelnre like to 
coneliuli' Ins < onnm nts bv apain e\piessin- his ama/< - 
ment that a sinule (heinist should li.ive hroiu;ht 
topethei so immensi' a store o> mlotmalion and have 
eompileil a Treatise wIikIi even I•a1ullsh < liemist will 
desire to hav e on his shelv es as a maslerlv uuide to the 
lileralnre ol Ins st lem e \ list of eirois h Inaiip 
forwarded n- the author 

Physiology of Respiration. 

Respiration. I'y i^)r J S Ifaldane. (Silhmaii Mem 
onal la'i lines) J’p. \viiH -.|:7 (Neuh.tven 
Vale I’lnversity Press , ],omlon *()\tord I'mveisiiv* 
Press. I(;22 ) uSv. net • 

R ] S lfAl.l>ANi''.’S book IS nommaltv a leporl 
ol Ills Silhmaii iecluie-' deliv t red at New haven , 
in re.ilil} it is an .n*oniU ol lih lile’s woik in phvsio- 
lopv. Xo one wlio turns over itu' papa's lan be bnl ; 
impressed uilli the enoinions advame wiin li has been 1 
made m the physiolop} ol respiration within the last | 
thirty vears. and (he depiee to wlm.h tliat advame has 
been due to Dr lliddaneWork and to the stimulating 
influence wlm h he has wielded over the minds ol others. 

To those who teach plusiolopy, the contents of the 
book are lor tiie most part familiar pround. To suclq 
the book at its lowest will form a convenient epitome | 
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of Dr. flaldane's works within the limits al a single 
cover, Inil ni.ui} will ih'lipht in readmif it hecaiisc in it 
they will find a moie jicih-ci pictuie of the pt'iiins ol 
the author than is ohtainalile Iroin the jiiTUsal ol hi.s 
vvcirks 111 a I^■s^ ((iiisai til i \ r Id m 

One ol (!*' lutvicsimu points wlmdi will piobaMv 
•'trike the leader IS tin-(Ainu touhuh Dr llaldaiu's 
disioveries m (lie realm ol pure s, have l^rii the 

resuh ot problems uliuh have nmlronted him in tlio 
prov/m.e ot indiislnal 01 aj^plud plivMoIop} 

Of indiist rial phv s|oIo;a now so r( (ounised a biani )i 
ol the siibjet l m Aim 1 k a Di. I laKlane m.iv almost he 
s.ud to have bein (he tonnder m ihis (ouiilr}- More 
than ihii (V \ eais .ipo the antlioi was mm h 1 om eineil 
to ariive at some (Apitiiulion ol (he kut (hat 111,111 
Could toKiMle a fomeiilialion ol (\irbon mono.\i()e m 
mines w Im li. .n < ftnliiip lo \\ lial miulit !)<• expei ted on 
tin oret leal pi on lids '-hoiiid [)io\ e (aiaj '’I'Jie ilidu iiliy 

so r.iis( d led (u .1 ( oinplcle in \ < s( iLMt ion o) (he qii.un ita- 

live lelatidis ol llje blood to owuin .iml cailnm mon- 
<0 i<ii' ifspei IIV el} , ami nil mull h to ins ai (( ptam'e of 
the theoiv ol pnimonaiv M'.pjt.ilioii put forward by 
Polir, naimlv. that the pnlnionaiv epithelium was 
(-tpable of s('( I'l'tnip ow-iti « hap. v.) It is not 
oil! ob)f( ( to (hs( I As hei ( tin < oi m 1 ness or olln rw ise 
ol tlle^e and olliei ^Api'imlv 1 ol 1 1 1 o\I'l o.i I points in 
the book. Oiir lomein is lo poini out that Dr Hal- 
(lam‘’s lelusal lo le.iv e an unpni lain point m (he pliv sio- 
iouv ol mines iinexplaiiuTi h.is Kfl to a ere.it volume 
ot work bol h b\ himsc^ ami by olheis whnh. lakui 
topelher, has piun a quite iiniisiial mqjiibe to phvsio- 
' lopn al U'-ean h 

|•’lnln (hapters \i . \ii .•ami \mi it iiiav be pleamil 
llut in the 'nineliys ol I.ai M-mni\ and the <arlv p.irl 
ol the priseiu one. Ilaldaiu u.a mm h ounpicd with 
iJie .inaivsis of miin .nr, ol ilii air m innnels. m ''hips, 
.iml 111 (.iissons 'lo the ellu Is of siiddi-ii 1 ompiis'.ioii 
. 111(1 (tei oinpussioii iiU}' probablv be I no (d his interest 
III the etf((ls ol .ilieri'd b.uomettn, jna'.siire iqioii tiie 
human li.nne. 'Pin pre^i nl \ olun^e l.u ililates (Jw la^le 
ol the stmliiu who would a^'in.imi hinisill witli tlnse 
jirobldiA, l<ii hitlniio mm h oi us .lullior's w^irk on 
Ilnin ii.is bun liid aw.iv in l>hie^book'., inininp leporls, 
li-i him al joinii.ils, ami the like, •^i lhai it was dil'Cii nil 
lor itie oidin.iiv re.ftier oi phv ^lolople,ll litemtiife even 
to l)e« oiiie appr.iised ol its ( xisinn e In 1 his < onnexioii 
It is mm h to be u pi cited 1 li.il the book kn ks an inde.x. ■ 
II, as ni.u (ontideiu)} be 1 xpis ted. (In'jmsen! dlition 
IS lilloued at no pual dale Ip aiiolhei, we h^pe tiuU 
tins omission will be n%de pifod. 'i’he book must surelv 

t 

l>e lo a preai extent .1 work ol relerem'e, and a liook 
ol R'fcreiue vvilhont an ind^x loses niTieh ot its use- 
fulnes.s. 

I’lie reader cannot scan the pages without oiiserving 
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the larKf niiinher ol persons who hast hecn priMleyid 
to eollahorateVilh Ur. Haldane. To that company 
Ihc’ l.ook Uill mean sometliin- more than a inere re 

.lul.ilion o( his work or a history of tlie ckwelopmcn 

and philosophic position, ora commentary on the ac tion 
and real Hon of alistraet si leiii e on 1nclustl1.1l researc li ; 
,t will mean sonielhine a httli’ sa.rcd, hill somethin,!; 
Whi.lu.ne of tlR'in, .it ,.ll cicnts, finds some dilhculty 
in puttin.i; into words Jo'i-.i'ii I.akc uoi r. 


Our Bookshelf. 

.Ill hthmliuliiiM I" Snliiiiinliiry /'chiyo.i/'/cr. M h* 
ihr,i,il irlrnmc /« /-'I'O’ /W.i/u/ <"«> 'I"'’’’ 

i'liluhlllMl hv I’flfiianil'Iili U1//11.1/' I’.' llelin I. 

\lihiiT I’p 125 (London ' 1 '. Miirhi and to. 

lf)22 ) Si (id nit 

'I'lils .itir.utue htlle hool, de.iK m.iiiih witli loose 
(lelril.d ch-posits and llieii loiiil.ition l.> pelioei.iplin 
inelhods -I'he hist ili.ipter ones .111 a.e.iiiiit ol 

8ani|>lini^. tic.itnu-nt, .ind nn-tlu'il'i nl (Aanmicilmn m 
abniit a do/cn nt'\l lii.iptu (><> J'aui'’) 

di-.ds uitli dflrit.d minrr.d-s and liliislratid l'\ 
nuiiKTitiis i)iati-> tin -ali.iiK-s and .i[)|naiaiu l■^ 

<1! louse ^erains .tnd lt\^laK I-oIIowihl: tins an two 
< liaplt rs in \vlii< li a i oiiiam ons < (tort I'' madi.- lo --how 
tiu- \a!ue ol ihe evidciue jno\ideil l'\ deliit.d jimu laK 
as .1 niians ol sti.ili^rapliii .d i orri lation. and .i' sin 
aid in ))aLeo<4 o-iapliK cd sltwli*'' u-'elul hil'lio- 
;ira|)hv. a laldi slioumu the di^l^lhutlo^ ol ditiil.d 
inini'ials in Hrili'^li ‘-tiata. and an indi \ aie iin liidul 
It l^ not iM''\ to sliaie Mr Milnei’s .oiitidfUK in 
the inliu-mes lie di.i\\‘' Iroin tin.' Miduae |)ro\idid 
])\ the ininer.d i oinjto-iti'li o| scdiinenls Sia li 
evidenii- is rather nn-sede a'. .1 l'a^l' o) ^tlall^taphi( al 
lorrelation, owin” to llie iaiit\ and Imal Munilnaine 
ol inslain e'' in whi' ii d< 11 il.fl niiiieiaK an di 11\ ed troni 
what he (.dU “ lioiuoei neoii-s di^ti i 1 hiIi\ i |)io\ini(^ 
The dillnulh ot ::llUlah^l^e ■'aliK^on the eeni'is ol 
detritus is illusliated \er\ loru tulle l)\’ \!r Mihai ^ 
st.ileineiU th.il .1 u.iniel staniolite-k\anH( Miile 
deri\ at ion fioiu a definite tin 1 nio-nalanioi phi' |iio\ im i. 
uliih' a s|)liene-ap.itite-ziii ('ll .o.-si nihlaiii i-. iiidu.ili\i 
ot at id Ol inti I nu'iliate rot K i \ pi > a-^ ■'ouo 1 -s ot 'iippK . 
w llele.^^ <in dinemle aiiala'si -1 utih -I'lotikile ,1 ssm 1,11 mil 
points deri\atmn ii'ini h.i sii oi ulliaha'.K loik t\p<' 
'riiex' ari' to sa\ (he least hn:i'l\ nm; 1 o\ i t--ia] ■ tali 
nienl-^ hut tiiTw lend to niaki tie si'lijtit intio (me 
and to stinudale tori her woi k , loi as Mr Miliu 1 \iit 
properh itnuoks, ihf ani' ol s.u,iiii s|,(]|||(| lx not 
merely to (oll.tl I.m (s. hut to e\plam iImiii and t<- 
put th' “ is(i\l(ei the soIiltloiT ot lapel 1 prohleros 
'I'he dillh (ill \ III (Ills pal 1 1' I da I ( a-e is (hat the la( Is 
a\ail.thl'' are is u-t s(,(iii\ and \ei\ loful in Tin ir 
si-^nineatice Mm li patunl hut <oll(iiin- leiimins to 
he doiK^ hi'loiT It I an he asi ei tamed w I u-t her an' 41 m n 
s)stern or sene' has definite 1 h,ii;u teiistii s .is reuanls 
the n.itiire and mimral < oinpitsiiion ol its ijetritiis. 
and what those ehar.u lerista ' .ire Not until this work 
has heeii done tnll it he s^te to asseit that the e^ idem i I 
pnnided i>> detul.d mmer.ds is tiseftd in anv Mih- 
st.inlial vvav as a basis ol stratii^iaplm al lorrelation. 


Universal Problems. By II. Jamyn Brooks. Pp. 123, 
(lirsiintree, Essex ; The Author, Tlie Limes, Shalforc], 
1922.) 

Kevif.w' hy quotation is no* usually desiraUe, Init with 
hooks of the class to whicli Mr. Brooks’s belonjcs it is 
the only possible metliod. It will suffice to cpiote at 
r.inclom’ three of the eight “ hypotheses on whic h the 
theories disc ussed in the work are founded.” 

“ 1 Kierv element, whether it bex-heniiral, pliysnal 
orment.il. i.s distrihiited in unbroken unity thrmighcmt 
iinnersiil space,” 

“ 5. TIte mode of progression of tile physic al Ion 
Ihtough matter and space is by rommiinieatecl ,1,1,1 
liiislion. as IS ilhistrateci hy the ignition of a tram ... 
gunpowder ” 

"7 iint'igv Is the force wliieh becomes m.mil, ,i 
tlmuigli expansion and eontraction.” 

.\t hist we aie inclmecl to he amused, hut re.ilh 
Mich liouks are tr.i.gic, not comic, h'cir .Mr. Ilniol. 
Inks iicilhei intelligence nor cnthnsiasm He Ii.m 
uMcl c 111.1 iiioush , and he has actnallv prmtecpiith In. 
own h.mcls the little l.ook m which his news ai. 
|,icsinli'cl II onlv lli.it intelligence and cnihusiasi,, 
laid hien ciiiiiluned with the desiie and tlie lap.i. it\ 
sluili scienir Miiocisli ' If emit he laid gnen to ,1 
law elcuieiil.iii text-hooks and a slic.il course ol 
I,ih,II.lion work the lime and apphiatniii he h.is gucsi 
to .111 i. Iiip.edl.i 111 tides and “popular'' lic-.nises ' 
ImciiI with siidi results as this, we ,ire forced lo .nl. 
(iin'( l\c' wIk-iIut till.' “ popul.insiition " ol stunre h, 
all or ni.tinh .Liain Ifub I’rol Kddinplon. lor i-'\.unj)lt 
hi' hook istjiiotcd moH‘ Irctirn'iitlr tli.in an\ othri 
dona uood lo st uuk i.‘ hv aiousim; ihi' intcrist ol uii- 
iraimd rcadiis or harm h\ cmoiir.ij'ini; llic dcIu'Mn 
dial llic\ (an icalK undcrNtaiid ^ N K C 

Mfi/uii/ual hslu!}^ .J Ttuati^e in Tico ]'o}niiif\ l’.\ 

R (; llatvm and J II {IInci iIv-I'm Ini 

'rciliiiK.d Series) Vol I 'I'csliuii oj MdlenaU <>1 

('oiulimlton dp MU 1413 (London (ha[mt.ni 

and Mali. Ltd , ie):2 ) 21s ncl 

Tin (onliiil' ol till’' \o 1 ii’:h' dial with tin. tC'tiiiL’ ( i 
matcn.iU (d loii'lrmtion. the IcsIiiil; ol .ipp.a.iliis. 
niai lam,' .aid slim turcs will he im Indi d in the 'C find 
\iilinm '1 hf .uUhors h.ue luid exleti'ixe e\petiiii(( 
m tiu Nalifdial R]i\si<.d Lahoratii^}, .ind this is n- 

I (It c ti (i m*tli( It hook A larL’e nundier ol en;,;ni( 11' in 

,tl.is loaiUi' are now alui' lo the importame o| loa 
imii.ilK i('line ih^ nialerials die\ enipIo\ and to'in k 
tht \olaim wdihi wfl< nine on ai t oiml o! the inloi m.i 
lion i( lo^ii.MM' na.irdim; modem methods ol Ustme 
'fht slmiini ivill jLo (ind the liook usihiL sim e iu( 

' (oiliei l.il>oi.itoi_\ ( oiit.iyis .di the appaialus desi I il)ed 
ami It Ntjiooks on m.itiuals ii'<i.ill\ h.ue onl\ In n I 
■ iticii' on till' apparalm?''mpIo\ed m testing The 
ait.il'T pati o) the \olunie is dtwoted to tiie testme 
ol JiKt.il-i, hesiiiis the ordm<i't\ simple loinmeiii.d 
tests, we fiTtd I liaplers on the repetition of stress, 
(omimud stiissis. haidness teslinj^n inip.ut lestin;i, 
^.ind the ifleds ol teinperalfln' The Ixiok clones with 
(hapleis on the lists ol timher. stone, hriek, lomrele, 
road maten.d.s, Imu's, and eenients. .Suflitient informa¬ 
tion Is puen u-ftardin;^ tlie re.sults of methods of te.st- 
ini^ to enalile the e.xperimenter (ompare liis own 
results with <avera;^e values for trustwoi tIu' matiaiaks. 
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The book represents a large amount of work, not 
merely on accounf of its actual contents but also on 
account of the number of original papers w'hich had to 
be consulted. This is evidenced l)y the copious refer¬ 
ences at thi' end of each cliapter. The Authors are to 
be congrattilated on the surc'css with which they ha\c 
accomplished their task. 

Aftifidal Linihs and Anipulation Stumps : A Practical 
Handbook. By. R. Muirhead I.ittle. Pj). vn + 310 
(London • Tl. K. Lewis and Co., Ltd . u)22 ) i8,s. net. 
No surgeon wh<) may he called upon to amputate 
a limb can afford to disregard tlie problem of filling 
a prosthelic appliance to the resulting stump. Mr. 
Muirhe.id Lillie lias reeoided his condiisKins. based 
on a wide experience in filling arlifiiial limbs, and ins 
lx)ok \m 11 undoublcdlv take its plai'c as a. st.indard 
work of reference on the subject in English surgical 
literature. 

The I hajiter on amputation stumps is of great 
importance , in il the author desciihi's ttic diaradcr- 
istus of^a good stump, the (onditions whidi pres'cnt 
or delav tlie tilting of prostheses, and the Ix'st methods 
of dealing uitli such conditions. The .utual doMiip' 
lions of artificial limbs are mainly those of llic British 
Offidal i’rostheses, i e. a[)pliames supplied liy (lie 
Minis(r\' of Pensions. Arms an' (lassilicd anording 
to the uork re(]uire<l In be done, and .igam ai<-ording 
to the :ini|xit.ition region. Lower ltml>s arc grouped 
corresponding to the site ami t>pe ol .imputation 
'Pile bools is \ ei \' well illust rail'd and is tomiili'le in 
its nlti'iilion (o details outside the .ufii.il fitting of tlie 
limb, (lie pieservation .uid repair ol the artifnial 
leg. and the r<'-educatJon ol the patient The appendix 
contains speciiiiations ol artifi'j.il hiiibs. and duaxtioiis 
for making (erlalmid sodeets and tor fitting the light 
melill leg. 

Industrial A//n;gcn. The PiiiKiples and Methods of 
Sitro^cn T'naltou and the hidw^lriul Apfluatiows of 
Nitrogiit Prodiu/K ni the Miiuufacturc of hxplo^'tocs, 
l''ciiili:crs'J)\rs'.tic B\ P II S Kempton. (Pitm.in's 
Techni-al Punier Senes ) Pp xii-i 104 (London 
Sir I Pitman .uid Sons. Ltd . n>-.i ) <>d net 

Mr Kkmi’TON li.is pro\ ided a \'(-r\ laid but readable 
an ounl of an iinpoitvinl mdusiix whu'h has gioun ii|) 
within the last \eais The deseriptioiis ol the 
proeessC' ate ne<essaril)' \ei\ ske(c)i\, l«il eiioiigli 
mtormation is gi\en to enable one to lonii .1 re.is.in.ibh^ 
ac( urate picture of the pn-sent sftite ol .dlaiis-oiie 
wliK'h, it nia\- he mentioned i* b\ no means to the 
( redit ol tins ( oiinti \’ Se\ etal ininor imu < iii ai les were 
noted The\ieldsol the \'anous au luma'es i^neiwin 
p I 5 are not the real (igiiies ^The ( laude pou (ss is not 
the onie one largely used for tiie ni.inul.u tore of 
nitrogen (p 42). Cop|)er I'tnnate not dilonde. is usnl 
foi (he punhiation ol Indrogcn 111 (lie Haber jiioiess 
(p. 45). ■' Uev \ .^hlne^, 1S71 " should be " ke\. I. 

Milner. 17.SS "(p. t)4) The “ Ostw.dddkirton s\siem ’’ 
ol nnunoma oxidation (p 67) is (juite ad('Hiatd_\ 
described b\ the fiisi ol (Tie two names, .ind the state¬ 
ment that in il "a ratalvst ot sci ret < omposition i-f 
used instead ol filatimiiii,'’ allhougli it appears to ha\e 
been spre.id abr<»ad Inr tlie information of the i redulous, 
fswbolK without (jjundation. 
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The Belinied Ego: Foundations oj the Neiv Study of 
the Psyche. By Dr. \V. Stekel. Authorised Trans¬ 
lation by Rosalie (Jabler. Pp. xiv-f€37. (I/indon : 
Kegan Paul, Trench, Trubner and Co., Lid., 1921.) 
(is. (ni. net. 

Diffkrf.nt aspei ts of life, such as the fight of the 
sexes, psychic opium tlie tear of jov, the unlucky dog, 
to selei t but a lew, are some of the topics of the scries 
of essaxs wbicli «oiistitiile tins book. ILich chapter 
disdisscs special svmptoms wlia h, m jiartiVular casc.s, 
rexea! that the jiersonalil\ has lieen tlirown^'out of 
jierspei tne. and (lie piolfeied solution is (bat lo\’C of 
the sell IS tile fundamental <ause ol the disturbance. 
Love .It fiist .sight Is lov(‘ oi the sell as relict ted in 
another, and even the person t*ho is alu.ixs di.s- 
' [iroportioiiatelv unlut k\ is so. hi't .iiisc lii.s sell-love 
demands th.il he must be uiii<[ue in some one tlirection. 
The .uitlior .ulmits his indebtedness to the work of 
I'U'iitl. and reganis it .1 sli p towaids a newpsycho- 
ther.i[)y. hut helievis that sexu.ilit) has been over- 
em[)h.isised b\ hreiid’s lollowi is I le .urns at showing 
llie ii.irl pl.ixed bv the sdl The ess.ns are in pojHilar 
form and are t ert.iinly inteicstmg and embody much 
sound ad\'i' c 

A TiXthook of (hgaiih ('hcmishy By Pnif J. S. 

( liamherlam Pp xhii l-u^') (London ( 1 . Rout- 
ledge and Sons, Ltd , i<)22 ) r 6 s'. net 

Prof Ciiwihi ri \in's textbook lollows the usual lines. 
Onlv iniportanl t ompoiimls .ire desi ribed. and attention 
Is diieitisl to the gem r.il rel.itionsliips belwi'en groujis 
ol 1 ompounds Tlie st\ le is i le.ir and the matter well 
.inangeil. so that students 1 h ginning the serious stmly 
ol organit ihi'mistiv '•lituild find the hook ot value, 
cspetiaib Jl supplemented li\ lettures. us the author 
iii((nded The [iniiting .uid p.ipi'r are good lAom 
the l.irge number ol ilj^mnl.irv ti'Xtliooks on organic ^ 
( hcmislrv wlm h havc.ipiic.ired ic< enti) one might he led 
to infer tliat some new nietliods ol tca< limg tlie subject 
li.id been evolved 'Ibis ijois not seem to he the lasr. 

(1) hidushial Motor ('oiilio!. D/icrl ('uncut B\ .V T. 
Dover (Ihim.in's'['ei hni'.d i’nmer Senes ) J*}i \i 
I iio (I.ondon Sir \ Pitman and Sons, [ad., 
\(}22 ) 2s ()(L net 

{2) Sh'tlihtug (iitd Suilchgcai Bv H 1 ',. Poole {Pit- 
m.Ill’s Tei litiK .d Bi iinei Senes ) Pj) ix-tiiS. (Lon¬ 
don Sir 1 Pitman .ind Sons, lad . ig22 ) 2s 6 d. 
net 

(D 'I he Testing of Traudmmn v nfid . Mteniatin^ Cut rent 
Maehinci. liv Dr (' 1 *' Smith (i'ltnian's Teih- 

nu .il Pniiier Senes ) Pji \i 1 gi (i.ondon* Sir 1 . 

Bilman and Sons. Ltd . rg22 ) 2.s oc/ net 

• 

(1) .Mr Dovir's oli|ei t m liis hook is to (iis(uss the 
prim iples involved* in llie sfnling .ind s[)ei'd^'ontrol 
ol direct mireni motois The primiplcs .ue .ipplied 
Mil>se(iue!UK to tvjmal control .i[)i).iratus TIu' dia- 
gi.mi'>.ire well drawn .iml the des( riptioiis are < lear. * 
(^) Tlie elementalV consnleralions wlyih havA to be 
t.iken into auoiinl wlien (h'sigmng app.iralii^ tor the 
swil( li-control ol elc(«ri<' cftiuits are well dcs<nl)ed in 
.Mr. Poole's hook It will lorm .1 iisetul introduition 
to more technn.il tre.itisi's. ^ 

(^) Dr Smitirsbook will prove useful to students, and 
to eiigineeis who vv.inl to levise (heir knowledge. 
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Letters to the Editor. 

yi'he h.dtiof 4 i>i‘s not hold htmieif je’ipomiblc for 
opinion.) c.ipri't\rd by fits coircipondi’n/i, Niitht'r 
can he uthicrlake to return, or to correspond with 
the wiilcis of., rejected nuinuwnpis tntindcd joi 
this or any other pait of N'A'it'kh No notuc i\ 
taken o/ atnmymou^ communuaitons J 

Kchinoderm T.arvie and their Bearing on 
^ Classification. 

i\ .'^\niii u| ItiiLMilur jj, I'lJi. I'rnI 1-. W 
M.h 1)1 Ill (onsccuii,iii.c (tl hi 1 \ r.,ii!i< I ^ 

i<'\i(‘\\ (iuNmiki ()l I)('(l•tnl)l■I s, [Mill 111 tn\ 
■'SliitliisMl llu‘ hc\I nl .Mill L.m.il loiiiisol 

!•< liiiicxU iiiiv,/’ li.ts |,iK(ii the o|ijnn I mill\ <il maknii^ 
SMI IK' U 111 . irks \s lil( Tl. .It |i. .I'-l I),!! t i \ , have 'MliK \\ hat 
the (liai.u ter of a peisMiial .ill.u k mi me I’l iml; at 
that lime (III ,1 scuiitilii i\[K(litiMii to llie \|.il.i\ 
.\ii hi|>e],i;'M, it uasnot until I h< mi(l<il<-Ml \ki\ hist 
that I I(..ei\e<l the issiii' ot N*\ll ix'i (Miit.unin;.; th.it 
Lmnimiim ,itmil In sjah* of hi H.illu'i's < liu.ilimis 
(i<-feiue Mil iiu liehalt, I think it (hsnahle Im mihI to 
.\\ltl<l .III .illswei ImI’imI M.li 111 ide's let Ii I I Ills 
i Miikl Hut |)Mssil)l\ he I lone 1 Ik n, liMwes u-, .is mil t Ik re 
(.it llie Kei IsI.ukIs) 1 h.ul im ,l((l>^s \\h.ite\ei to 

Iiteraliiie - not i\<-n to m\ mwh wnrk I had In 

wail until MU' letiini limn tin e\[ieilitimi, .iml IIku- 
foie it is Mills now that I .im in .i |>M-%itKiii to scikI .i 
ie|)l\' tn the slateineills lll.ide 1)\ hiof M.u J‘.l ide .1 
>e.ir ah'o 

I’lof M.nlhide I’lmt ein jih.i t n ,dl\ mIiimI'. to tin 
idea that tin niet.iniMHihMsis m| ha IniiMdemis niiLtiit 
l)<‘ an .dt<'i n.ilion ol tiiiKialinns It |■^ no^ <|iiile 
cle.ir to me w het hei I Ills is .nldu s-.ed to t Ik k \ n w i 1 
rtr to Hie aiillioi, mi jxili.ip'^ t^i lioth ol ns hi 
Ikithei has leplii 1 loi hmisill (m this M|j|(<timi I 
III. IV he allowed Ik i to iep|\ to it Imi in\ p.iit, and 

sli.ill do so siinpK h\ i|M' >( iin; w h.it 1 tinl w i ih- 

On p ii.| ol I'u walk I stale Hi,it in Ofliof/ohii-. 
o pule nil! ■- t Ik' pMsteiM-lalei.d ,n ms tem.iin in < miuk \mii 
allei Hie ^oll1l^ (tplnin.in h.A hei ii diopped, in Hie 
same >\.i\ .IS It mini's in the l.in.i ot /1 

//fO'.’/u In u. npiil, Ikiwimt. it 

iijipe.ils Hl.lt the i.in.l dmnot p( iish .iftu .1 itllle 
while, .is douhtless happeii’ to the (tpliKilInu l.iis.i 
Some speilMKlIs show th.it a lo .r /iiuai hfu/y /i,eo'' 
In )i tU lali from the JioshiM I.iI.'ImI .Mills rii.lt we 
li.ue lure to do not simph wiHi .ihiiMim.d l.n\,e is 
OMileiit fiMin the hill Hiat till' Imie post. n. l.iti i.d 
aims .lie piihitU iioiin.iiU de\elM|)i,d, whnli imild 
not he the i .ise in ,111 .ihnoi m.d Ian ,1 with the nionlli 
lUid iiil(,slin.d Miji.iiis impiikilK diM.loped, <ui<! 
;u (.Oldlllj^lv im.ihh' to feed liltlliei, mii p 1 |S is 
said ‘ 1 low f.ii the jiionss of n^eneMlimi ^mi s 
i.imiot %e .is« el t.link'd hiii m .in\ c.ise I’i \\ 

5 shows Hi.it it m.u <io on so 1,11 .is till IIk 
foimatum oi .1 ik \« nimitii .ind n snpii.i^iis It is 
•dsi) <M(lent liMiii the niimeimis mnlii s< i n m Hk • 
111 let lor p.M I id the iK k\ hod\ 1 h.it .i \ lumoiis e'o.\ th 
IS j;om^ 0.1 lii'ie, so Ill'll it would s( 1 m most piMh.dile 
III,It tlTt' ptoiess m.u 'onninie IheishMil wliih. until 
the new ui.^siue oi;.jatis .iie ahU’ to .issmiK nmni.d 
hiiution -'nd then Ihete seems to lx no n.iscai to 
ionhl lli.tt .1 iHw lomplete .tnd ulinn.ili'K' nuta 
niorphi'stii!; 1,11 \a nia\ lietheieMill liniswi ^onld 
iieie ii.t\ e ,1 htte ciue < / uh to cent ' / - , oHk rwise ImI^IK 
iniaiowit III h'l Imiodei ins " Im.iik, on )* 1 p^ I 

i.ne s.iid " Ol ionise. l*.lo n.*l iman to in.mit.Mii 
.hat d( tmiti. jnoof ol this .istomslnii,^ lei^eiiel.iiion 
ias hi ell ;iu III I hit the a\, I da I lie niateii.d i e; i.miiK 
iiduat tli.il il'does t.d\i*pla<e 'Ihe jiiohiim most 
ir^i'iitly mvilcs i losei nu« siij.)ation ” 

I tliiiik ]l ele.ir front these ipiolalioiis that I do not 
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I iharai tense the metamorphosis ot Kdnnoiiernis as an 
I aUernalioii of gineiations On the oilier hand, if 
I the re^e^eratlnK lar\a f^oes on to' metamorphose a 
seiOlid time, even Prol. M.ieBnde eertainh will have 
Im icf’aid as a (ot coiuse quite exieptional) case 
mI iiK'tnj'enisis m iuhino<^inis 'I'lie eoiTcitness ol 
iiu ohsen.itions is not to be doubterl tlie rej'cnerat- 
in^' l.ir\.e .ire .it the disj)os.il of anv one who m.iy wash 
to imiiUm! mv liumis , .ind nu <oiu liisuins, winch 
.ne p' I h i Hy lof^iial, I cannot agree to be amlacious 

'Im iiu statement lluil siiue the Ijiii.t-ol the mote 
pnimtue \sleroKls (the I‘li.inero/Mm.i) ate <le\oiii of 
,1 I h.K liiokn la sl.ige, llie suc king dij)K lonnd m the 
l.it\a' mI Sj'iiitilMs.i and i'oii ipiilat.i must he a later 
.KipiiMil spis lalised sliiicliire, .ind aicotdmglv Hie 
IimiiimImlii geiKiallv siqtposeil to exist liitwien the 
siK king disk ol Hie Bnu liiolana .tnd tile l-'elmato/oan 
shdk Milk .ipp.iienl, .Mid the great jiait it h.is jikivcd 
III plulogeiietu spot iiialiMiis iiniiisltlieil, Ihof 
M.nlhidt' niMsi imiphaluall\ objeOs " >,m more 
i.isli si.iieineiil could b' m.nle nor one mon- do\oid 
ol joiiiukdion Modem \steioids aie duidi'd into 
(uc gtoiips, \i/ I'ouipiilat.i, N'aivala, \ el.ila, Paxil- 
Ims.i, .Mid Spimilosa Nolliing wli.ite\ei is known of 
IIm development Af .Miy \.il\.ite ol v'cl.ilc loim, but 
tho lixed st.ig., IS loiiiui not mik m Hie de\( 5 iopment 
of iIk I on ipnl.it.i (wlmh hi .Moilenseii arluti'.uily 
leg,lids ,is Hie most sjx-i laliscd loiins) but .ilso 111 the 
development ol Hie Spinnlos,i (winch all .idniit to be 
the most piinnlive giauiii) In tlu' P.i.xillos.i, vvlm li 
im hide the Miilisli geiier.i \stiope< ten .md l.nidi.t. 
and whitli. innohfte ilnlii, l)i Mmtenseii .ippears 
lo li'g.nd as pinmlive lorins, Hie lixcd si.ige is 
oinilled 

1 sh.dl le.ive the sliong (“xpressioiis to l‘iof 
M.u kiide .Mid mk'v (ominciU n]imi Ins statement that. 

' .ill .ulmit " Hie Spimilosa to be the most piiinitive 
group of \st( imds 

I’lol M.nllinie will piob.ibk .igiee tli.il .mioiig 
n.itni.ilisis now living the following ,iie the lirst 
.iiillioulK s on Asieimds \\ k I'lsliir. 11 L tl.iik, 
K Koehler, Old I. hodeiluii I have wrilleii l« .ill 
ol lliem, ,1 sking t tu m lo t tdl me (11 w Ik Hiei t liev h.iv e 
ivii slateil .m linn ofaiiton tli.il tin- >piiiulos.i .ire 
Hk most jiminHvc Astetoids |1 did not lenieiiilier 
evi'i li.iving nut willi siK li sl.itements 111 their 
piiblu .iHoiis, but I miglil. ol loiiisu, li.ivi' been mis¬ 
taken) , ii| to inimni me wlmh gioiip ol st.11 fishes 
Hiev leg.nd ,is ilir most piiniiluc ,\!1 aiisweri'd lli.it 
Hkv h.id IK Vi I st.iicd the Spiniilos.i to be the most 
inmnlivi' \si(ioids Prof \\ |\ hishei wiites "I 

llniik (li.ii Hk tv[m.d I’li.ineio/oni.t siu li as Iiu* 
\s)io)K , iiind.i. ()don(,ist( iid.e, etc. .ire decidcdlv 
inon pinmtivi' Hian the Spmiilos.\,,me.ii'iiig bv that 
the \sl<tiMd.e, •'( hin.isli 1 idag .itul Solasterid.f. to 
mrntion ihue ol tho l.imilus” hi M 1 . (').iik 

tviiles th.il lie .igii'i's ])er;i.ctk witli me “ in consider¬ 
ing Hie \st( lopi, tinK»e as rsscnti.illv ]'ninitU'*, ,nid 
till Spnmiosa spni.ihsid ' I’rol Koelili 1 wiilus 

J| Clou, 1,01111111' V oils, <)iie les lv pcs les jiliis [ii iniltlN 
doivint etre then lies dans les tomies voisiiies di s 
.\sliope< liniili es, lelles qiic le grnie lludsonaslei et 
d'.nili es genu tigs .im k ns ” | ’fol I >odei lem w 1 iti s 

111.' he ilg.iids the taifik \s(ennid.e .is ' du* 
iiispi miglK Ir te .dler Srestern - h.imilu n ” \mong 
n'liiil .III 1 hoi It K's on Astetoids, ftoderh m llnis is the 
oiik one w ho holds ,1 SI Ml 11,11 \ ii w ,is to the 1 l.issilu .1- 
lloti ol \sti,io)i|s as I'lol Mai Ihide , but .is lie li.u 
iK.vii sl.ilid this opinion in aiu of his piiiilu atioiis, 
IK illu I hrol M.iclhide noi* 1 loidil juissiblv know 
,tnv 1 lung III' leol 

I rn.iv fiullui iiienlioii Hi,it both Sl.iden and 
kndwig, who, Pioi Ma< Ifride will prob.ibiv agu'c, 
must ,i!so loiuit as aiUhonlies on asteroid i l.issilic.i- 
lion, likewise legard the I’haniio/onia, not the 
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Spinulosa, the itiorc primitive' This opinion is <ilso 
adoptefl by llam^nn in “ J>ronn ” and l)v (jicgorv 
in Kay T^anlicster’s “ Treatise on Zooloj^y.” Prof 
MacBruIe alone, and, timong late specinhsls m Aster¬ 
oids, Penier, June expressed the vmw thal the 
Spinulosa are tlie mon* pnniilivo of Asteioidj is 
Prof Mai-Bride then not perhaps .ittacliing soinevehat 
too imich vahio to his oun opinion wlien Ik* state's 
that ■' all .idinit ” tlte Spinulosa to l)e the most 
primitive kioii|> of Asteroids- -with mv'sell nloiu' as 
an absiiid e\( e|jiMii '' 

The (pieslion w liu h group of Asu-roids is (he most 
primitive may •not yet he deliniiel\ st.Kcd If, 
liowever,—as nfiulv <ill admit—the Astiopei tinid 
forms aie the most puiiulive. tiu' coiK.liisioii is in¬ 
evitably th.it (he Jhacliiolana, oi.eiiriiiig—so fat as 
evadeiiee goe's —only in the nioic spctualised gioups, 
the Spinulosa :iti(l h'oK ipiilala, is a spcualised larval 
foi m and its suLking <lisk a spi-t laiised, Jatet ae<[nned 
slriicluie Then tins siit king disk is not homologous 
with the cniKud stalk, .ind its use in pliv logenetu 
spi‘( Illations IS unjustitied 

'Co ITob MacBride's suggt'stion that iny views 
vvoiiM have some inui<‘ v.ilue if I “ h.ut wrirked out 
with tlK^roiighne'ss the complete life-lustory of .in\ 
Jw liinoderm,” and to lus protest against “ tile idea 
that those interestc<l in l-w'hnio<lei ms agn'e willi the 
over-estiin.ite of tlic inipoilance of trilling jiecnltai- 
ities in tin- strueliire ol pedicetlana' 111 wlinli Ih 
Mortenscn indulges " Dr ll.illiei li.is alieadv kiiidlv' 
leplied In Older not l<) make this belated rej)l\ loo 
lengthy I shall (hen not t.akc up tliese ch.dleiiges at 
present. 'i'll MoKiiNsiN 

Zoologu al Miisi'iim, Copenliagen 
Novonilver 21 


Rotary Polarisation of Light. 

In llie seioinl e<li(ion o] Di Tiiltoii’s niomimental 
vvoik on ■' Cl \’stallogra|ihy ainl i'l.ulieal (rvslal 
l\lea*nrcmeiii,” a (|Ueslioii of suiiu' iiiluest to 
eryslallographcis and phy'-uisls is laiseil in an .inite 
form by a lootmale at llw t>o(tuin of jvage loS.?, 
wIikIi re.ids , -- 

“ Coiisidcr.ihle c'oilliision has been iiiIkmIik ed into 
the siil)|ect ol optical lot.ilion 1 )\ the tact tliat 
chcinisls. lit iIk'II use ot the polaiimetei Itii the 
(Ic'termiiialion ot the rotation ol the* f*lane of pol.uisa- 
lion i»y optic.illv .ntive snbsiances (c hiellv Iniuicls 
or stilicis 111 solution, l)ul ctc< asionally tlie sohds 
tlienis<']\es), li.ave adoplc-d .1 dilten'iil coiuentioii, 
as leg.irds the* sign ol (lie rotation, to that l•mplo\c'cl 
by ])hvsic ids and^irvstallograjiheis, wlio rc tc-r to lin 
actual oc' nil cm c' in the 11 \ st.d list It I'Of iiisl,iiii c‘, 
the nglit-h.mdfcl (|u.iii/ ol the n \ stallogia]>hei 
actually rot.ites tile pl.inc' ol pijarisaticui of liglil* 
in IIm' o[>posite diiection to ^he so-callei| devtto- 
e.imphoi of the chemist the lallc-r ngaids a 
rotation ns nglil-liaiidcd cu dexlio wlien.it appeals 
clockwise to the oliserver lootang through the eve- 
piec <' of tlic' polaiinietil ynl the < r\st.illogiaphei 
regards Imnselt .is t*a\c'Umg witli the i'e.uii ot hglu, 
that is, as looking along tl«e diiec lion ol jl^opagalion 
of the light it llu' movement of (he- light m the' 
crystal is like that cd^a iigdit-haiicled sciew , c loekw isi'. 
Die crvstal is right ti.inded 01 clevtro-gv i.itorv. and 
iJ tlie light moves in leii-h.inded screw laslnon. anli- 
elockvvjsc', lh(' crystal is l.evo-rot.itorv 01 Ic'lt h.indecl 
It IS vciy impoit.int th.it*tliis should be ([uiU- c tc'.ii " 

TlHsc|iiesli<ui as to the precise iim.ining to be att.u lu-cf 
to tlie worcls “ right handed rol.ilion ” li.is bei'ii 
respcjiisible for a certain .unoiiut of imsiindc'tslaiidiiig 
and (onlvisum m tc-xt-books ou mineialogv and 
physus for nearl'^ .1 huiidied >cars, and fiom Dr. 
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Tutton’s footnote iL would .ippear that il is slill 
unsettled 

Now the facts are simple in i 8 ^j, tiie f.imoiis 
pinsieisl Diot re.id a pape-v Ix'foie the Institute of 
h'rance* in which lii' dc-s<iil>ed .1 nimilier ul expen- 
menls that he h.id made iiicon plates ot rook-c i \ slal 
cut petpeilclic ul.il [\ to llie <i\ls ol (1 \ srallls.ltRm. 
Jn c'.ii 1Ving pul (Ills woik I'uot m.idc- the impott.int 
(hsiovciy lh.1l ttico' aie two kinds ol cjiiarl/ -one 
in which the pi.me ol polaiisalioii is lot.itcsl to the 
right, while m tin- olhei the- lotation is to llu' leJl. 
In canvmg out these evpenmeiits lUot use'll ft table 
polariseojx', .m<! .uloptmg as a statid.ud succession 
ot colours lli.tt Ml which (liev asieiid m Newton’s 
scale, ii.inic'lv. III! llnoiigli \ellou aiul gU'c'ii to blue', 
he- loimd (hat .1 lolaiioii ot ih. .tnaUsei from Ic It 
to right, dial IS in .1 clockwise Hiic'ciion, g.ive the 
st.iiiciard Stic cession foi oiie kiml ol cpiart/. while' 
all opposite- loiation g.ivc' it loi the otlu'i llu' 
first lol.ilioii he sfxikc- ot as iiglil-hancled .iiul the 
sc'coiid, ( onsecjiU'MlIv, «is lelt-li.indeil The e.\]n-n- 
menls vveic' siil.seipientlv c ai 1 lecl out upon a eoiisidei- 
.ilile immlccT o[ !ic[mc!s <in>! I he c on\ eiit ion ot clirection 
o[ rol.it ion rc lei I (<1 to w.is applied c onsistenllv 

In i.S-’o, lliiil is, seven vcaisallc-r Ihol’s discoveiy 
of nglil- ami lell-li.nidc d lolalioii of the plane ol 
polai isation, ilc-rscticl ic-ad a paju 1 bc-lore the ( am- 
biicigc' I'lnlosopliii ai Soc i< tv " ill wliic h lie aiiiioiinec'd 
Ills (iisiovery lliat Ihe diicclioii cd rol.itioii of llie 
jd.iiu' of pol.ii isat loll 111 cpiail/ IS indicated by ihc' 
disposition ol c c 1 t.iin c IV slal l.u c s 

I ntoi luiiatc'lv, however, ! b isc liel vv.is not satislied 
w il II I hot's i.onv c lit ion, aiii I he piopost'd to substitute 
for It om- Ml wlm.h Ihe iibscivei w.as supposed to be 
looking* .iloiig the be.im of light m the- direclion 111 
whicti the' light W.IS passing W’hile • Hiot, .'is it 
were, looked .il ,ui•iiAeiii.dly ilhmnii;ilc-d cicMk-face 
tioni the oiilsiiie, Ibischcl pielericd to Icjok at it 
from the- iiisidc' Died s iiglil 
h.nulecl 1 Inis bcc.ime He isc he !'s 
lefl-li.mded lotation I ie!s< hel, 
howevc'l, W.IS c'Ulsistc^t (le 
c .illed the < 1 v stal w Im h gav c a 

I ighl-liandc d lotatioii accoiclmg 
to Ills c oiiv ( n t ion, a 1 igli t - ha 1 id 
c IV slal, .md 111 giv ing till - f< suit •. 

(d 1 hot's e\pei iiiic'ilts on llipilds, 
he c liangc'd the si*ns m cuclet to 
bung them into a> c oiclam c- w ilh 
his ow n ( onv c-ntioii 11 ms ac - 
corcimg to Herschc-i cane sug.n 
111 solution loiat's the jilaue o! 
pol.irisatloii to Ihe ic-tt 

J-'ig 1 is a ic-ju'ocliic lion ol 
the figure giv cn m I lei sc hel s 
oilgm.d pai'cr .md leprodmc-d, 

III llie article' " Light " lU the- 
I'dicv I lopa-di.i ^lellopohtaua 
Ji.SpU lu this aiUclc' If is 
slalc.'d lh.it the' ligiile “ic.pu- 
-■eiits .1 light-haml civsi.d • 

II is nnpoitant to note iie'V' ^ 
that ill piac tic.illv all moiiein 
bools tills ligiiic' illiistialcs a 
Ic'fl-liancl [twin. civsI.d lIu' 
from lleischel s ailem[n to substitute' 
foi til it of Diot was socui .ippaient ^ 

ifi i8|^ a iioidt entitled " l.cctiuc's on Wolrirised 
Light dc'liverc'd bc^c^rc- II*' Ph.n m.iceutic.d Society 
of tirt4.it Ihit.un" appe-au'd I lus admirable little 
bi>ok ot soiiu- liumlied p.igcs was written by Dr 
l’ey.'iia Now Dr I'ercii.^ w.is ovi^entlv alive to 

' Vl' iii'llie' ill 1 1 1 1 1'-i i;t> s, II.IH I s iinilu III lUijiii •• ct iilij'iijiii ■> cle 

1 I'lli'lllcn 1|II1>I.| l.il ill I-e nil 1 ( \iitli.i. I I. I'l' .' 0 { 4 

' ' 'I I IIl^ ( nil I’hll ScH . 1 || |;(i? 2 l) 
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the daiiRiT uf tonfusKin ariMiiR ln>iii the existence 
0/ tontr.vIkUiry lomcntions .such as those ot Biot 
and Herschcl, k'caitse, on pagf >>(>, 

" 'Ihcre arc two Manrtics or kmds oi cvrtnlany 
polarised which have been respcitnelv ths- 

tiiisui.shed by the names of dextrooyiale or right- 
an<l ja,*\<)gyrak' or Icft'/iafNlcd 
■' In 0110 of these the viln\ittons arc (oiiikvI in an 
o])[)f)s)le direction to those in the otlici I'nfoitii- 
nately, however, writi-rs aic not n-'iecd on the <i[){>li< a- 
tion of these teinis , and thus the jiolaii^.ition, lallcil, 
by nf,;lit-fiaiuh d, is leiiiud, 1 )\ ft<iMlul, hit- 

handed. and Vico versa I Im k .i^, hnu< \er, no <hltci- 
once as to the lac ts. Init nieieK’ <is to#lli< ii desi^;iiatioii 
If, on turning' tlie an.dvMii^ ]jiisni or toiinnahne 
Jron It ft to ii^hl, the coloitin iIcm end in Ntwlon’s 
scal(‘, that is, Mictxed c.u h olhc'i 111 tins oidei >-tl. 
oranit^c, {fyf,‘it, l/fii,, nhlijf.', and Ihot 

designates the [lolatis.Hioii as . oi 

/*> whoieas it they (If •,( I iif| III th< stalt 1 )\ tunnny' 

tile anals'sei Jtoni }i‘^hl tn Ujl.the tl'lIIl^ it /<// httiuh'd, 
or , or *\ Sn John Heist hel, on llie fiilier h.unl, 
supposes the obser\ei to itiok in the diiiilioii of the 
ra\’s motion J.et the rc'.idti, he ohstic.s, • take a 
common corkscrou. and holdnif' it ,c//// Hn httui 
h-t him nsie it in the usual ni.iiiiitr, ,is 
it to pc-iietrato a toils Mu- Ik .id will then luin 
the same w.iy with lht“ plane ol )ioi,ii isation ,is .1 r.u' 
HI Its progU'ss the spelt.iloi Ihioiiyh a //''/;/- 

//ai/c/fv/c'l \ stal may be* t om ei\ed |t)dt) II Die tint’,ul 
of tile corkscrew wcuv uwerseti, tir wh.ii is i,-lined a 
h'Jl-liinitlid lliiKid. llitm the iiiotitui t.( tin- tieaii, as 
the inslriinitMit advanceii, wonhl ie|)rc''(■id IImI til 
the pl.ine oi poiai isalitui in a lell liaii.lcti sue, unen 
ol rot k c rvstal ’ $ 

1 shall a<h»j)t I'lofs iiDiii,-IK kiiiiir, ami tit situate 
the ptilai is.ition ii{-hl-liandetl tft tf U hantietl .u toidiinr 
as we ha\< tti tirii iIk- aiial\sin;4 piisiu to Hk' ii.ylit 
or to the It ft tt) tu-; nii the i oh>11 is m llie dt sieiidini- 
ordei ’ 

Uo have in tliese p.iia^-raphs .1 .,„d 

unainl)t<>n(nis sL.ilenient til^lhe two ctuut-nlittns 
niot's is imalK .idtipletl .nul usetl ctinsisleidlv 
thnuif-hout the btiok It will be noted. liowi\ei, 
that i’meiiM speaks of ctdoiits uliit ii su< c< t-d t-at li 
(>tii(T in tile tudt'i, 1 cik oian;*e, \’ellow , t ic , as tiest end¬ 
ing m Xewltui's sc.ilc" 

A settmtl and j-natlv enlaioc'd e»lition ol Pereita’s 
book, t'diteil l>y the Ke\t tend Iratit-n Pout-ll, appeared 
in [S31, alltT the author's death In tins edition 
the ai>ove para^p.iphs lemain snbs|,Hiliail\ the same 
v\(C'))t that tht‘ words •'the tolonis dest cikI hi 
X ewton’s stale, th.lt is, siu.t-ui ea. Ii othti in this 
Older, retl, orange, \ellou, -le, n, I,],,,', nidi,mi .nid 
violet,” in th(‘ lust ftlilioii, .in- lejil.i.cd l.'\- 'tliese , 
words 411 the settiyd tthlltui (see |I 111,. ! 

toltuirs thstnid in the ordei t>l Xewion’s st ale—that 
IS, siitceed e.itii tdlu-i in the oniei of the tt.h.urs tij 
tlieir filates, let konrij; Irom (he tc-nli.d black ,is 
the highest point ” • 

It will be notii.et^'thaL the enumeration of tlit‘ 
colour^ oraiiKC. >elh)w, i.p , has been icrilmc-d 
by the woids ‘•succeed i.ich othei m the older ol 
the colonis (•' ihc-n plates, leckoiimy^ from iIk (cidral 
black .IS the highest point,” so th.it we nnisi -.eek 
f.irthoi foi mlorinalK.ii us li, tlip nl ih,- «,„,is 

" dcsrt'nil 111 Bic (inlfi ,if Xcniiiii’., s, aii- ’’ us uscil m : 
the se(i*n(l edilion. Ami fiiimne („ n.im- 
read — , « 

Ihiis, siippo^e ue Umi Ihe unaijser iif;ld-li,iiid.(l 
that IS, as UC .stiew Jip, the lolours sucieeil eai li 
other, with a#(eilain thickness ol tlu- er.slal m 
this oidei--ifrf, or,mgr, villoh’, grmi, purMc 'uJ 
again, ami so on, in Ihe aseending order of Newton’s 
stale, on the loloiirs ol thin plates, before giien " 
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So that in the second and first editions the word 
” descend " has contradictory and Qpposite meanings 
In the first edition it refers to colours succeeding 
one another in the order, red, yellow, green, and 
blue, whereas in the seconrl edition the word ■' ascend¬ 
ing ” IS used to denote the same order ‘of colours. 

I he result is that while Biot's convention was given 
ilearli' .iml torrectl)' in tile first edition, and used 
tofi-'istunliy, that given as Biot’s convention in the 
set Olid edition is, unfortunately, not Biot’s but 
Hcisdid’s convc'utioii, but both arc used, with the 
lesiilt that tile student gets hopcdessly puzzled. 

In Dr rutlon’s book, in spile the warning in 
the footnote (pioled, the first and also tlie second 
editions have app.ircuitly been written cxinsistcntly 
with tlie l>U)t convention In the Inst edition, for 
e\.iinple, .It pp .Soi-803 and in the second edition at 
pp loSi-io.Sj, It is stated that ” a slight rotation of 
the .in.ih s(‘r from the position for the violet transition 
tint, to the right (clockwise) or Ic'ft (anti-dockwise) 
.nioidiiig as the ii\st.il is right-h.inded or left- 
h.iiidcd, c.iuses the' (oloiii to ciiange to red (first 
oid( I) On the othei hand, a rotation ol IJie analyser 
conii.iiy to the ii^taiv character of the plates causes 
tin- Molet transition tint to diange to bliie^oi green 
(second (jrdci) ” I'his st.itc'inent, it will be seen 
upon considciati<*n, can only Ix' true of tiie right- 
<ind left'll.Hided ciyslals shown liy I'l.gs 31 ( and 345 



Fio S« - l.eft lUnded c'ryjul Fio «8-R,jhl H»nd«d 
‘''Wuirii Cry^t.iofyuiru 

I Ic. ' 


ol the lirst edition (}u*re icproduced ni Big ’) and 
i'l.gs yi-^i 2 ol the sc'iond edilion, upon Biot’s con- 
vcntion I poll Ifeisilid's convention the words 
"ii.ght (clockwise) ■■ .md •' lefi (anil-doc kwise) ” should 
be li.insposed m tlu- alnne (piolution 

.\n\ .dtempt to revici- llcisiliel’s convention 
■slioiild, I think, be lesisled Sin*ple e\j)eumental 
l.tcis shoifid be c,i])al)le of description in ( k-at and 
^unainbignous laiigii.ige, and this, as has been shown, 
IS Pot Iikdv to bc‘ .«( hic ve<i so long ,is two conventions 
m sndi a simple mat^u, ar<‘ toleiated 1 lu' fact that 
I (else hd himself brought his convention into line- with 
< ivst.dlogKipliic nomend.iture by (.dling what ts now 
iim\. isally acic-pled .is a nght-li.ind eryslal, a left- 
liaiid crvsl.il, lias beeiieoverlooked The crystallo- 
giaplnc Loni'eptions ol nglit- and*h'ft-li.indcd c-rystals 
arc- not likd> to be di.iiigc'fl now, so Hut the adciptu^m 
of ihe lleisdu-l convc-ntion by any writer will, or 
should, necc-ssit.iti' the ddinite statement that ac.cord- 
ing to tins convention a right-hand crystal is made 
iij) of left-h.ind (juait/ iMiu. it is true, m his 
” System of Mineralogy ” gues Hersehcl’s convention 
jHit lie cKcepts at the same tune the usual definition 
of right- .iml left-hand crysbils, so lliat a right-hand 
crystal, .iccoidiiig (o him, is left-hand oplieallv It 
should be remembered, however, that the last edition 
of Dana appeared thuty years ago Later writers such 
as Miers, johannsen. Duparc. ancBPearce, and many 
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Others, have not, however, followed Dana—a crystal 
nght-iiand crystjyiographically, is also right-hand 
optically with them. F CinsiiiKF 

Imperial College of Science, 

South Kensington, • 

tuber 27. * ^ 


1 AM much in<lel)tod to I’rof Cheshire for stating 
so < learly tlie histone iiuidencc of the tonfusion 
which has arisen *in legard to the design.ition of the 
two tvjies of optical rotation, as to \\in<h shall he 
called nght-liaffded and which left-handed, <liu' 
largely to the reversal of Ihot’s C(jn\-enlion hv Sir 
John [icrschel, aiul to tlic similar uwersion m tlic 
second edition of Dr IVniia’s liooh Otlur in¬ 
vestigators and expeniiK'nteis have also adoptcsl 
the re\ers,il, for instance, Sir William Spoltiswoode 
at the time he was president of tlie Ko\,d Sotielv, 
for on pp. 47'4H <‘f Ins book, “ Folansation of 
Light,” we rea<l ” A iiglit-handed ray is one in 
W’liicli, to a person looking in the direition in which 
the light 19 moving, the plane of Mliralion appt'ais 
turned vn the same' sense as the li.'iids of a watch ” 
jMoreoves* if mste.id ot using the polarisiope as a 
table mstninient one piojcets the phenomena on the 
screen, the picture lliere displayed is ie\’<-ised icily 
like a lantern slide, wiucli lias to be iineiled m tiu' 
lantern (the two s])ots m fioul at the lop being 
bioughl to the bottom at the liaik), m ordei to get 
an upnglit pictuie on llio si.reeii 'thus, for example, 
in the miea-scctor experiment of the lati- l*rol S F 
riiompsoii (pp 1103-1104 of the scsond edition ot 
my ” Ovstallography and Practical Crest.il Me.isurc- 
ment ”), tlic* black t ross moves on.tfu* s^,leell one 
Sector to the left lor a right-!uind<*d <|uart/ I'lyslal 
and to the right for a ieft-luinded om*, whereas on 
looking througti the.same mstnmu'nt used .is a Iriblt* 
polaiiseojie the moceiiu'nt is to the nglit for a right- 
handed crystal, m accordance witli the Jiiot con¬ 
vention. 

It*IS thus important to know' the e.xact (ondi- 
lions of the experiment whenever (lie (piestiou of 
the (orrcct iliscnmmalion of right- or left haiuled- 
iK'ss m the optical rotation ot crystals is tiemg dealt 
with I’dirther, the s.ifesl (.ouise, iii tin* lasi* of 
(piait/, IS to cut the s<‘rttoii-pl.it<“ to be iisi'd to 
altoi'd tile definite decision fiom a iiyslal wlitcli is 
(de.irly a single iiuliMdnal, and not a twin, showing 
the little 9 and v fates unnnst<ik.ibly, and this 
course was pursued bv me m the pieparalioii of m\ 

■'Crystallograjihv ” .\s most m aci.onlaiue wiih 

current piacticc (ttiat of \on (Uoth ami l^Kk(ls, 
for ovample), aiuf in nglitful deierenct* t(%i>H)l, the 
disto\'erer of tlie two optually acin'e kinds ot (|uarl/. 
Blot's conxt'iUion was u.st't], in Ixhli edltlon^ <jf (tie* 
book, a course which it is satisf^ictorv to learn meets 
witli the ajiproval ot Jhof Cheshire 'I lu. apparent 
opposite, on ]) 1101, lint's 7-.S, is tine to tip-, being a 
projection exjierimt'nl, the obs^ner looking towards 
the scicen along \Mth tin* light rays, the iliit'clion 
here, however, leall^ does flot m.itter, as oiilv the 
colour of the centre of the^held is being i.«f(.'ired to , 
even here, perhaps, it would be better m any hit tire 
edition flhev were not present in the liist edition) 
to omit the words “•ftom the inunt of \iew of the 
observer looking in the saint* duettion .is tile light 
is being prop.agate<l,” tlie text then tonloriniiig 
clearlv witli the Blot •convention On p io8j, 
where a table experimont is being lefened to, ami* 
the (onditions are othervMse similar to those m the 
centre of tlie field m the case just referred to, there 
IS no ambiguity, the Biot convention being clearly 
followetl , 
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It was felt desiiabk* to diiect attention to the 
confusion winch h.is so obviously arisen, and tins 
was dom* lu the footnote to p 1082. *lvmj>hasib was 
attempted to be l.iul on the lact that, after all. the 
phenomen.i are due to the passage of tin* ray through 
the lielical stnuture ul the cr\st.il, now so happilv 
conlirnied bv Sir William Bi.igg's X-rav analysis of 
(|Ucirt/, ami .tli.it tiu* ohseiwei does well to imagine 
liimself lra\'elliiig with tin* ravs Ihiough the si uwv, 
m order to aji|)recia(e the cause of the lolalion of 
the {)lane of |)ol.iii-al!ou 01 \’iluMliy[i of tin* light 
rays 'I'lie jiarluul.u siirw t\pe, right- (Tr left- 
handed, is the s.um*,* liowewr, whether wi* legaril 
tlie screw from (•m* end of it 01 tin* otIu*r, wfietlier 
we look along with or .igamst the light stit'.im , 
otheiwise it wiuiid m.iltei wlm h side uj) the (juait/. 
jil.ite w(*ie airangeil, th.il is, wlmli side weio pla< ed 
tlie nearei to any ji.tilicnlar one of tin* nicols But 
tin' oplie.il ellt'cl, the lot.ilion of the jilane of polaiisa- 
lion or of \ibi.\lion of the light i.i\s, is, ot comsi*. 
what matters ,md wdi.^t is so cleaih’ dilieieiit for 
the two dilteti'nt types ot (|u.ut/ helices, and it was 
mv intention to rel.iin .ind use the Biot ccuiveiition 
for its diiection.d (iiglU- or left-handed) (U'sign.ition 
The footnote m ipu'stion is mil siilluleiitly cxjdicit, 
.ind must be amended m .mv lutiire edition Biof 
Ciiesliire and tin* wiilci .an-, however, <|uitc agreed 
on tile l.icis, .uid that this Biot convention shall be 
the one c'liiploM'd, .iiid 1 .\in gi.ilefnl to I’nif Chi'shirc 
and to tlu' editoi ot Nsiom toi aifonlmg me tin* 
ojipoiIniiity of slatiiig tills \ )•' II 'Jimio.v 


• Spacc-Tlme (ieodeslcs. 

In Ills letlei 111 N^u’ui ol Noveinbci 25. replvung 
to mine wliuh .ipjie.ued m Naiukl of (ictobei 28, 
Brof I’laggio jvjinls out tli.it ihe e<pi.ilioMs <.)t Sp.ice- 
Timc* gcodesii s m.iv be dedmed bv other methods 
than lliosc of tin* c.iUulus of v.iiialions, .uid suggests 
that, in sonic sncli w,u', 1) is [jossibli* to get over 
the ddliculties (o wiiicirl diu-cted attention 

Mv (‘rilicism, howevei, was diri'cted, not merely 
.ig.iiiist the deim.tion ol Space-l'iine geodesics as 
uniiiinniii /ni( v, but .ig.iMist all seeming defmilKtns 
ol them winch stait fiom ide.is of measurement as a 
fundament.d b.isi-, 

1 must, however, m jiassing. w.irn in\ re.iders 
against wh.it .it liist ■'igiil looks like* suggestion, 
llioiigh I have no <loiibt licit it w.is not so intended 
by idof Bi.iggiu, tlitl Spa< e-him- geoilesn s miglU 
be delmed m tenns ot ” /lu esin/u/o/g p/ijiic 

If tlieie were .illy •'tint .malogv with the case of 
geodesics on sin hues in oidiii.uy ihrec'-dimensK.ui.il 
geoinetrv, sncii an "•>'■( itld/!)!!’ pjiDw " wonk^ (apait 
irom a line of inteisei tioiii have to lu* m some 
invsteiious legion ontsule our Sp.ui' Ti*ue continuum 
allogi'tlier Idol Id.iggio. Iiouevei, I lui^e no 
flouht, wishes lo lav stress upon tlie c«|u.itions he 
obi.tills • 

1 w.is of conise .iware that the i'<fu<i/i<>n^ ()f Space- 
Time gi'odesus cftuld be ariivi'd at by vaiious 
.malvtic.d dev H es , Init how minhbcltet oft does this 
leave ifs ^ Consider, foi ex.unple, the simple Sjiace- 
'liMie analysis as given Iiy .Mmkmwski ami see what 
It implies 

In tlie first place, it implies set ^f co-^nlinate 
axes V, v, c, .uul /. vvlmdi aj^e themselves gctwfcvirs 
How ait? tliost* ul.ir gt'odesu s to lie defined ’ 

'They cannot be defined as minmuini lines, for 
they arc not mimnuun lines , and ^vc cannot use 
oui'* co-ordinate s\stcm to deiine them, since wc 
are now contemjilatmg how the co-or<liiiate system 
can be set up 
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III llic s.'cd.kI the co-ordinalc axes <irii 

siip|)(js('(l to Ik- n->ymal to one another How is this 
nxtninltly to 1 # delninl ■' It is to b(' rcnionibored 
that imnihiltiy in Sp.u (-'I iini' theor\ is a wi<lcr 
< Dili i-pt toil thiiii iioriii.dit V in ordinaiv , 

sii'ii- m llir foniHT we li.ue liin-s wlmii are " sd(- 
11‘in.iiil " ioi uiiat I lia\e <,dled "oplKal lines"), 
n .eldilioii to other lailii-i < urioiis leaitireK 
In tin- thud {il.ice, the i o-oidni.ite axes ar<- siijiposed 
if I ina\ so express it), to he <Mi)able ot i^tadiialioii in 
•ipial p.iils llov\ Is tills "tadiiatiDii to l)e tlieoielK - 
dly .iiMved .it,^ind Iioa are we to (oinpaie a neflis, 
..IV .done the axis of i, uilli i4.-nL:llis in soineotlier 
liiei fion •' • 

U thus .ippeais lh.it we an- reasoiiin;^ in a <ii<le 
f We atleniiU t<» Ki\e ail anahla.d delnnlioii of 
sjiai I nn<‘ i,;eO'lesii s on sn> ii a basis 

I lie etlljiiov nil 111 ol i;. . i.di-..<i < o oidin.iles does 
lot free IIS from dilln nlln-s, ioi. d it ,L;els ns out 
)l oiK <hill* nit\'. it bnnys ni aiiot hei in its pla* e 
'I lins, foi e\aiili)l<‘. it III** ' L;iadiM(ioiis " wer*- 
ii.ide a* i*ii'din,‘' to .iibiti.ii\ s* .d< s. the expression 
Ol 111 *- length *»f a Spa* e 1 niie i;it*-r\ a I w oiild * *)ntain 
inn tions tli*' toi in of w lin li would *lepen*l ii{Jon tin' 
irbitrai \' (.li.ii.i* l*-i *il (In- s< al* s (-inp)o\ et! ' 

\M.iin, it ine.isui<-in« nt ol inl*i\aU b*- i<n.|id*il 
Is a linnl.im* ntal i oiu . plioii, w !■ it is om- to in.ik*- of a 
,ise wlieii- 

(I, t.)- i (v, f'. 

II w In*, h {I,, /,) .iinl (i i ,, ■/,) .ir*- 1 In- * o- 

ndiiniles of two Spa*.e-’l nne points 

It must not b* sii[>pos<-d th.it m laismfi lli*-s*- 
•Ipe* tnnis to tla *)rilinai\ iin llioiis of tieatme this 
.iibie* t I am * oina-nn-rl onl\ with d*-s^ii( tu*. 
lURisin 

My *iwn answ(-rs to lluse,* i*ih, iiltn.s an- to be 
1)1111*1 111 my piibl'slu'd w Ol k 
III toil* lusion, ' must thank' \li Kovels l*)r Ins 
ier\‘ inteii'stiiix l*tl*i published m \MfKi: of 
Nownilx-r 25, whkfi liowi\*-r, iloes not *all foi an\' 
.pe« i.d reply . 

• \i 1 ki.i) A K*)nn 

( .unbrnij'e, N'*)v«-nibci 27 


A New Type of IMeetrical iloiulenser. 

Sin* I-, an eh < 11 u al * ond* ns- 1 is a *le\ u e for sioi me 
-le* 111 * it V, It tolhiws 111. it .1 si'(oi]dai\ batteu' is .1 | 
:ond*.-nsei oi)\ioiisl\- ot \ei\ l.ir;2i <.ip.iul\ .is 
.innp.'iK*! with tin- *'l*‘i 1 r<istaln. I\pi' ol ion<leiisei 
\r^iiinK fiom this point of view it .ippearni to the 
a 1 iti-r t liat, by a suitabh- .in.iiiei-nn-nl ol past*-*! le.id 
,'ii<|s iiyrnersed in *hhile suljilim u .n id .in*I * *)niu-* t*.*l 
.11 ell* ml with .III .^Iteimitme rmieiil, it shoiihl be 
possible to lyrtaiil the * h.iia* lelistu elif.it of .111 
.‘leitrital *-ondensei, n.iitu-l\, .1 jdi.ise .id\.iiii e *>l thi- 
.inri-iit i*‘lali\*‘K to (he li-nmn.d p*)l*'nlial diltereme* 



A lar,y*3 niitnbcr of les^s li.ue.borii*- out tins con- 
dusioii aiul It may be of interest nj remlersof Najoki. to 
;how an ostiilograrn of the ellett (Fig i) 1 he *)s*.illo- 
;iam was taken d unrig a ^est on a* cll roiisisling of grids 

• 

’ 'llie 1 the s.ini' m.iI .>( ])f>inl ulurh woiil.l nri-’o, (or ina.m.i-, m 
hcnnisd'iiaimc.il thonv in' lomi; ‘'Otui' .iihitr.try s<.ili of uiiiptrUiir. 
et*-.i i ol thf therm*xl)inn)i< m .ilc 
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p.isted until red lead anrl iniinerscd in dilute sulphuric 
.leid The temperature of the electrolyte was about 
S(>" (■ , the frcipiency of supply xvas 3-5 cycles per 
setond, tlie * urrerit density about 0-75 amperes per 
sipiare iii* h 0} grid and the r m s value of the tcrniinal 
pressure was a littl<* more*than 2 volts ‘There was 
praclicailv no gassmg *)f the tell during the test 

If the fiirifkiinciUal of the potential wave is deter- 
iiniie*! It will be seen lliat there is a large angle of 
ph.ise advanii- of tlie {.uncut *3n the pressure. 'I'here 
is one otliei inten-stmg point n<)tKeaJ:>lc m the osciilo- 
gi .un, n.imeh. liu* potential difference 0/ the grids 
lem.iins rel.itnely ver y small during large portion of 
Ihermieiit wave When the current wave has passed 
Its m.ixMiiiim \.ihie tin- pta-ssiiio {imckly rises to a 
m.ixmimii .ind then f.dls to /ero at about the .same 
monn-iit .is llie {Uireiit re.iilu-s its zero value. The 
pi-xes-, IS tiien repeated during the next half of the 
( imeill w a\ e I'. J'' Waij. 

i'lig.ii All*-n K*se.irth Laboratory, 

I he (’niv i-rsity, S!ie((iel<l, November 25. 


I \.\ engincirmg coiitiibiitoi to wlioni we luive 
shown Dr. W. ills' iiilen'stmg loiter writijs " It 
li.is been well known to i-le* trn.ians lor the last 
Ihiitv years that .'in elottr*)l\t*- with metal plates 
in it will a* t .is a * *ni*lcnsc‘i. TIh'so devici-s arc- 
(.ill*-*l el*“( trolv ti* (oiidcnseis and .in- used in everv- 
d.iv uoik I h*'v g*-iKrally consist of aluminiimi 
) plates imiiH-is*-d in .m *- 1 *-* trolvte, Init iron jvlates in 
.1 solution of stid.i .in- soni*tim(-s used '1 liey ai*- 
iiseliil lor g*-lting emn-ids wIik.Ii k-ail in phase Die 
siipplv volt.ig*' Dr (jimther Siliiil/c c.irri<‘<l out 
an c\t*-nsi\e .series i>t tests on i-l*'* tmlylic condi-nsers 
' .it tlie JN'U hsanstalt 111 n»o<,i Se*.- hdcktioh i hmk 
I uml Mai,chtnii}}Hiu. ' Koiuleiisaton-n (li'olier K.i()a- 
zit.it’fvol \\\n p 2 }7, I'lO'i) Ki)i roR, Nail'rk ] 


Sex of Irish Yew Trees. 

\i 11 K exlt.nsiv e in*|iiiry uj) ami dow 11 th*- countrv, 
I h.ivi- so l.ir failc'l to *oni*- a* loss .iny example ol 
till- lush ^'(-w■ bi.aimg ni.il*- liijweis All tin- trees 
*-xamiiied in |>n\at*.' gardens and m (.emeleries and 
eliiin h> .inls ha\ i- Ixs-n ol tlie Ix-rry-be.iring or female 

s*. X 

I li.ivi- now a nmnber of \oung plants raised from 
I the Ix-rries ot ih*- Irish \ ew (Taxits fadi^iata] 
[eitilisid b\' pollen tioiii the JCnglish vaiii'ty {Idxus 
li'.iu(ilii) 'I h( s( sliow .1 grarh-d senes from th*- 
spicMdmgJ-mglisli tvj>e to tlx-c-ie* r Insli form 

('.lowlh is so slow, liowi'ver, Ih.il it will be some 
*\(-.irs befoie it wjl be possible to asi.cit.iin tiie sex 
of these pi.lilts , inea^iw liile, I sliould be gl.xl to know 
through the ie.i<l*rs of Nvii'ui. any c.isi- of a m.ii* 
Irish \ *;u'^ 

II, .IS n bi ln-\ *'d, the lush N ew lu-es now grow iiig 
III l-jigl.111*1 ha\<- .ill lx cn piop.igated hv < iittings from 
tlx- iiiiiiatMinal lush fiTim, uliuh lirst appe.ire*! m 
(o l-ermnn.igh, In-l.iml, tjiore Inan .1 hun*li*-d ycais 
this would exi>l.nn the l.r t that llu-y are all of 111* 
ft in.ill- sex On tlx- other h.ind, it is desir.ilile to 
.is(<-it.iin whether .my liiikaj^e ougiiKilIy existcl 
between eieiL habit of growth ami femalC'-ness m tlu- 
miil.ilional lush vaiii-ty 

J'lirlhcr, it any male exafiijile of tlie Irish Yew can 
•be *hs*ovcrcd it would be desirable to test the elfccl 
of fertilising the female Irish ^■e\v by Irish pollen 

('. J. HonI). 

Feinsliciw, SpringfieM J^<jad, Leicester, 

November 28. 
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The Physiography of the Coal-Swamps.‘ 

Jiv Prof. PKRfY FrV KkNDALI.. M.Sc . 


‘"PIIK i»ubj(*ct of (”oal Measures i>('ol(>iiy lias htrn 
A discH.ssed |)ic'cenieal*in jnnuineralrli- papois aiul 
memoirs, so that an in(|uinT may well ho appiflied at 
the mass of farts and ul oltcn ronnirtiiia drdiKtinns 
with whirl) he is confronted. Indeed, it i'' surprising 
to discover how hindamenlal are Noine differeiKes ol 
opinion uhieli e'?i.s|,. 

Amonj' the emestions in th<- answei to v\i)i<ii doitors 
have differed there is, 1 imagine, none moie liiinla- 
mental than tins ■ 

Were coal .seams simple apLirepatmns ol plant remains 
swept tojiether by the at non ol u.iler -a prot'ess ol 
ureunuilation wiiieh ttie learned e.ill allot htlioin . 
more sjm[)ly by dnlt , or uete tlie_\ Immed. like 
peat, i)y the growth ui vegetable m.itenal in its jdate 
-- the profe.s.s of autot hlhony ^ 

I do not intend to lai)our tlu* ansuiT to this iiuestion. 
(.’ategoiiral .ngumenls m lavoiir o! Ilie growth 111 pl.ut* 
origin 4)f the coal-forming vegelalitm aie on letord, 
and tliey have never heen as tategornallv .insweutl 
.Many arguments in favour ol the drill ilieoiv seem 
tt> me clearly It) have arisc'ii from t'lailusnui between 
tannel and ttuc coal. 'Ihis dtsimdion i-' .igain limda- 
inental. Tuie eoal-seaiiis are ehaiat teriseil bv - • 

(]) Wide extent. 

(2) Uniformity of ihi'kiiess .md tliarader over 
extensiv e <ireas 

Freedom from intermingled# ddrital mmer.d 
matter. 

(U Constant presem e of a sc.it-earlh or rt)olli‘t bed 

I'inlire absent e ol remains of atju.ilie <iniiiials 
within the seam. 

^iihstitute allirmatives for negatives, and negalivcs 
for alliimatives, and the 1 [larat leiFlics t)l taniul arc 
as truly .set forth. • 

Till' AmKKRA'JIONS of Co\I.-sJ'A\IS 

Having got our etiui-suamp < Itithed with vegetation, 
anti the coal-forming materials artuimil.itmg. Id us 
n(“\t toiistilei the v.irious interiupdons of (onlimiitv 
and the aherralions to whidi il is liable These 
interfeieiices may l>e either tonleinjxuMiieoiis will) 
the cueaimilalion ttf the nialeiials. 01. .is one inav s.iv, 
postliumous. • ^ 

Prtjminem in the talegory ol 1 ontei))poiai v inieifer- 1 
enees n))isl he pul the plienoi^en.i ttl sphl-sca'ii^ 

A split-seam i.s the inten aLiti'#n inio the mitlst ol tla 
eo.d oj a wedge ot sandstone, ili. 01 the like, in sia li 
wise tliat the seam hettmies sululiv nleil b\» iiileivening * 
stral.i into two 01 mure seams The iiiosi notable 
spill-seam in Bntayi is llte*f.iinous St.ittonistuie Tint k 
(oal. Jukes showed ll^it this ni.tgniti< ent seam. 
40 leel thu k at its maximum, is split up into .1 numlxr 
of minor sianis bv' vjetlges oj sedimenlar) sti.ila which 
aggregate, in a distance ol 4V miles, a llutkness ot 
500 feet. Tlie explan.itnm offered hy that sagatious 
student of coal, Howni#!) t)l Mamhc.stcr, might find 
here a tvpical appluation. Bowman .supposed th«l 
a local sag oecurred m the floor of tlie coal-swamp, 
resulting in the drowning of the vegetation and inter- 

* trom Uic presKkiiO.ii .uldn-ss di’livcnsl (oSoclion C (Gi'ology) of ihc 
Britikb Ai)soci.itioii .it Uull on Svpt 8 
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rupting the formation ol pe.il until the liollow was 
silled uj) and a new sw.imp tlora re-eslahlislied 

I now turn to .t lorm of split-seam ot exliaordmarv 
interest, wjiuh li.is leuived < omparadv elv little 
attention from geologists though mining engiiuris 
miJ''t surely h.ive a s[)((ial u»mminaloi_v foiinula to 
express their seiitnnents ihcicon. The fiisi examjile 
that rame under mv nod<e was eiiiountered in ihe 
eastern uoikiiii^s o! ihc Middleton Mam Seam, .it 
Wintvvood CoIIhtv . ni’.n Wakefield Thin iiUiTiaia- 
lions of shah' and oiliti sedmu-ntar) m.itcrials. appear¬ 
ing .it difh'renl liori/.oiis in the ^e.im, vvcie lound to 
llm ken gradii.illv to the c.isi i oiu m tenllv vvilli the 
gr.idii.ii dwindling of the lower p.iit ol the seam .\n 
exploration was theii^iarind out 'The bottom < oal 
was lollowed. but it w.is found ih.il though the under- 
day (ontinueci the 1 o,d dis.ipiie.ired, and was wholly 
lost lor ,1 short dislamo betme it reapjie.ired. The 
lop riial rose over .1 steadilv lltiikeinng sh.de jiarting, 
and dis.ippcared into the lool of the workings, liul 
horelioles pioved th.il it w.is [ireseni above a parting 
whidi w.is, at llte m.ixiimim, 2() leet thick. At liie 
faitlier end ol (he iK.idiim the top mi.iI tame down 
.111(1 the mlegnlv ol (he se.im was restored Two * 
other transwrse exploradoiis have proved the same 
gdieial JiT.ingeiiK'iit on the same scale ol niiignitude 
and o^ie 01 both m.irgins have been traced tor a long 
disl.anee, enabling the inleini|)don to be mapped 
condmiousiv for ai^tiU 8 or () miles and intermittently 
nnu 1) luitlur. 

Mv first impression w.is dial this was just a .simple 
(.ise ol Bowm.Ill's “ s.tg.” until I observed th.il m 
even' traveise tlie H/'l'cr tifiiiffil oj the seam fcdf aiehed 
ifhile the jloor was jlat •* • 

Several .in.ilogous 1 uses < .ime under my notice before 
.111 exjil.in.ilion ol this anomalous .irehirig w.is rea<liefl. 
J‘i)C‘ expl.niation was h«.ind t(» he esscntiallv m the 
diffeienlMl shiinkage undergone bv jieal-stutf in the 
pioiess ol lormflij.: (oai. and. (m the other hand. 1 )_\ 
anv s.ind or iiiiui wind) ma_v have been deposited so 
.Is to re[)Ia( e a p.irt ol the pe.it 

Let Us imagine .1 stream being diverted at flood 
time aiross a bed of peat and si uoping out for itsell 
a hollow (h.innd whidi suhsecjuenllv becomes filled 
with sediments, .ind alterw.inis the loriiuition of jieat 
(oiitiiiiii s. the pi.it pl.ints (rc»'p out. ancUpieseiuly 
invdop the whole m.iss of sidiim-nt'' Wlieii the tieds 
( onMilKkile ihere will obvioti'-K lie vciv dille^ent eon- 
ti.Kliou bitwteii the sands, muds, and the coal-stuff 
The sands will s( an ely i ontiAi t .it all. the niudswill 

lonlrail .1 good de.d. (he m.d’stuff will (onti.ut \erv 

' * * ' 

l.c't iis now return to (he consideration ot tlie [ilano- 
(onvex lens of “dirt" ooufivmg a jiosition between 
the ^pper and lower elemenls of the spill-seam at * 
\Wiitwood. On the sag expl.inatiort it should he 
convex downw.ird, vet 11^ this a.s in all othei c.ises 1 
havc,investigated. if i.s convex upwaid. Tlie explana¬ 
tion is simple l.el iis make our mental picture of 
lljc infilled channel in th4 pc.it a little more specific 
in detail. Tel us .suppose tliat the peal was 40 feet 
in thickness wlien the river commenced to cut its 
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course across \i , tlie diannel we will sa\ wa'. like 
most ihannels. deejXT in tlic niitJdie th.in at the sid'-s, 
and in the midfile aetu.dly «ut throu;:h to tlie ^eat- 
e.irtli Theii the diannel sillul up (oinpleteh’. '•o tli.it 
.1 last Ilf Its nieandemiL; loiirse in s.md> or mud re.u li- 
inj! feet in thiikne^>. at the niaMimuii. imt nuidi 
thinner .it the rnai;jins, vv.is loinu'd , then the u|)[)er 
lied of peal formed to .t liirtlar <!( ptii of jo leet 1 he 
ion\ersion of the peal into lo.il would ridine it to 
two lieds, e.id). Jet iis s.iy, 2 hit in llmkiUNs at the 
nia\imi?ln, eni Iodine the sedniunt w ith a propoition.itd\ 
smaller tlinkness in the iroded pe.it on eithir m.ir;.‘in 
of tlie di,inn<-l. 'I'he sediimnl.tr> ifi.iss would have 
the transverse sution ol a jil.ino-ion\kii'', the 
(on\e\il> heini^ do\*nw.ird. hut when the |je.it under 
the (lira's of the scdinunl is • ondensed to one-twenln th 
of its orijiinal hulk the base heioims .diiiost (lat, .ind 
the iimODsohdaled 111.iss ol sidinnnts adjusts itsdl 
thereto. Thus the 1 urve. oneilially .u the h.ise oj the 
m.nss, reprodmes itsell in lli(‘ top of the m.iss, wlndi 
was originally ifuite Hal and now is iui\ed llie iuis 
of infilling has reversed ps. uirvaliire 

When a seam is deeply eroikd llie nnh too l.unili.ir 
j>h( tuimenon o! a “ w.ish-oul " is torimd 

'I he most eonunon almoimalitv is the oieurrenie 
ol lu'Its or p.iti lies ol “ proud i nal " in wlu( h tlie seam 
• swells up to twice or thrne its noiiii.d tliiikness- 
sometmiis, (houfili not .dua>s h\ repetition i>t tlie 
whole seam oi ol the iippii pait, cHIki h> she.iriny 
or h\’ o\ erloldin;: 

It has heen suyyested tli.it .ill the \ lolent displati merit 
and over-tidings are hroii;<ht .ihoiil liv-tn ti>nn .if.'eni v. 
and th.it thev are ihriist-pl.uus. '(he lotahs.ition to 
a single slratiyr.iphi. il jil.tm should suH'k e to disi reiht 
this e\[)l.in.i(ion j\n aniphfii ation of the same 
explan.ition .isuilus the disfil.n eimnts to .1 thrust 
, with a movertieiil Innn S \] t\i N W .ind .1 loinmoii 
(ause to the de.it or de.i\a;4i' of thi' loal wlmh is 
normally direiled to the N W It sullnes to reliiti' 
this to remark that (he w^sli-ouls 1 h.ive explmid 
in the Yorkshire loalfield are .ihyned in hnir {irim ip.il 
directions, so that if Mipitpused tliev* would ;:ive what 
inav he (allnl the I’nion |.u k paltein. / r N - S , 
N.\V --S K . ^ - S., and'k- W 

Moreoxc-r, it these simalled “ wasii-oiits ” are not 
due to the erosive dfe< Is ol <onternporaneoiis or suh 
eontenijau.ineous stre.inis. laii to ll.it-h.idin- l.uills. 

an> eo.d displ.ned sliould he prtsuillv lound .i^;ain 
wiflioiit , .inv loss ^xlMtever 'lii.it swdliiies .ind 
dupluatioiis of the se.uii (m i tir we Iiav i .diiaelv nolK i d. 
and sncji phemfmna hav e heen p<'intei| to .is e\ idim e 
that tIuTe is “no Ill's ol {o,d in <4jnne.\n>ri willi, 
tlie sO'i .lik'd wasli-outs. Hut losses and the y.uns h\ 
dupiKalion du not. iif hut, h.ilame A simple .tnd 
coinmcflij; I use is u w.ish out m a tltin seam, in wlmli, 
in lakin,i4 a'' lairements of the ifmkness ol coal 
^present and the breadth ot the barren area. 1* h.ive 
heen alile to show that a ”.i|j with no loal for 21® feet 
IS (omiVnsaled for by onlv 35 feet of excess on ;he 
marjiin. • 

• 

Seismic Phenomena in the Seams. • 

While the dispjarenienb^nd dupinations are totally 
unlike the-se produced by faults, there are cases *n 
which the seam appears to liave been subjected to | 
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.i streidiinji tension and to have broken under the 
strain. Alon^ the /one of such a stretch jijreat confusion 
is (ommonlv found. Masses of sedimentary materials, 
of tlic coal seam, and slabs and .seams of canncl 
<ommonlv oinir. hesides a< curious argillaceous sub- 
sianre* unlike any natur.al rock with vviiich I am 
a((]uainted In its unsiratified struciureles.sncss it 
suencsts a kind of consohdulcd sludj^e such as might 
I he prodm ed In violently stirring or sliaking a quantity 
ol not too iiijuid mud. Where the .scAni abuts .igainst 
tills stiifl It presents usually a nearly vertical ragged 
filge. Its bright and dull lavers preserving their 
( hara< teiistu s quite up to the contad. 

'Ihe e\planatii>n 1 h.ive oflered is that all these 
distiirh.iiuis wIikIi loinphcate the already complex 
features of w.ish-outs are the eflect of the lurching 
ol the soil alluvi.ii matenals bv carth(|uake agenev. 
hneiv prediial)Ie siiiiterranean consequence of earth¬ 
quake ailion iijiori imi onsolid.itcd alluvial deposits, 
slid) .IS tiie Co.il -Measures were, can he S|^en in the 
^’orksiule (’oallield The liirrhings, the rolling and 
heaving ot s.ind-heds. tire sh.ikmg to pulp, ol the 
nnuldv deposits, the rending and heaving of the peat, 
(r.K ks in the peal, and iimks mfrllerl with extraneous 
rnaten.il passing tliioiigh the strata; and lasth, 
though a<tiMllv the first due to the ex|)lanaUun. 
masses ol sandstone in the form of inverted cones 
(“ dog's-lei'th.” “ p.ips.” or “drops”), desi ending on 
to (o.il-seanis, wliidi I interpret as the deep-sealed 
I xpression ol the sand-blows that are the invan.ible 
.111oinpaniinents yl eartli((iiakes in alluvial tracts 

An e.utlujiiake sweeping aiioss an alluvial pl.iin 
bem.itli whidi l.iv a thak bed ol waler-diargcd peat 
overkim by l.miinated d.iy, and that 111 linn h> saml 
and an upper la>er ol mud or day. would throw the 
pe.il and Us w.ilerv umtenls into a state ot severe 
iompression wlndi would result m the liursUng of 
the iiiimcdi.ile covei ot day and the injeilion ol water 
into the s.uid. and. prohablv, .1 l.irge (]uaiitity of gas, 
< onv eitiiig It thus into (]iin ksand 'f'his in turn would 
ejeit water in llie loim ol fount.iins through lire upper 
riiuddv m siU\ str.iliim. prodm mg sand-blows and 
I I. Iters on the surl.K e When the disturl>anre sultsided 
s.ind would iiin ii.u k down the uiifice into the funnel 
.il'ovr the pe.U These ate the “drops” 'I'hev are 
<oinnt(inl\ fl.uigid down the sides showing that thev 
wen ioimni upon .1 line of <T.ick, An eartlujuake 
not ii}!iL<|utntI> gives rise to permanent deform.itions 
yf soil d(j)usUs either by the lutdiing ol the surface 
and the jirodm tioft ot [)eniianent wrinkles, or by 
suhteir.inean niigi.ition of (jiiK ks.md so as to produce, 
here a sng^oi hollow, there .1 ridge or bombement. 
Mr. Mvion hilk'r's admnable a«-count of the cfleits 
ol tlx' \evv ^^adnd e.irllg[uake of i8ib as observed 
one hundrejl years after the evenf, is lull of the most 
inleri'stiiig and suggestive c'bserv.itions, nut the least 
so tiiosc upon the sand-lilovvs and sand-filled fissures 
cont.nning lignite—the sand hating come up from 
a bed Iving at a depth of not less than 80 feet—the 
elevateii ir.acts, and the new lake.s produced by sub¬ 
sidence. 

« 

The “Cleat” or “Slynes” of Coal 
O ne feature of coal-seams I must di.scuss before 
I conclude, though it will nyt at /irst appear clear 
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that it ran be broiijiiit wjthin thr title of tlli^ atklrrss 
A allude to the rleavajie or rleat or slvnes ot roiil. 

If we look at a piece of coal this (,lea\af;e is very 
< onspi(uous, tor, Is in” at ri”lit angles wi^h the bedding,. 

It uives the straight sid^s to the fraunient.^ It is 
obsioiish’ not like tlie deasa^e of slate, a ic\ture, l^ut 
It IS a series of svi-ll-developed joints 

It is a vital element in the ile.it problem that U 
is as well develope<l <uid as definite in direction in 
a Hake of bri”)it*<oal tlie ,,',,pliolan imh m thickness 
as in a trcc-truyk While 1 ssas pre[)ann” this .iddress 
1 procured a slab of sh.ilc Iroin the bed underlying 
the uppeimosl bed of the Millstone (Int. It liort 
numerous impnntsof ,L:onialites and a leal of Cordailes, 
whieh. in its present condition bnyht i.oal. varies 
111 thickness from about .'(,th down to ^ !„lh of an im h 
in thickness It is traveised bv an even .ind regular 
cleat at intervals of about , |',„th of an me h. disposed 
at an anple ul about t(» the leuutli of tlie leal 
With .urV'^kt care i( uas possible to replace (lie slab 
in Its original position and to del'Tnime the oiienl.i- 
tion of 4he cleat to be X W'-S k, This is not nearlv 
the extreme of t^'iiuilv reached bv vvell-c leated plant 
remains. I have spre miens that .ne meie shinv films, 
and cannot, I should jiid^e, exceed .,’,,th of an inch, 
vet Ihev show uell-defined .iiid rc\Liul.ir c leal l''iirllicT. 
it should be noted that the jiioduclion of dcMl was 
Milcsecjuent to the erosion of stream c haniu-ls .is udl 
as to the jiroduction c)f plu-nonieiia on the ni.iieins 
ol the wasli-outs Idery [lebblc' and fl.ike of c.c).d 
toiind in the displaced nt.issi's in *luse stieam-casls 
lias the cleat well c)e\c-lcped. anrl in strict p.tralldism I 
w ith the* (Icsil ol the adjac eiU niulistiirtnd sc .mi 1 

I have chrecti'cj attention to ilie fact ih.it deal is 
<]mle indepetiileiit ol the joints liaversin” (he shales 
an(| sandstones cif the .isscicialed measures, wlu-ticc 
f draw the mterence Ih.ii tlie cleat must h.ue hetii 
piodiirc'd prior to the joinl’ii”* 

'llie reason foi this e.irl\ devdopment ol .i jcunf 
s\stem Is cM'ih' foiincl -tlie orif^inal pe.it. in passing; 
into lignite, aecpiired a brittle c'onsistcnc \ .md .1 
cc)nsec]uc‘nt disposilicui to ]oin( fndeeci the c Iianyc- 

of c onsistc'fu v Is the eflec t of chemical rhanee and 
loss, wiierebv the peal subsl.ime ccuUi.ots lleme 
when our t’oal Mc-asiires weie first I.nd cfciwn thev 
would consist ot a sent s of me olu rent s.uuls ,ind muds, 
aiicl (his line ompac ted condition m.ty luue peisisted 
fcir a verv loii” peiiod.cven surviviiie considerable 
tectonic distiirbances. Tlie jieals^ however, wcmld 
subject lc( ( han,uc-s entirelv myate llu' ”iadiial lo^^ 
of volatile c onsliliicnts. or at least the lesolulion ol 
tlie i.irbon compounds into mov eroupiiips .mcl the 
conversion of the rnollier sul'sl.ince ol the c o.d into 
lignite In tins c ondilioii «lhe c o.d-suhsl.in< e would 
be brittle and liable to |oijU m response lc» the tensile 
strains set up I'y tin-c emtrac iililv ol the mass 
There are ciiieslioijs of \er\ deep import concerned 
with the ”eo”ra(>lueal direction of tlie cleat The 
first referenee to this inlerestm” lojnc is. I hdieve. 
in a work, dose upejn^a centurv old. b\ bdward 
Mamrnalt, entitled “(ieoloyical louts to elucidate lli»‘ 
Ashby-de-Ia-Zoudi ('oalfidd," fiulilislied in iS_;4 Ills 
fourth chapter, headed “ On the polarity ol tlic strata 
and the creneral law of tlieir arran”ement,” comt.uns 
these remarkable •passages . “Polarity of the strata 
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is a .subject which lutlii'i'to has not been mudi con¬ 
sidered. The extraordiiMi \ nnifcinml^ m the diiec lion 
ol the slvnes anc! ol tlie |^i.utmys ol the rockv sti,i(,i 
seems to have bu-n dc‘tc’inmu-d b\ the operation of 
some law not vet unde r-loocl WhcTever these 

slvnes .ippeat. thtii diieclion is 2t, Wc-st ol Noitii 
Ivv the c'oiiip.tss, wli.iievc-i w.iv the sti.iium mav 
inc'line. 'I'lie co,d bc-tween liiem has .in .uianeenu-n 1 
ol lines .ill |),ir.illel !o ilic sKne--. bv winch it in.iv l)c- 
diviclec) Tills ^ (.(Ik'd the (ol th(» c o.il '■ , 

In a paper in the {udldj’niil Macn.nii- 1 comnienled 
on tlie t.icl th.iUhtlle h.id Ihcii vvii(lc-n on tlie subject 
ol (le.it since fiikcs\ M.iimal ol C.coloev" (iSO'), 
in which he (]Uotes a \otlm;.:ham''hire mmei’s lem.iik 
th.it the siv ne l.u ed “ twe* o’, ioc 15 sun, like .is it does 
.d! o\ei llu- world, as evil ( lu-eied on." ,1 yener.dis.ition 
to be rememltered. 

|ohn Pliil]i|)s (Olroliiuales the statemc-nt so t.u .is 
c (jnc eriis the c o.ilf'ulcls ol N.u (humbei land .inci i )urh.im. 
uheie he s.i\^ u " niiis iiiosl L'cnei.illv to the noilli- 
uest (iriie) ■’ The s.ime cliie.tion. he s.ns. pievails 
; in N'orkslnre and I )ei bv ^hlle and .ilso in Tam ashire 
I li.ive su^^^esled .i ua^o!l wliv ' ci.il should .ucjuiie 
a joint svstem .inlerior to, .md independent of, that 
! ol the .is'.oc lated nu.isures, but. while providiny a 
joinliti” loice, tit.It ihcoi) Imni'ihcs no expl.in.ilion ol ^ 
the diiec tioiial temhnev ol ihe c le.it 'J'liis lendem v 
must h.ive been supplied bv some clliectIVe slr.un 
-not necess.iiilv ol ervai inlensiiv. but conimuous 
in its (^)ei'.ilion 

In l(;i4 and since I have c ollec lecl .1 meat Ivoilv ol 
d.ita rey.tidtim tlie*iipec lion ol the c le.it in coals .md 
lignites m manv pails ol the- woilcl 

Cle.it observations in the .Noitiieiii Ileniispheie show 
an ovi-iwlidmiii” pre pouch i.im i- ol a N W -S K 
ciiiectK.tn 111 co.ils anci lienitcs ol alt apes from (.iibon- 
ileioiis (o Pleisioc ene ^mcl lioin upioiis so remote as* 
•M.isk.i, .'-ipitsbum-n. the Oxus, .Ni^icii.i, and ('lima. 
'I'his rhiec (ion pc mi^fs thrmieh e\ c iv varulv ol tec Ionic 
id.itioiis, but seems iiio^l ie:^nl.M 111 the l.irpcst and 
le.ist disluibc (I field'. 

|uk( s's minci 's*.istonishme -.t.iti meiil that “ tlic slvne 
lud> Ivvoo’doc k sun ,il! ovu tlie world " involves 

mole tli.in is ,u (imt plancc .ipii.iient. lor. as ;i friend 
h.i-. pointed out. tliat two o'clock Mill must shine lioin 
.1 ([uite dilferenl (.clmp.^^s-bc‘.ump in the Noitliein and 
Sciuthem 1 leinisjiheres. \ et (he dat.i I Imvc- tollec led 
conlitm.s pener.dlv the mmer’-s dec l.iraticai in the 
.Soullu'in i femispiiei(‘ .is well (lie Ncntlf, thcmpli 
exceptions occtii (h.il m.iv pos^c,i d^-ep simiific.ince 
M.inv ol (lie southern co.ib h.ivc no cU-fmi^e ile.it. 

* but in such as* do displ.iv .1 lepular sv.sleni there is .1 
distinct pre domm.iin e bf th?-, N k.-S W direction, 
which has .1 cuijoiis nneise idatioiislup i^itli the 
N \\ -.S 1 % direction ol tin- Noitluin lie ini'.jvlKie 
I le*-! peisuaded that the c.m-'C will be lound in some 
icl.ition to iiilluenc e-s. tid.il or othei. dejiciideiit upon* 
the e-krth's planet,ii v leMe 

There is .1 nepative aspect ol llie*cleal^ciuestion 
which brinps it m«i^‘ clc.yly within (lie amlut ol an 
in(jui»\ into tlie j)h}--iopiaphy ol the coabsuamps. 

I allude to the absence ol c-le.il that charae'tenses 
aiiithraeite the world over. I pon Miis abseme ot 
(leat arc .ittenelant te.itures that have been rep.irded 
as imlieative ol conditions prev.ulinp ihiniip the 
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formation of the (oaJ, and hcntc dearly within my 
terms of n feu-n^e. 

In tlie Menutir of the Geoloj^ical Sur\cy on the 
(’oals of South Wales, it’ is pointed out that the 
.inthraote rorulition, instead of hein^^ a<.<ompanied 
l»\ a iiigh ash-content - which is what nii<;ht he 
cNpetted if the ash ratio were deterrmnej simply hy 
the u'diKtion in the non-usli- is shown stalisiicallv 
to inar the reveise relationship. 'I'liat is, the more 
anthr.i(;tic the roal, the lower the aNh I'Voiii this 
it IS art-iied that the antiiraiites^rd South \V.de^ wiie 
formed of plant-'on^iuuents dilfi rent* from those (on- 
trihutine to the st<am and house coaK 'I’liis pioposi- 
tion ;.;.uns no support Iroin the study ol the plants 
found in the .issmi.fted measures, nor dots it explain 
why the <oals ol other fields, (onipostd in llieir \arious 
parts ol \cr\ di\its<- <-onslituents. <lo not exliilut the 
anthi.uite phase Hut the as^ (|Uestion needs to lie 
approa( hed Iroin another point ol \ieu. Ihe ash 
ol (oal ma_\. as I hate shown elM'where. I>e oinposed 
of thiee elilireh' distiiu t .md cluniK.illv dillereiit 
nuilerials. 'I'heie m.i_\’ he (i) the niimial siihstaii'es 
helonyiny to tlie plant-tissues, tlien (2) an\ d'-tiital 
mineial sul*stan<’es washetl or Mown into the .iiia 
of yiowmy peal . and. finallv, the s|»arry iiiiiieials 
lo' ated in the lumen of tlie < li at 

As to the first. 1 have lom( (onsKlered that the (oal 
was in l.u^ie nuMMire tiepin id h_\ lea* liini; ol iiiikIi 
ol its ininei.il suhslamt's , it is olheiwise dilluiilt to 
aicount lor the .ilmost total ahsime ol j)otasl^ 'flic 
setond - (lelrilal matler --is prohahh jutsenl in some 
thonyh not in all < oals . the Uyb penmt.iye ol .du- 
miniiim silicate is piohahh ul this onyin. liut Iht 
third (oiisiiuient - e spairv matter-- iiia\, holh on 
a pnon ynumds and upon duct e\ideiue, he assiyiied 
.1 \ei) iinj)oilant idle in the ^iiodiu lion ol the ashes 
m most (oals When a cjul with .1 Nfroimlv tle\doped 
deal Is examined in latye MlassL'^ it is .it once seen 
that the deal spates aie ol (|nite seiisihle wulth, aiid 
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th;il tliey are occupied most commonly by a white 
crx stallinc deposit which may consist »f either carbonate 
of iron or (arlwnatc of lime, and there are also in many 
seams cr)sta[s of iron sulphide—either pyrites or 
mareasitc. These sparry vVins may be as much as 
j'.jth of an intli, or even more, in thickness, and they 
deaily (onslitutc the principal contributors to the 
ash It has been siiyyestetl that they arc true coin- 
j)onents of the original peat, a proposition to which 
110 bolaiiist would assent, and it apj)ears cert.iin that 
the terns (onsist of material introduce;! by pereolatiori 
Jioin the ovcilviny measures, subsequent to the 
priiiliK turn of the deaf. Tl that be so, it then will 
iMIow that the amount of the material present in 
' oal must lie in some due t proportion lo the available 
deal spau-. and il there is 110 deal neither will theie 
In: anv ten stuff to contribute to the ash. It should 
l>e pointed out that oidinary bituminous coal broken 
into iiiijuitc dice and washed so as to remot'C any 
liea\ V mim ral parlK les is lound to contain a .pertentaye 
o( a^li '|uitc <oiiij).iraMe with that ol an averaye 
anthiadtc ft is to be (omduiled, therefore, rhal llie 
tanali'Uis ol the ash < on tents ol a coaj are no indu ation 
of (Ilf |)larit-(onstituent ol tlie oal 

I !ia\t smiyht to show liow the tomept of the Coal«k 
MtMsims with (heir sandstones, shales, and (oal-se.ims 
a'toids entirely with wliat we know ol modern swamps 
and deltas, and llial just as each Coal Measure fad 
(inds Its ilhistiatioii in modern (ondilions. so we may, 
iiuertiny tlie method ol inijuirx. sav that n(» note¬ 
worthy Ic.itures ^>f (lie modern swamps lail lo find 
then e.xcniplilii alion in the am lent. 

i'Acn wli.il ina\ seem the most danny ol m\ proposi¬ 
tions the siisiDK otimn ui abnorm.ii “ w,ish-outs ” 
—finds. 1 (.iniiot doubt, a full justifii ation in what 
has iieen scc;/ in th(‘ .Sdiu t reyion li_\ Mr. Oldham.^aiul 
m tlu' Mississqqu \alle\ l)\ Mr. Fuller, or in what can 
be mjrncd .isnecssaiA' subtcrianean ac'ompanimeiit 
ol these Mirlai e siyiis ol yreat carllujuako (onviiKions. 


The Royal College of Science for Ireland. 


1 ''IIF scientific public cannot but led yia\e con¬ 
cern that the Royal {'ollcyc of Science lor 
Ireland is at present ciowd. .md its students are 
scattered in teinpoiary aciomimjclation All inteiesled 
m applied .sciene'e will realise that this is a serious 
state ot*affairs, both as reyards Ireland's industrial 
prosperity and^c ientific |)royrcss. 

The Colleye was founded nearly sixl\ years .lyo. It 
came into existcmc'e in 18O5 .is the resiift o( a'l'peasni)’ 
Minute ot that year,* which comerted .m exisliny 
iristitiilion--thc Museum of Irish Industri and Go\irn- 
iiient School of .Scicm. c ajcphed to .Mimny and the 
Arts—into ti.c Ko_\.d (t)licye ot Science’ Sir Rohcri 
Kane—well known as the .luihor cd “The Indusln.il 
Rcsoucccs ol Ireland" w.is appomted its lirstDc.ni. 

The (4)lleye*was at first housed in premises in*St. 
Stephen's Green, and as e^rh .is *1809 U had earned 
considerable reputation for itsy If .is a s< hool ol science 
Thus, the (’oinmissicm on Science and Art m Jrdand, 
of which lliixlc) and “Haiiyliton were menibfcTs. 
reported in that )ear, that—" In the Royal Colleye 
of .Science, Ireland po.ssesscs an mstituliun which m the 
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number ol its professorships ami yeneral c ourse of study 
Is more complete as a jxuc scliool of .science than any- 
(hmy of (lie kind exisliny in Enyl.uid or Scotland.'’ 

In Its earlier years the Colleye* was under the 
admmistrafion ol liie Dejiarlinenl ol .Science and 
•\rl , but m iqoo^it was pl.iced under the control 
of the mwvl\ crc’ate^l Department ol AynVultiire 
I .Old lechnical JnstrucUun, a dep.ulment which was 
iaiyely the«ou1come of what was known a.s the Recess 
( oTiimittee, of wluci) Sir I forace Plunkett was chairman 
and .Mr. T. P. Gill sec ret.Trv. 

Cnder ilk-.* enliyditencd ad^nimslration ol this Depurt- 
inei't, the ( olleye was yie.itl)' developc'd and extended, 
parliculaily m rendenny il of more direct servu'e to 
the industries and needs of the country. In the e.irly 
da\s of the Colleye, chief attention was denoted to 
' such subjects .IS chemistry, physics, mathematic.s, 
Heoloys, mminy, eiiyineenny, and manufactures. 
UtidcT the Dcparlinenl, however, not only were these 
.I'tivitics extended, but also considerable develop¬ 
ments were made in connexion with ayriculture, w'hich 
IS the staple industry of the country. 
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With the expansion of the teacliing of applied 
science on so wkie a scale, the aaommodation in the 
existinj^ building's rapidly became wholly inadequate. 
Accordinj'ly, the provision of new «iyarters became 
imperative, and under %’t of Parliament in 1903 
a government grant was made for this piir[)ose. The 
magnificent new buildings on the pre.sciit site in Upj ' f 
Mernon Street were thus made possilile. and the 
Inundation stone was laid by King Edward Vfl 
in IQ04. 'I’fu' buildings were opened by King (leorge V. 
in July 1911, gnd in Oc toiler of that \ear the College 
began work in its new laboratories 
The buildings (h'lg, 1). were designed b\’ Sir 

Aston Wcbl), oi euj)) three sides nt ,i (juaduingle. ami 
the numerous laboratmies and le< (ure-tooiiis are laid 
out in a manner leavingnulliing to be desired Neither 
care nor expense has been spared in making the build- 


of the College to its new home, all the pnm ipal c oinses 
were extended to lour vears. an alteration which has 
been ample justified m the light of the results wliidi 
have i)ecn attained Hroadiv speaking, the cuiii- 
eiilum is now arr.uiged so that the first two >car$ 
are devoted to woik inainlv oi a mathematiial and 
l)urelv' siiejitific iharaiter. while towaids the* end of 
the second vear. .ind dminu the llnul ami lourth 
vcMrs. attention is ilcvotcd l.irt^eh to the applications 
of stii-iice. and to (Ik' prolession#! aspects nl the 
several subje«'ts ol simlv 

The courses jn aA<as(s involve verv i oiisidca.ible 
use ol laboiatoiies and workshops, and (l(»si> lo- 
ordination between tuition iii tlieorv .iml laboiatory 
work has been worked (uit laielifllv 

'Pile work ol llie College is org.iniseil in three lacul- 
tics -those o( arn'ii'dlure. .ipplied ihemistiv, and 
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ings and ecjiiijiinent perlectlv smtt’d ior the work 
of liu: College. .Manv \eais luvve been speni in their 
completion, and thev are among the best m (he ihidsti 
Jsles at the present time The laboiatorics are 
replete with th? most modem appliami^s and acces¬ 
sories, and the nuu limes and appaialiis installed 
hav'e been (hosen lor their excellence Imm the workf.s 
markets • • 

In short, the ColKge possessc-s the great advantage 
tiuit its buildings and cqiii[)ment in e\er_\ det.iil arc* 
up-to-date, and iioth have been thorougliK’ laul out 
vvitli the definite ojiject of^iioviding the ine.uis neces¬ 
sary tor (h'aling ellicientl^' with the courses ol tdiica- 
tion iiiidertakrn. The College buildings also provide 
laboratorv a<comn^odatioii for the important work 
of tile Plant Diseases and Seed Testing 1 hv ision, and 
the Agricultural Analytical Station of the Depart¬ 
ment of Agriculture. • 

For some time it had become appaient that l<iie 
three-year course, whicli until iqri had been re<|iiircd 
of tlu^ students taking the assov iateship. was in- 
adeciuate to deal satisfactorily with .i gradually extend¬ 
ing cuniculuin. Accordingly, shortly alter llu- removal 
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engineering. In addition, there are foiir-vear courses 
of siudv. tn expeiimenlal m lem e and in n.iliiral si lem e, 
IcMcling to industrial I'.ireers The College also pro¬ 
vides loiirses in sriem e sub|eits lor students who 
intend to beiome leaciiets m the lechnual and senmd- 
arv siiiools ol the (ounlrv. and it is thus the ke_\stone 
of the Depaidnent's scheme of*tc< hniral aiiA scientific 
ediuation throughout lieland. , 

Students who have sm < (■ssluilv passed tliiTiugh one 
ol the lull courses of studv arc awarded tlie associate- 
ship ot the College. ‘Assonates of at least three 
vears' standing i^iav proceed t-* the lellow.sigp of the 
College, whiih is awanled lor lueiitorious original 
si'ierKific research or for <ontnlailing ollierwise in 
a marked degree to the advanu’iuent ot scienee. • 
’lliere arc* profes-oislups m agiu ulttire. • hotany, 
chemistry, engineering, loiesir), geoloiiv, m.*themati('s, 
phvsies. and /.oolc'j^ ; ami lec’lureishtps m agneuitiiral 
hotaiiv, agri(uhui.il cliemistrv. h.ieteiiologv. organic 
c'hemistry, plpsK.il and nielalliirgieal Dieiuhtry. en¬ 
gineering, hoiticuhuie. hiatlieinatics, .md jihvsics. 
Among the past prolessots are manv well-known names, 
such as--Sir Kobert B.dl, Sir William Barrett, Sir 
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William TiiiM-lloti h\cr. hr. A (' Iladdon. ^ir W.illt^r 
Hartley, !•! iltill. Hi (i, 1’. M()ri;.in, 1'. !•. I'miHt. .md 
Sir W\ vilic j. TlioniMth 

I'Villowm^f iijxin the <.stalili'htnciil of ilu- ( ollruc 
in its new l»mldmy^, there' lia> Ixi'H ,i sttadv and |)io- 
,L;res>i\e irie ri-UM- in the iiiiinhcr ol it-' ^llnhlU' and 
il'- '•everal eoiirses of 'itndv are ln'(oniin:: .ipprei laml 
more am) more lull) lhroiiMli.)iit the whole ol Iri'laiid 
\loreo\’er. the [iiisl studi nt^ h.i\e lx < n uiiiiiinL; sia (i 
in the several I'leld-. ol indiistt\ and edmation for 
wiiK li lli( ir (oiirsLs ha\e lilh d tliein 

In the iilty of Aeih nlluie*the ientiti' tourM". 
t,;i\en at the ('ollei,'e h.t\<' Ixin (lit ha-'i'i ol ioii>id<.r- 
ahle improvement m aL;ii( iiltinal pi.Ktiu- in the 
lounliy. lor in the iiyi.tioiiu h| •a-.C' the vmiiyu lll'•ll 
men uh(» have .iltemlnl llll^e loiirM's at the ( olleae 
liave loiind their wav into the serve <• ol tin' hep.trl- 
nu'iit of A;4II( iiltiire as AeMeiiitntal lnstni(toi>. 
lo(.ite<l in va^lolI^ iiiral distin’ts, wlme lliev .n I as 
seientilii' advisers to the l.iiiiier> Olliers pul their 
knouledoe to .n i ount in the m.ina;:enient of laree 
l.irms and eslati-s 

Jn the I'aeultv ol A|»plied ( hemislrv manv hieliK 
trained voiino men have been turned out and have 
found scope lor their ti.lining a> .^^'.|s(alU' and resean h 
vvorlars in m.niv (heninal indiisinis, siuh as the 
• inamil.K lure ol dvi s. e\plosiv( and sv nllH’ta dines 

In the luKiiltv ol |•.nelIu^Ime the iiKua'-e in the 
iiunilur ol stuikiils lolloumy ii[)on the di \ i lopiiieiil 
of the new lalvoialoiles has Ix'en spei lallv inarIvMl, 
and alreadv tlw ikmaiids lor admisMoii are (aMiiy 
(he an omniodalton ((> its iitna^sl^ 'Ihe niaioniv ol 

Obit 

Sir Is \ v( I Av i r \ li \ii m,R. K ii iv . h' R S 

SA \( liAN'IJ'A IlMd'Ol l\. son ol the late Mi 
|ohn Ihitlon Rallour. jiiolessor oj hoiaiiv in ihe 
1 ,’niversitv ot kdinhiiieh Iron* i.Sj;*io iSp, w.is hoin 
in l■'dinl^u^ell on Manli ^i. 1.S53 kdia.itid at the 
l''dini)uieh A' ademv. then as now oni* ol the hiuruosl 
ol Ihitish piihhi schools, voiine Rallour pioii'eded to 
tlie [ niversitv, 111 whn h Ik eiaduali d .is 1) Sc m the 
depai tnieiit foot \ et .1 ta< iilt \) ol phv sic .d and nat tir.d 
sc K IK e I h also mat ri< iilatnl III the lac (lit V ol ni( di< UK 
and while still an iindc lyiadiiate in that la< ultv was so 
hirlunate as to he altac hed (o the ])ai I v w Im h 111 iS; j 
visited lb; isl.ind ol Kodiieue/ to ohsenc Ihe (laiisit 
ol Venus 

KesLimtne Ills'medic .i| siudies. lialloui yraciiMtcd a- 
.M.l> With honoiiis in iS".and 1 heiealU r*( ontinuc'd his 
hotanual stuthes m tliv V'niversilies ol Sirashoure .tnd 
\\’Lir/hme In i.Sjc) he w.is appointed piolissoi ol 
hotanv III tl’.i rmveisii. oi <ila--ow ,.tiid in i.SSo uiuh r- 
toick holanic a sill V e\ opr lal lolls in t he Island ol Soc^ol ra 
[n 188.^ he oldamctl lla decree ol h Ixiny aw.irdnl 
a Vmversilv yold ninlal lor his thr'sn, and in |SS«| |u 
was elected Siur.irdian prolessor ol hotanv ,it O\lo*d 
.md ;.;iven ihaiye of the ()\mrd Itcitann (iaideii. h(- 
nunin,'' at the same time .i lellov!" rd Maadalen^ In 
1888 he was elected prolessoi ol hotanv in tin' I'm- 
versilv ot l'dml)«r;;h, in '^acession to the late D^- 
Alevmdei 1 >11 kson. and w.ts .tppomled Kind's Rotanist 
l')r Scotland and Rearms Keeper ot the Rov.il hotanK 
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these students find emplovment with the lar^te 
en.u'iiieeriny' eoncerns in the British, Isles ; and prior 
to tlie piescnt eondilion of depre.ssion, there was a 
rteiil.ir demand each year for tapalile .students from 
some ol the leathn^ esl.ihlishftients. The output ol the 
c niiiiiePiiiyy and dieinistry departments of the Colley'O 
should he of Ljreat and essential servue to Ireland, 
il .1 poll! \ of industii.il rc^ccanstrue'lion is undertaken. 

■J he ecpiipment ol the Collei'e is exrellently .suited 
loi active' rc'searcli m m.anv direftions. Indeed, 
alnadv .liter a tew ve.iis’ oceiip.ition of the new 
piiiiiises, upvv.trds ol one hundred researches weie 
in Ii.iikI or Iiad been earned out, many ot them 
Ihiik: oil sLilijeils of direcd henefit to the mduslnes 
ol Inland While rc-se.ireh thus Iiolds .1 hi^h pi.ice 
III its activities, the t'olle_u(‘ is, nevertheless, sjietiallv 
noted lor the ihotou,:;)! .itteiition that is devoted to 
the c'lkciive te.iclnnyc ot its students Its success is 
due to the ricvolioii and ener-ietic service of its able 
sialf. .is much as to the modem ec.uidilipns undc'r 
which thc'ir l.ihoiiis arc' i.irnid out 

Il would not onA i>c a n.itioii.d cid.unity l;in .il e 
a m.iitcT ot ihc erc'atest coikctu to pio^ress m apph m 
science il tills ^rcat institution, that ii.is taken ni 
vcais ol dcvolcd scivicc ol its sl.iH to htin^f to o.ll, 
[ircscnl iiipli stand.ird ol cxc v'llc'in e, .should- he icmd ams 
im.iv.nl.ihlc' joi the- vecuny men .iiid uoiiten c)f I ^amps 
It l^, llic-ulorc, ere.itly lo lie hoped that tlie ire l.u t 
(lilliciillv will he I'lit a pa^^lllL: cloud, and tli-inay, 

( cilk'ec. will socjii he pc'iiiiitlc'd lo rt'open its note- 
.111(1 will liiid Its i;jic pi.ice m the industrial dev. fmd 
iiicni cjI Irekincl, 

a- 


(laidcn J'lom llic''C' posts lialfoiu' itlircd in .M.tr ? ^ 
Iasi .liter liavine luld lliciii. as !iin t.ilhei die], for a 
pc I loil o| ihii 1 , lc»ui \ c.ir’-' 

It Ikilfciiir ,is ic'LiaicK voiitliliii environinenl. W.IS 
loi liin.iIcK ^ilualccl. lie' showed at .in e.irlv aye that hc' 
had made lioocI ^^(.• ot his opjiorlunitics In 1871 Dr 
I l> 1 lookc I. then clitec to! ol Kcw, 1 oii'ideied one ol 
h,(Hour’s II tlc-rs Itom Rodiiyue/ siifl'ic K'litlv inlerestniy 
lor c.oinmimic,itton lo the Linne.iri .‘8ocietv. Amony 
(lie rc siilis ol this )onniev we owe to Balloiir a finl.slu'd 
'tudv ol (he yc'iKis ll.dopliil.i and .111 mipoitant nui- 
Iril'iilion to the ii.iliiral liisloiv of tl*.' dit'lieult yciius 
I’and.imis •fhe ikdioration ot (he inalc'ii.d seemed 
clfciiiMu his Visit to Socoti.i involved sustained studv lor 
ne.itly eiyht vi,irs,*Ih^' result w.is a. work that has 
.ilii.idv hccoiiiL a Holistic clissic Rill Raljonik 
•sv^leiiMlie witc'icsi was c'ciiialled hv lii.il t.iken in 
c'oiioinic (|i]es(]oMs, and Ins .^ocoir.in studies inahled 
linn to determine the sounr's ol more than one lanioii's 
dni" ol whi(|i the ycoytaphic al prov’eiianee was assiiied 
thoii_:h (he hot.iim .il oriem was iiiKert.un, Krcmi the 
outset ol 111 ' c.ir(.ei he rc.ilised the iiiipoi t.uK e of liis- 
lorical study in the fielcl of applied hol.mv 
Short thoiiyh Ralloiir’s tenure ol the Sheraidian 
cli.iir was, the mk I'e.ss with \vhich he disehaiycd its 
cliques led to results of perrn.inent advant.tye lo Oxlord 
and to hotanv. Hnder Ins care the; historic “ Rhvsick 
H.inlen " rc'i-aincd its olcl consecjuence Tlie part he 
pl.iyecl in the provision of an Ivnydisli ver.sion ol De 
Rarv S kunyi, .Myc elozoa, and Raileria earned for him 
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the thanks of Enfilisli and American student'., who (nve 
him liesidcs a dclv. for his share in the foundation ot the 
.■fnmr/s- oi Boluny ; from t!ie outset lie MTved as one ot 
the editors of this successful an<.l important journal 

It was,' lioueeer, tlie t^ork accomprislu'd liv liiin 
as a teacher hJr a ^aneration at Isdinlmr^h tniit Icrl 
iialfour to be re;rarded, with jiisti( e. as one ot the lou- 
inost ijf British l^otanists. Ih.s personal i harm enalded 
him to arrest the attention of his students . the Iik idtlv 
ot his <iis(oursedtisure(l tiie inainlenanee ot that .itten- 
tion. Hut the j'eahty ol his sucuns depended neither 
upon these natural au ulcnts nor ui)on the v.iriet\ and 
the precision ol the knowledge wlmli miormed liis 
teachini^. ft is to lie aciounted lor rather 1)\ the wide 
sympathy udm li en.dded him, as one who was at om e 
an erudite natural historian .ind an ai (oniplislud e\pei i- 
menlal biolo,i,:ist, to combme all tliat w.is \alualile in 
the older training; to whii h he iiad liei'ii suhjei led in 
this country and in tlie newer methods wlndi he had 
masteri'd j^ilmoad. To a still yieater der^ree, perhaps, 
he owed his success to that sane outlook uhi< li enabled 
him to^mduie those he tau!i,lit to re;;ard Ixilanical 
mvestif^ation <ind lesea/ch, m the field, the ealimel.aiul 
tlie lahoiatory aliVe, as means to an end rather than as 
ends m themselves. 

HalfouTs work as Rejiius Keiper and iis Kind's 
Botanist was ai tuated b\ the same pliilosf)ph\ Ills 
stud} of tlie natural history ol tlie planis under iiis 
<are, while lomplymjf with the hii;liest stand,ud sci in 
ecolo”i<'al and m systematic work, was undeitaken witli 
the object ot masterin'; their cuUiyal re<|uiu‘mems 
The success of his results in the teihnual field was 
larLjel} due to the lhorou,i;hness ol his snoUilii stiuh 

The lony-sustain(“d and (iitua! investiaalion of the 
members oi the twit ;;reat yeiiera, Piimiilaaiid RIkkIo- 
dendron, to whii h ol late }eais Balfour de\o(ed much 
of Tils scant} leisuK*, has ”iveii liis name .i permaneiil 
place m the annals ol s\stejnatie siuib T!ie loni- 
plexity of the problems he has h.id to laie niiylit 
almost jiistiiy a suspicion th.it m B.dlour's i.isc the 
diflicult}' ol .1 siibjei t was an added imeiili\r to Ms 
stiid\'. Ifowecer this mav be, the ).k I n iii.iiiis that 
these arduous labouis, tlioui;li nu idi'Utalh’ nl extreme 
taxonomic \'alue, ha\e liad as tlieii pnman jiurpose 
the rcndcriny of .tss|^talU'e to hniikiiltiire m dealmt; 
with the ai (essions of new jilant-lorins duiin^ the [last 
two decades Ironj soiitii-western ( Inna and the noith- 
eastern Himalaya It is bnaiise the ortjui ni his 
studies was the pro\ isioii ol teelinical help to tli^' 
gardi'iier, and not in spite ol that Tact, tlial the results 
attained are of such benefit *to students of plant- 
distribution and plant-assoi i.uion , 

Arnoni; the exIra-uIfKial duties iindirt.ikin b\ 
Balfour were incliuled wilinii; seivues rendered to 
the Edmbiiriili BolTimial Soiietv, the B^},il Sonet} 
of Edinburgh, and the K*o}al iloitu ullural Sonet} 
Elected to the Einnean Soi iet\ in 1S75, he ser\ ed on tlie 
Council during: i8«S4.*8^ , elei ted to the Ro\al Sonety 
in 18184. he served on the Counnl duiin” i8()2-()4. In 
i8q 4 lie was president ot tlie biolof;} section of flu; British 
Association at the Oxfotd meetmj;. and in iqoi w:^s 
president of the botany section at theGlas^mw nieelinL: 
An imitation to serve as president of the Einnean 
Society, in siii;cession to Prof. Poiilton, in igib was 
declined, and thejntnnation that his health was such 
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as to preclude aneptaiue was one of the e.iilicsl to 
cause Ins fiiends dtsijuielude 

fn U)20 Ballour was l uated a K.B.tb m reeoj;nilion 
of the “reat putilu semu s rendered by him dunnj> the 
war. Ills devotion to wliiih had undermined his <on- 
stitiition Amony other homuiis hesluwed on Ballour 
were the Vi^toii.i Medal ol llonoui of the Ro\aI Ihuti* 
lultural Soeiet}, rescued m iS.);, and the l.mne.in 
Medal tlu' hiyhest hoiioiii tiu' bmiUMn So(iel\ tniild 
offer—lei(i\ed in imu Iheuish tLen e.xpressc'd b\ 
the lattei sonetc lhal B.dlom ■' iniyyi Inny he spare<l 
to lontimie the \ytrk that lias sir\ul its mi'inbers as an 
example and an eii< onr.iyeiiieiit " h.is unlorUmatelv 
not lieeii fulfilled By liis death, wliidi took place 
at Court Hill, Haslemerc, on •Xo\ember 30 last, 
bot.inual science has lust a biilliaiU volar\ , his 
Irieiuls have lost one whose soundness ol judgment 
was otih e(|iialled In lus leadv kindness and unlaihii'; 
courtesy. 

SiK XoRMAN MookI'. Bl'., .M D. 

Till' tucili' .il professinii Is pootei |)\ (he death o! Sir 
; N'onn.m Moore on \n\einli(i 30 Bom in Maiuhestei 
se\ent\-li\e Mais ayo, lie lose without mlhience and 
soli 1 } 1 )} his own exeitioMs to be piesideiit (il the Royal 
Colieye of Plu-.uiaiis. lie also earned .1 well-deserved 
reputation as an historian ol British medu me. After * 
,i pretiininat} ediu.ition at Owtiis College, he matri- 
(ul.iled m the Cnuersit} ol Cambridge from St. 

( atlieime’s Colleye, wliem e in due course he graduated 
m arts and imduitux beinc alterw.uds eleited an 
hoimrar} iellow (iilired St Bartholomew's 

Ilos|)ital in iSyn and reiiiaim d in < lose asso( lation w itli 
It duriny the whole of tim lest <d his lile He served 
first as lei'tiiHT on 1 (uup.i!.itue .in.itomv, later as 
demonstraloi of nioibid .in.itouu . and m due season as 
Itclurer on im-di'ine ill the niedual sdiool. while m * 
the hospii.vl he filled in sunessioti .dl tlie ollu.es from 
luiuse plu sM lan tt) ( onsultiim piu sieian 1 le also acted 
loi manv \eais as oi tin st hool and warden of the 
( oiley<'. lu my w itliin tin- [ux (im ts ot tlie hospital, and 
scrviny so /ealoff'-h lli.it hir main vears tli(‘ annual 
cntiv ol students exceeded that of any of tlie other 
liospitals in Eorulon. 

Diiimy his vears ol risidtiu, m St Bartholomew's 
Ilospit.d, Moore laid tlie Inundations ol his renown as an 
historian ot medu me I le wrote ,is main us 4^4 artu les. 
deaimy diielly with the lives oi niedual men. for the 
" Hiilumary ot Nation.il Bioitiaj^liv " He wfis instru¬ 
mental m olitaminy lor the Rov.d ( olle^'e oi Phvsu lans 
tlie endowment of the I'lt/P.ilru k le< lures.ami himself 
* y.ive two I'our'^-s ol tlie le< Unes. one on “ |olm Mirfield 
anil .Meiiual Study m L<i«dou Miiimy the Middle Ayes," 
tlie other on "'I'he Histoi} ot the Studv of Cimiial 
Medu me in the I^itish Isles" His knoule<]ye of the 
siibjcs^t and his w<7rk m <<mn('xion with il made him 
a wiuthy stucessor to Sir William Osier as president of* 
the history section at the Ro\al .S<Kietv ot .Medicine, 
Mi^re than thirty years of siudi time as*'hc (ould spare 
from Ills other duty.'.s were devoted to the prejiaration 
ol a lystory of St. Bartholomew’s Ibupital. The work 
was delayed hy the war, hut it apjreared m two vvell- 
illustrated (ju.irlo volumes^m i<jiS, Und immediately 
bei ame a classii’ 

The aye and traditions of the Roval College ot 
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Physicians appcaiid tn Moon* in tlic sunn* vsay as did 
those of St. liarthulomcw’s Hospital He filled all the 
usual |>osls will! unfailing pum liialitv, was Har\eian 
f.ihranan, aiirl served in tin olfK e of president from ipiS 
to He was also the repn'senlative of the('ollet;e 

at the (Icneral Medical Counnl He Iiad an iiUiinale 
fnowledj^u* of the lua'ds of nu*di<a! ediuation, <ind he 
took a leadino jiart in thal re<astiin: of*tlie inedn.il 
( urri( iiliini whn h l)e;;an in 1S.S6 and is still in proi^ress 
Miaires love ^f hof)ks ,ind lus knowledet^ ol their 


(onlents were utilised hy the l<o)al Medical and 
('hiriirjiicul Society, where he filled thy post of honorary 
librarian for many years. When the society was 
nierj^ed in the*present Royal Society of Medicine, Moore, 
in conjunction with Mr. itephen Paget, .wTote the 
chronitles of the society from 1805 to I905, with some 
account ot the presidents. 

In I')!') Moore was created a haionct. He was twice 
married, and i.s succeeded b\ Ills surviving son, Alan 
llikuv 


"current Topics and Events. 


W’liii I. the ic^st o 4 ‘tlie world lias Im'<ii ^(fljiict iisrd 
to filling up tlic' foi Mis U 'pilled bv ( nsloiiis <iuthi>ilties, 
and to aw.nfin^' with pain mi the delavs iinnlved m 
tli(.‘ exatnmat ion b\ {'iistoins lain U'aloi les of iinpni ted 
prcxluc ts thal nia_\ j)r()\«* in be ilnliabh . Cin at Hnl.iin 
lias foigolteii Ok* verv c.'\isk'n(e nt sm li tilings, and 
Hieir rc introchn tlnil. ,is .1 i onsriiiieia e of the S.'fi*- 
giiaiding of liidiislrirs \( l, is le^aoleil .is little less 
th.iii a Tc-\olutmnaiv mimv al inn h\ inipnrteis ainl t lu'ir 
s[)nkesnK'll in llie llnilsi* n| ( niilliiniis It Is i liai 
frnin the clebate w liu h look pl.n e nii Sii jntni Sinmn 's 
ainc-ndiiH-iif to the* nmlmn lor .111 address ni rejily to 
Ibv King’s Speech, regialtiiig the* ahsmue nf an\ 
refen III e In the rejieal of (Ins \il, that nppnstlioii In 
Hu* Ac t .irisc's laigely Imm ils .idiininsirat nni \Ininsl 
cvei) speaUei adinittc'd the noi('ssil\ nl lee.isl.i^mii in 
prevent tiui ucmrenci'nf ilu fanune in magnetos, 
(lings, nptnal glass, d\es, aiul*i*]ur cssintial inin- 
moclifies, u hu li ( V Mirred 111 this (.onntiv ,>11 tlu-niil- 
bri'alv of war, but inose whn wislicd tlie \i t iipiahil 
failed to mention a scheme bv wJiuli tins end (onld 
be acineved, ptobablv becMus(^aiiv atlempl to do so 
would sjdit up the aj)pareiftlv solid phalanx ot 
()j)j)osition. To those who have (lie national uiltare 
in mind, (he lioiibic's of Sir John Siiiinii’s Ir.ider, 
who had a consignment of potassium pelmaiiganate 
held up for two nionlbs bv the ( iistonis, will malcc 
slight appeal, <in(| lliev would i-heei(iill\ see ;i few 
tr.ulers, who have no din'ct interest m indiistiv and 
metoly buy and sell, s-nnluid, if h\ th.it means tliev 
could ensuie the estaiiiishment in this c onntiv of 
highly tecliuical induslnes in whnli skilk<i iiaflsinen 
and lecluiKal < xperts (onid be i-injilovul and the 
safetv outlie coimli^ m w.ir and m [xsue .issuied 1 
'riu* dillK 111 tie's w liK h the oper.ilion of tin* \ k \ plat i s 
in tlie ^\ay of^tlie iniportatioii o| < In niK.ais and in- 
stiiiments reiumeil |)\ resc.in li woiI^ms, natiiiall', ^ 
('voki* moro svmp;'lliv*lhan,tliose of li.ideas, and it 
ts satislactoiy tliat lb?* iMixeinmenl was able to pio- 
inise anoint in-piiiy bv- lin. Deparfmi'iil ol Siiemilic 
tend Industrial Kesenirli .ind tlie Hoard of I'lade into 
the j>rogK >s actually made' m the iiidustiK,* witii 
which tilt- Act is i.oncirned In the coinse oW that 
iiicpiiry these «litticnlties will no doubt lx fiillv^*\- 
plored and iiie.ms of dealing' with Jhem e\r>hcd 

'I'm: needs of men of science in Russia ii.ix* been 
referred to on .HCvcTal ocr^isions in mu eolnmns. and 
wc hav-- .suggested that the different groups*of 
scientific and tc^cdinical societies .sliould concetn 
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themselvc's willi gionps of workers m their own 
departments 'I lus li.is, we belic'vc, been done in 
Connexion with the Committee for the* Relief of 
IbisAiaii Inlelkc liials, llio piosident of which is Sir 
Haul X'lnogradoll There js an Knginceis’ Sex tion 
Siih-Committeo, with Sir Robert I ladfielcl as president, 
.ind this sub-commiltee li.is jiisL made an ajipetd on 
in’lialf of Russian engiiieeis and tiu'ir fainil^ps. who, 
not alone in the f.uiune areas Ipil thioughout Russia, 
aie undergoing terrible* siiHc'ring and clistiess If 
Ihitisli eii.gineeis will liolp, many livc's can be saved 
ainl the human energv and knowledge necc'ssaiy for 
the rei oiistiin tioii of Russia can be lefained .Assisl- 
aiii.e is leipiiieif for the jirovision ot food and clothing. 
Hood jiaiccls may be sent to p.irtKiiIar iiuliv idn.ds, 
ot name's and addresses can be supplied to donors 
ulto jireter to ^^c'lid parcels direct Keniiltances 
should be sent to tin* honoraiy Ireasnrc'r, Mr K (' 
(uiftitii, .S \icloria Avenue, Hishopsgatc*, l.ondon, 
1. ('2. who will lie glad to give any particiilais 
dcsireil 

.\ scij,Mii](- novelties c.xlnbition will be hekP at 
Ring s ( ollego, Sliand, \V' C (by kind [lermission of tlie 
((»l](‘ge delegacy), lioni Decembei 28 to J.anuary 10, 
m sipiporl of the Hospitals of London Ccunbincd 
•Appeal Members of tlie scientific staffs ot the 
vat ions (.olleges and schools of the I'mvcrsity of 
Hondon, as well as of nnivcisity instiliitioiis having 
icLogmsed teachers, .ue assisting witli c'.xhibils or 
dc'monstialions, and short lectures with experi¬ 
mental 01 lantein ilhisliatioiis will be given by Profs 
Ikiirsfow, Sir William Hragg, Cheshire, Winifred 
( nllis, M]iifl('i‘>> Hel I le, (lai w 00(1, (lordoii, Maegregor- 
^loiiis, U.itts, Wilson, and many otheis The 
('xliibition will iioi*be iiieielv a display of objects of 
intcRst, but of the cflarai.tei of a coin('rsa/ioiie, 111 
nhuh e\p(*iinieiils and dc'inonsir.itioiis will be going 
on con(iiiiiotisl\ It will thus he attractive to both 
old and \oimg. .uid we h(#j.e it will bring a substantial 
Slim into i|^( lund for wliuh it is*l)ein,g organised. 

fill, issue of f ,1 XditiK' fm November 18 contains 
.1 summary of the recent Intelft.dicjnal Congrc'ss on 
( onibiistihle 1 upiids lield in Hans under tlie auspices 
of (lie I’leiKh Sixielv (d Chemical Industry. Prior 
U} the opening of the conSress, an exhibition was 
organised 111 winch practically evtM-y phase cM the 
petrolc'um and allicxl mdnstrics rcceivtxl attention. 

I he s<;vc'ral stages in the production and refining of 
crude oil were amjily illustrated^ by an excellent 
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series of cxlubits, meludnig not only the v.uions 
products manufactured, but also the plant and 
machinery employed both in the fieltl and in the 
refinery. A special feature was the exlnbition of 
diflerent .types of inteMial conibnstflni engines in 
actual operation, burning those grades of fiit-1 most 
suited to particular designs The <ongi\‘ss was 
opened bv Prof Sabatier, aiul the business transacted 
was of a most comprehensive nature*, the industry 
being considered] in Iioth its theoielical and practical 
aspects Undoubtedly the most important (luestion 
raised at this congress was that of the netessitv of 
adopting a uniform tei iiunrilogy to i o\ er tlie enormous 
variety of combustible liciuuls now being marketed 
At the present time tlie iitmo.st concision ri*igns m 
many cases where a name foj a given product m <'ui(' 
country implies a totally <bll<‘renl product in another. 
Fuithcr, the vaiied metliods .ulopled of testing these 
products f(ir definite commercial purposes arc* often 
productive of results winch, while suilal)le for one- 
country, are quite meflei tj\c* for anotlu'r. lnord(‘r, 
therefore, to standardise both nu-tluHisot < (itiqiarison 
and the nomem Vituu* unner-'.ilh' .ipplicable todetimto 
products for spccitic piirpos(*s, an mieinational cotn- 
mission has bec-n set uj), ooniiiosed of delegales of tin* 
sc\(’ral coiinlri(‘s repiesentcd at the congn'ss Tlu* 
importance* of this woik cannot b<“ overesliinal(*d, 
parlicnlaily from llic ])onit ot \-iew of Jcuro()eau 
markets, though it is to lie hopi-tl that reprcsentalni's 
of the American petiolcum mdiislrv will take a pro¬ 
minent part m the framing of llie*uUimalc stand.irds 
adopted. 

Dr J WaI-IRR I'jiWKKs clncf of IIk* ihireati of 
Aincncan Ktlinology, Smithsonian Institution, has 
retently letunicd to Washington from the season’s 
anhrpologK'al li(*ld-work r>n ^hc Mesa V^orde National 
P.vrk, Colorado, and reports the nncNpeeted find of an 
interesting prehistoric nun to wliich he has gi\-<-n tin- 
name, '‘ih]")!* Slnini* House ” A mound of .some 
nmgnitude in tlu* neigbbomliood of a reservoir called 
Mnniruy faike was m\cstigatcd, and a lectaiignl.ir 
budding .dxiut 70 !cet s(pi.ue and om* storv high, 
u'liieli IS .iccnratcly oriented to tlie c.ndm.al points, 
amt has a luenlar lower lormel•I^• 15 to jo leet high, 
like a chuidi ^tecple, mulwM\- m the uestein wall, 
was (bsroM'red 'I he tower was prob.W)K used tor 
obscning the sun as it rises m llie east or s(‘ts m Ijie 
west, in order Ui dctennine tlie fune lor planting .iml 
other events In the middle ol tlie budding was 
fouml a rirculai loom twenlv leet deep .gid .ilioul tin** 
same in tlMineler in whuli weie moie tli.m ,1 dc/en 
clay tobacco pipes, minurous stiim* kiiixi's. polteic, 
idols, and othci *ob)e( ts Piiies ol Ih^^ kind ]in\e 
never before been tonml on the Mes.i \eide N'.itiomd 
Park . ajip.irently after tlie rili* of smoking tliev wcic* 
thrown into the slinm* South of the budding, w hicli 
was CMdcntly specialised for (cremom.ds, is .1 scpiaie 
room or slinnc ch’dicjlcd to the mountam lion, ,i 
stone linage of wlucli was lound surrounded by watci- 
worn .ind other stnmgely tormed stones ;\ similar 
slmne in the north-cast corner of fhpe Shnne House 
contains a small iron meteorite and a .slab of stone on 
which IS dcpictcti the symbol of thc.sun. 
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Till': ju\endc lecliires .it the Ko\.d Institution 
this Chnstmas will be delivered by Prof 11 11 

Turner, whose subject is ' Six Stej^ np the Laddei 
to the Slais ” ’1 lu* liml k-etiirc* i\ill be gisen 011 

Tiinrsday, Hceenibei jS, oit "'Hu* Distance of the 
Stais,” followetl I)\ " I he Disioieiv of tin* Planet 

Neptune,” ” Pliologr.iplung the St;iis,’' “ 'I he Sfieclio- 
sc'ojK* ami Its Kecel.ilioiis,” “Two (ireat Stieams 
of Stars,” and ” The Si/e of .i Star ” I he foliowmg 
are tlii* leefiiK* an.ingmienls [leyno l‘..istei On 
Tu(‘s<i,i\ afternoons, toinmemmg ^.inu.iry *6, tlieie 
will be two ieetmes b\ Piof !■ O Donn.m on 
” Semi-PctnicMble M end u a lies .tml ('olloid ('hemistiy,” 
two by Mr P l> Oldh.im on ” tlupi.d<es,’' (wo 

by Prof (' Pe.irson on “(itec'k ('ivdis.i(ion and 

To-dn\,” two by Sir Arllim Shn>ley on ” lah* .and 
its Ktiythnis,” and two b\' Prof (' O Seliginaii on 
“ Kammaki'is aiul D^cim* l\ings of (lie Nile V'alloy,” 
On rinirsdav .ifternoons, (he Hon J W. l''ort(*s< ue 
will gi\a’ two Instorn .d ks (um's lieginning on January 
iN, Picif 1 M I leilbron two on “'I In* Photosynthesis 
of Pl.int Prodm Is.” Piof P Mehdl |ones two on 
Iveceiit lixpei-imeiils 111 \erial Suiveymg,” and 
Mr I lieodore Sle\<‘iis (wo on “ W'.iter Power of the 
Kiiipm* ” On S.tdml.u .ifleiuoons eoninieiicing 
jamiary jo, then* will lie (wo li*ctiiies liy Sii Walford 
Davies on "Spi-rdi K’liithm m Voial Music,” two 
b\ Mr J {■ S<iuirr on “ Sulijeet in Poelr\,” .iml 
six by Sii I'anesl Knllicrloid on ” Alomie Projei td<‘S 
and *their Piopeitn-s ” I lie fust I'nday (*\c*nnig 
dis(ourse will be dehicicd b\' Sir J.mu's Dewar on 
jaininry i<» 011 "t^ofip h’lluis .is Detcctois of Stream 
Janes, X'orte.x M<itioii ami Sound” Succeeding 
discourses will prob.dcly he* gi\en by Sir .\lmrotli 
Wnght. Mr C h’ (fioss, Sir John Uiissell, Dr A. V. 
Hill, Ikof A S I'ildingtoii, Dr (1 C Simpson^ 
Di M R fames, anci Sii k'lnest Rutherford 

’I III. joinii.it ol Itie I'exfile Institute has now* 
nearly coiiijiic'led^is lii^t under IIk'iicw arrange¬ 
ment l)\- whuh Its }iagc‘s aie sep.iiately ari.inged 
ami mimbere<l*umlei the (liree lu'.idmgs of J’roceed- 
mgs, Ti.ins.iclions, .md M'stiaO'-. The now form 
of tlie Joninal should .ii)[»e,il to .1 wule scu*ntific 
public, and tlie attention >>1 biolc'gists interested m 
(lie raw ni.itenals of pi,ml or .miiii.i! (ilire mav be 
<lirc'< ted to the \eiv wide held i os’ered bv the 
.ibsliac tors ami (o tlu* s(H'n(i(i<- ciiat.icter of the 
p.ij'eis appt-Mimg 111 tlu* I i,iiw.a(;tions Tfti* Journal 
1^ now tlie medium tliiough which a iousulei.ible 
.iiiiount of (lu* sMiiililic' wcik cariic-d oH by the 
rc'searc h .issin latioiis of llu* woollen and worsted, 
the <oi(on and the Iftu 11 fijdiisines, iimt secs tlie 
tight 'I'liese ijc'wh lesc'.iu h a'^oeialions 

li.ivc* ]i.itiir.dl\' been I'U-,v siii\e\mg tlimr wide 
held* for futiiic* ellort, .md llie lesull h.is been tliat 
a munl'er of wvv iiseliii gc-m-r.il sumni.nie-. of tlH’^ 
^t.lte of our knowli'dge ol llu' < lieimstrv, pti\.sic.s, and 
l.ftil.iiu ot the coiioii h.iir ha\<' lu-en pi*bhshed in 
tlie Journ.d In fl-^-mhe^ of the staff of tlic Hiitrsh 
('ot?on Indusltn K’ese.iuh .\ssoi i.uiou. Prc‘limm<iry 
results of new mvesiig.itioiis upon the {il.mt fibre 
Jlso begin to appear, as, Tor ex.'impk*, tfie two papers 
by C. K Nodfkr upon pl.uit fibres, dealing mainly 
with flax and liemp. 

• * • . 
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ActORDiNr, lo till- last inimtlily circular uf the 
Hntish Cast Iron Kesearih Association, the new 
ihrcctorof researi^i, Dr l> l.onKiinur, is now foriiiulat- 
iiiK a scheme for the active prosecution of rescaich 
work 111 several ihiections Anioii(r (lie subjects now 
in linnd :irt': irnn suit.ibte fur moulds for 
hollies, these moulds ht’iiif^ at present lijrf^el\ nn 
purlefi from abioad. and the maguetu' |)rop'.rlii-s 
f>f (ast non The hif^li silicon irons n<»u found so 
useful in _chemi< .if indiislry on .ueoiint of then Inyh 
resistaiiK* to tnitu/al aeuls .ire alsi^ to lie nueslmate<l 
ToK»ther with the AinerK.m I'estin*^ So(iel\. the 
(juestion of the stamlar'lisation of lasl-iron test liars 
IS beinj( examined, apd it is hopetl tlial an inter¬ 
national spcLifu ation* can h<‘ de\ised 1 lie Asso« la- 
tion IS sl^ell^thenmK its librai e ami lofeicnce f.n ihties. 
and shfjiild appeal to a \\i<ier cinie of ironloundeis 
than its present rather limited iiiembership, m \ leu 
of (lie impoilance cast iron to the national in¬ 
dustries. 

In the Proceediiii's of the Knv.il Sotii’tv ol (’'ilin 
burgh (June i«ii2) tlu' general staolaiv d'o 
Dr (? (f K'ikjII —gi\es some mleu'simg nolts of a 
coirespomleiice lietween llie Ko\a] '^01 letv ot liilin- 
biirgh amt the I'rench Atadenn- ol St lem es atx.ml 
'.lu‘ [U'lonty of the (liS(o\<i\ of the pilot cable [tahlf 
gituh') foi guiding ships into haiboiu m foitgy weathei. 
fn ID.21 tlie ITeiich .\(ad<'m\ auanied a in<-dal and 
a pri/(' lo W’’ A I .oth foi \ a rums ile\ ii es in eonncMon 
with navigation, and among these was thc*(i/'/t 
ffutde 'I'lie piiiKiple of this dej.ii,e. tlie l■^ilnlnlrgh 
Soiietv sf.ites, is ssfiiti.ilK tliat of ttie pilot r.ilile 
mvenlf'd by (' ^-teceiison ami desctibeil l)v him 
m the fonrna! of tile Soeiel V 111 i.S<)3 Mr Sle\ensoii\ 
msention consists in huiiig .1 wiie or wiies along 
the bed of the sea or ut ,i*rnei Intermittent 
cnrnmt'- arc- sent .dong these wires, and smt.il.dL 
(levuc-s can be used on bo.tnl ship to delett tlieir 
proximity, and tlins leceut' ,f warning t)f dangenms 
coasts, sho.ils, .and so cm Sliwenson’s patent jmnes 
that tlie longli gcner.il piiiuipli.' w.istnouii so earlv 
as iSol, l>ut this does not detract from tlie credit 
due to f.otli for porfei ting Uie s\stem 'i he principle 
of tlu‘ method is identic.il w ufi that used by elec tricians 
in T.ondon piior to i8«io foi locating the ^'osition 
of .111 midergrouncl c.ihle 

A CiiADiVicK pidilic ^ec tnu‘ on “ J<elati\e \ .due? in 
Public Health” was cielueied by Sir \illiur \eus- 
liolmc, oy Decoirtber 7 In the c oiiise of Ins le< tme. 
whicli is one of a course, Sir \itliiir Neufditdnic', after 
clcprc'Catmg liie iindisc riminarfing c.ill leu- leliem h 
mont in nnbiic health e\pen<htnie. stated that it is 
necessary to adopt evr\ piactic alile nuMsiiie fot 
educating the pubJit, and the liisf step is to ecl^c.ite 
jjeople as to the cause's of e\ds I(istoncally, panic 
—fear of cholera and '■ fever ” -harj fac dilated saifila- 
tion In Sir AtthurS opinion, the appointment 
paid inspectorates, thus intpeim^iv; .i new- element 
into the implements ot goveininenl, is iieces^iry 
Inspection lias increased, extc'nding fiom things and 
conditions of woi*k and hoidsing of peisons, until \w.- 
have now in view the ideal of liygiene advice ami 
warning available for every momlu^r of the com- 
MO. 2.772, VOk,. I lol 


mmuty 'i'lie inspections have educational value even 
more than m securing reform. Surveys are extended 
and systematised inspections, and are of value in 
aiousiiig the conscience and in securing 

the driving power needed foi*'refonn. ^ * 

Sir \Vir i.iam ff Bragg. Qiiam professor of physics 
in the University of London, has been elected a 
Loi responding member of the Pans Academy of 
Sc leiices m the section of physics 

t ill lilcraiy of the ('heinical Society will be closeci 
for the ( linslmas llolidavs at i r M on Friday, 
December 12. and will icopen at 10 A M on Thursday, 
Dc'cc'inl'er JS 

Till' fndi.m botanical Society took over ownership 
and control of the foitrual of Indian Bolanv m 
October {10:2) Prof I* 1 ' Tyson, vvlio st.irtccl 
llu- (mintal \\\ loi'l .m a piivatc enterprise, will 
(imtiniu' .IS editor 

Idem II N Fl'sMiLL. of Piinceton Ibiivorsity, 
was presented witli* the Dr.iper gold medal of the 
National Ai.idemy of Sciences of the United'State's 
ol \iueiica at a dinner lield in*conifexion with the 
N'ew ^■(uk meeting of tlie ac-ademy on November 15 
Al the inec'ling of the Ko\al C.eograpliu al Society 
cm December it, at the .Folian Ifall, the French 
.\inb.issadiii, on liehalf of tlu' SoeuH'- de Cieograpliic 
ot I’.iris, presented a gold nu'dal to I’rof j W 
(Iiogoiv for ins gc'ogiapliic.d work in Fast Afnc.i 
I'rof (Iregoiv aftewv.irds rca'l .1 p.iper, the substance 
of winch will he loiind on p 82b, on the results of 
Ills reeeiU journey m the mountains ol ('liineso 't'lbel 

'fill. Swinev lectures on gc'ologv, in connexion 
uitii the Ihitish Museiim (N’.iLnr.il Histoiy), .ire 
luang dehverc'd at 5 30 p m on 'I'lic'sd.iys, Thuisday-., 
and h’ndavs, at the Kov^il ('ollege of Science, South 
Kensington, by I’rof T J jc-lui, who lias chosen .is 
Ills snbjc'ct ” I'Ossiis and wli.it they ’I'lMch ” Ad¬ 
mission to the leelurc's, twelve iii Tiumbcr, is frei' 

.\ si \iui: of I’lof Adolf voii D.K'ver, presenteil by 
the fnteressengememst li.ift der Icirbi'iifabiiken, was 
unveiled in the' Dotanic (i.irdcn ol liu' University of 
Miinieli on OiTober 20 Prof Willstattei sjioko on 
bclialf of the Dniveisily, and Dr Dnisbeig on behalf 
of ilu IntiTcssengemcinsch.ift, Piof Ueohgc'r fcir the 
It.IV.man Academy of Sc k'ih es, and Di Le])sius for 
tin- (jeini.m ('heiiuc.ij Socielv 

A foMMii 11.1 “ to inquire and to Peport as to tlic 
^method of c lunging fui g.is on ,l thermal basis ” li.is 
tic'cn ap|)onUc‘d by the- Itoaid of Pi.ide The mernliers 
of the (ommittc'c arc' as^ folicnvs Sir Chirendon 
(joldmg llv'de (Cluvnnan), .Mr .\ilhiir Balfour, Sii 
JaiiH-. M.irtfli, .Mr A A and Mr. VV. J 1 ! 

W'oolcuck Mr W H L Patterson, of the Board of 
Iradc', will act as secretary to the'hommittec. 

In .1 communication to the Ji’rvuc Scicntifique of 
Ocloher 28, Profs Bc'-hal. ffi^ller, and Moureu urge 
tli^ necessity of establishing some kind of protective 
measure to prevent Uerman chemicals entering 
1 ranee They point out that such mc‘Hsurcs have 
been established m tire United Slates, England, Italy, 
and Japan, and they Iieheve tliat piompt action of 
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a similar kind is necessary if French chemical factories 
are to remain in operation and French chemists in 
employment. 

'I he BiblioKraphic Institute for Au.vShaiy Scientific 
Work (la Longridge Foad. l.ondon, S.W. 5)^ estab- 
lislietl in lyiy, aftords assistance 111 the work of 
scientific research by supplying bihlK)grapiiics upon 
subjects of any kin<!. 'I he (ost of such bibliograpines 
depends entne>y upon the range of work comprised 
in the sp<-(.ial suiijeot slated I'lirltuT infonn.ilion 
can be obtained from the Ihiglisli representatue ot 
the institute at the above address 

.A MH.MoioM. window in Westmmste: \l)l)e\’ in 
reiiiemluanceof Sir J \\' Wolfe Jkiir}', [^ast piesidenl 
of the Institution of Ci\il Ihignieeis. w.ts dedualed 
on I.)cceini)er 7 l)v Hu* Dean of Wcslininsler '1 lie 
window, whicii is m the na\e, loiit.ims the figures of 
two angels httlding tablels on ulm h rite insinbi'd tlu' 
words '‘ 4 n .Memory of John WoJfe Ikirrv. K ('H . 
FRS, Cnil TMiginecr Horn ’Hji) Died U)iS ” 
}ielow*tlio l.ihlets <ue shields showing, among ottiers, 
the arms f)f the*histrt.uti('ii of (i\il hiigiiu'cis, of the 
TJni\'cisity of l.ontlon, and Sir Joliii W’olfc J 5 arr\’‘s 
personal aims 

Tin-; annual meeting of the Mathemalual Associa¬ 
tion will be held on Monday. Jrimiary i, and J'nosday, 
Jannar\' 2, <it tin; i.on<loii Dav 'riaiumg (ollege, 
Soiithamjiton Row At fhc Monday meehiig, vv'hu h 
IS to be at s Ih' S Rroiletskv^ w dl leail .1 paper 

on “(Hiding" On liiesday tlime will be Iwo 
sessions, one at xo and the ottiei at i V* At the 
first, a st.itemoiit resju'ctnig the forthcoming leport 
of the Siilt-conilintl<‘0 on lln- 'ferU lung of (.eonietiy 


will be made by Prof. E. H. Neville, and the 
following communications will be read: " 1 he Uses 
of Non-Enclidean Geometry to 'rtachers," W C. 
I'letchcr, “ Simple (lcometnc.il and Kiiicinatical 

Hliistratioiis of the Plane Complex," Prof. R W. 
(leiicse, and “A Certain Dissection Problem," 
I Drill. *At the aftcrniKm meeting Sir Thomas L. 
Heath will delivci Ins piosidenti.nl .address, taking 
.IS his siib](‘tt “ (H<“ek Oeoinetiy, with Speiiai 
Rideiencc ftj Intimtosim.ils ' ; an«l Prof. A Dodge 
will u'.vd <i p.ipei lyi “ DilfeunlMl^ as tlio D.isis f<jr 
l\’.u limg tlic (#ilcnlns " 

A UM'M'l Cat.ilogne (N(‘\\ Sriu-s, N'o 5) of seumd- 
liand books on sale h\ Messis Vi leldon and Wesley, 
l.td , 2 \itluii StK'ct, W C 2, has pist been issued 
It tonlams u|)W<irds of 1200 titles of works tleahng 
with geolog), miiiet<dog\, mining, lo.il gus, water, 
Iniildmg malenals. metal maniif.u. tines, etc 

-Mhssks Dui.vu AND ( o , Dm , Margaiet Street. 
W I, liavejiistcirc iil.itisl a slioit, luit clioue, catalogue 
(N'o <i.S) c)t h'arlv Dotaiiual Hooks It is ariaiiged 
under the headings “ ileib.ils an<l Mateiia Meila.i, 
and “I'arlv Agiuiiltiire .iin! (i.inhming ’ Mora, 
l•nngl, Ouliids, ScimI J’iiblu ations, e(< ” Among 
the j5() woiks listed nian\ an' sc.in e • 

l iik Institute of M.'tals, .C- \ letoii.i Sliei-t, Doiidon. 
SW I, lias isMie.l a name ,iml sub|ei t index of the 
Jomftal of liislihile (\o!s 1-\\\ ) 'llie volume 

iniitams more than 2o,oo(» (iUik's and covers inetal- 
iiirgu.il woil^ done diiinig llie peliod loo<)-2l 
( opics can be- obtained (luoiigh booksellets 01 dnect 
fiom tlie Institute of .Mc'l.ils 


Our Astronomical Column. 


Tin-. Kri'oi,: 1 lai No\ \ IN (.vk\ In (lus i olmnn l.ist 
week U'tereiice was made to the annoniK eiiK-nt iif 
the appeamiice of a new star neat the i onsiellatioii 
of f.vra 'I h(' wiatlier i oiidil ions lor otiserving the 
objei t weie iiol f.ivonrable, in this cnintiA .it least, 
until the night of Deccmbei o, wlwii observations 
were made at (Ha'eiiw ich, the Ntirman laukvei 

(.)l).sorvatoi\- in Devon, and at Atmagli .\ll (he 
observcis n.-poi^ed that no liright star evisli'd in the 
region of tlie supposed nov.i, in l.u t. Vhologiajihs 
of the ,s[)e(.ti'a of sl.irs in Ih.il region down io the 
.sixth magnitude, taken at tile Noiman Dockver 

Obseivatory, dfd not reveal >lie preseme of an\ star 
giving the rtiai.u teitstic speitnim of a new slai 
'J'hat a st.ir of the lust ni.ignitmle should dun so* 
qiiicklv m such a slmrl pc'i md of tune would be 
quite um<[iie in tlu' letoids ot nov.e, so it ninst lie 
assumed that th? obsi'rver w.is mist,^ken or llie 

aiinoiinci'ineiit iiuoircct * 

Jh A C, D (lommelin wiites “Widespread 

cloud [irevcnti'd tl«.“ annoumenieiit of IIh' disioveiy 
of a Nova m D\ra from being tested at oiu<', and it 
was tliougiit advisable to eiteiil,it<' it with .1 <aiilion, 
.so that .idvanlage m^ght be taken of any < lear 
intervals to se.iich for it Deceinlx'r i> w.is i.iiyv 
clear at Greenwich, .iiid it was qiiicklv found that 
tlu'ie was no stiaiigo orb visible to the naked eye 
in the lU’iglibonrhood of the given spot. 'I'elescojuc 
comparison was made with tlu* DD chart tor an 
area of .j squar«? degrees round the position without 
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smu'ss liiis scaidi ^as tomhisive, at least flown 
to rnagniliKle 7 Dr lo<k\ei,Mr Idlison (Ann.igli). 
Piol Stromgi<*it. and Di W 11 Sleavenson also 
seaidn'd without snttess Ihe l)a/ly .Mail cabled 
to Dmharest am! le.irnl Ih.d tlie Astrononm al 
h(u lely llier*' km'w notiung ol the dis.overy I lu'ie 
Is (heiefuiv jiraetuallv mi doubt that the annoume- 
nu'iit w.is the result of smm' mist.dee, the c\ait 
ii.itiin' of w Im li it Is nsf'less to con|(» tiiiv 

D\K(.j. I'lKJ.nvi 1 s —Mi W F Demnim wtites - 
“ \ laige tnelsill appeareil on* Nov ember 2 j at (> p> 

I* VI winch was seen Irom l.ondon. Mancliester, .iml 
other jil.H es it ( aiised Ioitsideialile lla’ii' in the 
sl<\ loi seviVal sf'i.imis, ami thiew olS a tiain of 
spaiks at tlie later pei^od its fhglit ( omjuuing 
the V.irioiis oliseiv.itions the lAdl.int point is iiidnated 
at S7 -r^l' .ind •tiu' meteor (ell fioin ,i he]|;]it of 71 
to 21) miles Its length vil path was about i2j mile.s, 
.md ^elmitv 25 miles pel seiomi It jxissed (iver the 
eaitli iiom ihe region about 12 miles west of Giiinslvi.- 
to S*liiewsbui>, ’I he radiant point ne.ii 1 heta^ Aungae * 

a f.iirlv well-known centre of minor shower 
observed dining Vl'c last liall of Novendjer* 

A^ollu'r gieal lii*eb<ill appean'd at about midnight 
oil l)i'cember 0 and caused a surpiising illumination 
m the legion of north lancolnshiiv \ noise like 
tfmml<‘r w.is heard two ihimifes .vfioi the dis.ippear- 
anee of the meteor i he lliglit <if the meteor was from 
east to west, but details of an exact nature are lacking 
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Research Items. 


\\’Ali.K-SUI‘l>l V IN (l.NIKAI A ( M R.\I-f A - - K<‘(0111 
iiuesliK.ilKjiis It) llu' l)caii df Xostrjlia h<i\c 

Jl iiioic nidimsiii^ .ispiNi lliaii il lin<l of olil In 
D'sun-cry (at I iccdnibi-i. Mi () 11 1 l^islih<‘lli. in 

(IlSi.UNslIlj.^ till (•{on<)IUI< pus'll! illllir’*, of (rntliil 
Aiistrali.i, points out lli.it .1 (onsnli'i.il>l(“ ,pi'.i ahoni 
I'^o.ooo s(| units, li.is an tli‘\.itioii of sonu- 

2000 ft aii'l iisrs ic) 5000 ft III till' Mill Iloinicli all'! 
.Mtisoiovc I, MIDI'S lint (.'\(n in tins nioif 

p.'iil of 1 ,'k- l.n 11^1(1101 the i.nnfall srt nis to ho Ic'S 
t Inin loin a \ oar^and \ 11 \' inn 11 lain in iis o. ( ni h'iim 
I he liitnrn o| {■(■iilial Aiisii-ah.i <U ponds on tin' 
possilnlil) <il SCI nnno a sall'^fa< loi \ v\.iict-snjip|\ 
A ^.Jl'c.il deal (onid he doiu h\ the < 1 ni'ia \ ,11 ion ol 
sinl.uc \\a1crs h\ rV.ins o( dams. > ti , hnt siih- 
Iciiancan ualci iiiiist he the < Inet soiine Main 
(Jiiile shallow wills s(.i m to iiin lioe|\ with oood 
water, hnt I Inst' < an siaoeh' he looked on as in- 
exli.tnslihle Aitesian wills aH'- piomisnn; ,nid the 
uatei, thont;h lii^^iih iniin i.ilised, is \alnahie loi 
}>;istotal inirpose-' When the watei siip[il\ is 
.issuied and iailwa\' 1 oinniiinii atnnis . si.d'lished, 
Mi Kishhetli thinks this ii-ipon has a Intiiii. as a 
jnistoi.il aiea The lamiii;.: i.ap,uii\ and snita 
hilit\ ol ditlerent paits foi \aiioiis .nnmals nnist he 
tested, lahhits and din^ois ninst he s\sti inatn .illv 
attai ked, and slo(.k routes with jiiimainnt wills 
'tp thild, nma. and woltiain .ne .iNo know n 
'to OK in, hnt dilln nities o| tiaiispoil ,is wi,']| as kn k 
of watei lia\ e di la\ ed iininin; 

W M I K l\- I III Kl M <'o\] I II 1 o - I he Kill I I oal- 
tield w as re\ e.iled 1 a Inn el ml e in a i Mo\ ei ni J •'''no , 
sinie then no tewei tli.in toit\ hoKliotes, lompiisum 
upwards of 00,000 feet of hoiiiif;, ^.i\e tNhndLd oni 
knouledwe ot its nea and di plh \i present the 
( oal Measiiies ha\i oieii pi neli.iti d l>\ sh.ills ,it oiilv 
h>ui points, at no plaie lia\e tlie\ heeii pro\id at a 
h ss diplh than Soo h‘et helow oidnain.e datum. \et 
lh(‘ oiiK' impoi tant natural dilin^nlt\ in 11n n 1 \ ploit.i 
' 4 jon IS the pi( SI.-IU e ol lai!;e ipnititittes oi water in the 
o\eil\nii; rot k-s in a papi i iiienlK siilninlled to 

1 he I list 1 hit ion of (nil haupneeis on " I inh 1 i^unmd 
Wateis in the Kent ('o.illtelii, and <lieii lin idenn- m 
Mmtn;; 1 )e\e[opin( nt,” Mi !•; <) hoistei Ihown h,is 
hion^ht toyethii man\ mtiiestm” l^uts (oniernniL: 
the qiianlit\, ipialil \'. and loi al jnessiiie ot t he w .ilet 
met with at dill('i(.'nt Inni/oiis, ainl has ni.ide sn.e'te'-.- 
lions, based on tlie lesnlt s o) Ills ohsei \ at ions, w hn h 
should (>io\e ol \aliii,' 111 the de\ilopment ol inimn^ 
aiiil iiiuli ritionnd watei siiiij)l\ ni Kent Indesiend- 
111,1; onh'i 1 Ik' w a tei dn ai im; st la ta o\ 11 K nii; t Ik (oal 
•Measures aie, the Jlix eiie, ( halk, laiwii (.niiis.ind. 
Ilastnif^s beds, and eslnainie sands ol (In. (iieat 01 
Infeiior (fohti' |)nnft<; the last nine or ten \ears, 

2 to 2! million gallons ot watei jx'r <la\ ha\e lue-n 
{>nnipet| «fiom liltiianstone .ind Snowdown jnts fii»iii 
the wah-r-lieatin^ Ix'ds below the Chalk* Ihisw.iier 
is allowed to mi) v)|| <•! thv snilaK- I he aniliot 
points Old (hat the maili laultin.L; and lissuinn; lotlow 
(lie dnc'Aioii (.d the iiiaioi leeloiiKi folds, and tiial 
llie watei 1 die Oolite sands is dlinied into iinie- 
pendent bloi ks h\ ]>ost-jnrassic laiiltin^, he *mdi- 
i4i(es il)(' .mpoitame ot a knowl. di^e <if tins tanllim; 

*11) mimnt; diwelopmeiit the watei m the ()Ahle 
sands and in tlif* (',11 boniferoiis Limesloiie below t^e 
('oal Mea'^^iii.'f probabi) (oidls lioip the l■l(neh sid'.' 
ot the ( hainiel wlnr<- these VicksVu'e exposed in tlx 
Konlonn.i Is * 

Anis in K’IIaHon 10 r^'.Nis- M\I iiie<-oph\ tisyi 
is doiinna'i'il h\ the feetiinj; habits ot ants and llit'ii 
oflsprnij;. I'ntil tlx'se ate liilK iimkrstood, it is 
sraicely po.ssihlc to p^asp the true eeoloeital sis^nili- 
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cam e, and tlie origin of the extreme cases of apparent 
or trm‘ symbiosis, between certain ants and iertain 
spenes of plaints In a recent <iiid xeu readable 
pniiliiajioii (" Ants in tlieir Diverse Jb'lations to the 
I’lant W'oild,” null .Anier Mas Nat Hist xdv , 1022, 
i'p extracted from “ \nts of the \nicncan 

( oii.uo l•.xpedIlu)^,” j)t |) j Heqnaert has broiigliL 
togethi'T the \<uied and disioiinec t(‘d links ol exist¬ 
ing knowledge, iiiid a perusal ol tins woik only 
emphasises how ne((“ss,u\ tli(‘ closi' to-opeialion of 
I ntoniologisis and botanists is for tlxf propel iilter- 
ineiatioii of manv of lli<' problems 'I he dispeisal 
ol seeds i)v ants is evidmitly an important hn tor in 
jikinl disliihidion In l''nro])e a gieal main grasses 
and liet l),n eons pkiiils iel\’ almost ex(hisi\el\, or at 
least to a kiige extent, on ceitiim species ol ants for 
the siiiiisvtnl dissemination of their seed 'I In' 
uiUnaliou of liingi by ants is one of the <iiriosilies 
1)1 bi()Io,g\, hilt we know that ulieii the temale of 
f//a starts a new colony, she eames in her 

niliahii'cal poin li a pellet (ontaining fiing.ii hvpine, 
with whirh to start/iiiigtis cnituatioii She manures 
the mKilmin until it attains <1 siitliru'iitlv lunuiious 
giDwtIi to fi'ed to the lai\.e .The fiuigal [larasitcs 
ot .tuts, and the mti.n eihiiai harteria of these 
nisei t'.. also (oine in lot disinssnm A lapgi.- part of 
the pa]>er is devoted to a review ol the nuinn'io- 
jihvles of Aliu'.i, iiiid tlii-ie is also iiuluded a hihlnj- 
gi.ipliv ol mole Ilian iioo refereines dealing with 
ants 111 lelalion to |)lants 

K1 SI \K( III s ON ()!•; ] nor 11- ra and I )i.rm vri 1 r \ — 
Cart \ (it liie " l■.unle de J-'nince ” lias leceiitlv come 
to hand ami IS (h'vbted to a dcsciqition of tin' Ortho- 
pleia and 1 >eiinapti la ot that country .M ( hojiard, 
the author ol tins hisi n. iile, is a well-kiuiw n aulhority 
on these- msec Is In <1 < onqi.iss of a hltlc' nioie than 
joo pages he has provnk-cl .1 iisc bil and piolusi-ly 
inii''lrated s\steni.ili< liamlhook on the inli lamia 
iiilialnting hram.e Mr Aloigan lbl>aid ((•i.casnn'l'al 
C.ijH'i's ol tlie C* run e l*ai.iahi Jhshop Museum, \ ol vii., 
I'P 3 “.S- 17 '>. pis x\\ ] -.xxvil ) 1 e\ ises the spec les ol the 
'aine onleis ol msc c.ls mliahiling 1 l.iwaii It appears 
llial tlie C.ivllida' an- Ihe richest in sjk'c.u-s ot any 
kmiiK and miinhei yi kinds, ot w lin li 2 | aie proh.ibly 
iialive .111(1 () adventive ’’ ’! heie aic‘ no CliasninUe, 

no native species ol Ncinlnke, and ol 10 speiu's of 
C.killnke oiiK 2 .tie n.Ulvc' (It the IK lin.qitera 
thcie arc i’ si-ccies, cjiie ii.dl of w!in.h are native 
In the \iin.ils of the 'I'lViiisvaal Museum (vol i), 
I<t22, [)[) i-<|(), |. jilates). Ml J \ Ivehii desc.iihes 
the I >( imaptc 1.1 ,imi Claltid.e ol tin*' li.iiisvaal and 
Nat.d In file lirsl-meiitiom d gionp oiilv (i spi-cies 
ap' lecoi'h'd ami none .lU' new among tlie Hlatlid.e 
tlii'ic' .IK 7-t sjK'cK'^ ol wliieh 2} ai( new In llio 
/-‘r/A/o; I'/ I'.DtomoInyuUl V(^| mu, ji.iit 2, 

^i')22. Ml C. C I v.ii'ov Kuiliihnies a siuciv ot tlie 
grassliopp) i-i of lhc‘ genus I Itei oglv phus ,iiicl their 
m'.iKsi .illn.'s I liev aie well known in Imh.i as 
pests ol iic.c. .111(1 siig.ir-e.tae, hilt hitherto only one 
sp( I n s, II |^'nlhll/, h.is been Kuisiciired noxious It 
ap|(.iis. ]iowe\c'i. ih.it scver.'I specie's ,ne probably 
in[mious, ,111(1 this atlnle is wiitleii with the view 
ot aiding 111 1 III ir dis(.i mnnatioii .i*rid lec ognitioi) 

So.Mi. fxDiw Liiciirs- In liis notes on some 
leeches iii tin- liidi.m .MiiseiiiW (Kee Ind Mils, xxii 
PK ''M'k 72/, DeLeinher i()2i) I Ivabuiaki deals with 
twi iitv-sev I'll spc'i les and makes three new genera. 
In the single example of I'oiriminobdella, <i new 
gc'iins ol tl.e I lerpol)del]id,e, found m a stit'.un in the 
Nilgiii Disiiict, Madras, the digestiv^e tract opens to 
the exterior not only al llie mouth and anus but also 
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by a pore in the niid-dorsal line of llie fourtei'iitli 
bomile The of Trematohdella, .is clcsenhed by 
Hlancliard. also*op(“n's b\' .1 pore in llie nnd-dorsal 
line, and 111 Horst s W-pJif/ts duhni there .ire two 
slender passages from the giit to the ynlial sin face 
wiierc they ojieii to the e-tlenor 

Pnil.llM'lM KoONI) WORM - B SdlU.llt/ 

refolds {Philippiiir fonni S( r \\ No (>, lo^i) 
observ.itions on tiu' lite-his(oi\ of Jstvoo {••lol'Uiiiii, 
a p.irasiti' of callie <ind of \\.itei-l>nl(aI(K,'s in llie 
Idnhppine Isi.iifds liif eggs diwelop r.ipidh 'blit 
if exposed to tli< lii'nt ot tlu' lio]')ii.d snn are «)iiickK 
ik'Stioyed —.iiut (oiUaiii Iai\;e after ahoiil twelve 
d.ays Snell eggs haltli in the iiirostiiic and the la 1 \a' 
migrate I'lti the !i\ er and lungs back to the almn ntai v 
can.il, as in tin-eoiniiion lomid-vvoi in ot man, 
iHinhruonli'^. but appear toh.ive.i gteaim teiuteiuv 
than m the latter spec U‘s to Imgei in the liver 

niSTRIIUMJO.N' or Or loot M.t l.\ IN III! A\MKtlK 
—‘I'wo liiither pails ol \o! \j nl the \uslialian 
Antaictic J^xpi'dition are (tnilnhiiled b\ I'lot W 1 ! 
Jh'nham-tl'art \ on the Oiigochaha ol M.uijtiaji'' 
Island and l*art 5 on the I naimnl (.ephvie.i In 
llie foyner four oligoi hades .oe rtioich'd- two 
spot jes of Manomna. one Lnmbiu illus, .ind oiu' 
jMierostolex (Noliodriliis) In (oniieMon with tins 
last, l’i-o| Ik'iiliam dist nssi-s the views tli.it havi' 
been advaiieed loateoiiiit (01 tlie pn sent distiibiitiiiii 
of Oligovli.eta on the siili-\titau tu islands an<l 
eoiKhides that this taiinoi Ik- .uioimli-il lor b\ 
ptjl\’[ih\Iv, floating lafts, caiii.ige b\ buds, <3r bv 
diilting seawoetls. and lu‘ is ted bat k to the view, 
first put forw aid b\- I hahlaid in i<S<(!, (hat t he \ ai mus 
islands anti sonlhern lands wete oinc ('onneOti! b\ 
lami bi idges I le Ik-Ik-v es I hal t he toi iix’i ot i in n in e 
of til.mis of Islands wtnild snllue to explain (lie 
dislnbiition ot oiigot lia-tes, (or the <,o(oons td Ihise 
wonns might then have been ilistnbuli'il on the 
feel ot birds, ,iiii| the pelagic larva- of sonn- of the 
litloial animals might have bet-n .ible to sinvive 
for*t!ie sliort lini< iievess.irv to pass avioss tlx inter' 
veiling seas He puls tlx origin ol tlx t tligoi ha-ta 
" somewtx'ie in tlx eaiK Mi-so/oit. e[)ovh 

ht'N(.\r l)|si VS! s Ol l\'n I - In the ainmal n-poit 
tif (lie ItepaiiiiKnl ol NgiKulline i>l tlx- 1 gaixla 
Prtili-t.tuiale spi-it.il alli-nhoii is ilnetted to Itx.al 
fiing.il thst-ases ot iite Iwnlv lailiiies in tlx- rx.e 
emp iisetl to be alliibutet! to inisnilable inviion- 
mental ttiixlitions, bnl it is ixib-worlliv that tlx- 
.syniyitoms of “ blast ” disiwsc losiinlile tlx (-Mt-il 
of tlroiight aixi pool soil 'i Ins well known dis.ase, 
caused b\ l\i u nJ-.ii in "iv'd, i-' lefvoited lor llx- lilst 
tmu' in \fiK.i llx- disiase .ipjie.irs tf> be wxle 
spn-ad, no( oix- ol llx' ploN examined being eoin- 
pli-teh' flee I’olli Iea\t‘s ,iixt jli-itis aic alletteif 
and w hi-n Ihi- l.Utei aie .iltai^ed at both ixules .oxl 
mlt-inoih's the pi.mis mav bn-ak «lown and llx- whoh- 
plot eoilapst' enlnelv in b.ui t.ises '1 !*(' eais ,ire 
Mimeliinos ixniiud, but il .iltacketl the giaiiis are 
einptv or onlv hall I'lHetl^ \( no Itnx- has any 

diseaseil t onitilioii* ol the roots bet-n ol)seived 
“ Id.1st " apfieais to )>e 4 lx' oiiK inaioi* disease of 
rue III I'gaixla, but in oik- ins|atx<' (iiliht'u'lhi sa/f- 
hnu'tn, a fungus w^tb a bad reioid, li.is ovenned 
'I'he supposed (oindiai stage of this fungus, a sjienes 
of iMisaimni, li;is not l»e<‘n ptoved (o lx- comxs'tevi 
with the (libbi i«-1la, .nid it is not palhog, nx tiv 
wiu'.it, me in main-, otrall of vvlixh it wastonnd in 
the I olintrv 

I’RAikii Vroi iMtON IN In.tNots—A paper by 
Homer (' Sampson under this title, pulilislied .is 
Artiele it>. m \ol, 1 \ of the Natural History Survo\' 
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of the Stale ot Jllinois, lUiistiales how Aiiu-m.ni 
ecologists aie .ittem|)(mg lo leioid fheir mam nalinal 
vegetation fe.itnres Ix-fore those are toii much inodilied 
bv man’s ailivitx-s Sampson leioginses the gie.il 
importance ol climate m d' t<'imimiig the ” veiilie ot 
ilistiibiilion ” ot the gi'-al piaiiir foimalioii, wiixh 
loiixuh-s loiigliK in ils dis(iil>ulion with tlx- aie.i 
vvlu-re the latio ol mini,ill (o evapoiatioii lu-s betwi-eii 
<)() and So* jx 1 lenl \s the pi.mx- is iix-l willt 
l.iitliei from Its iiahiia! M-iilie of .list 1 ibiilion, ils 
stal'ililv becinx's iixieasimdv les, so tixil it dis- 
ap\)eais belore v.uions (-daphx aixi1>ii>lx m^lueixis 
S.iinpson (lestiib.s l^x- oiigm of llx^piaim- hoin the 
sw.mij's and di t^-r mit.nxI 1 < gioiis K It .1 1 i lx- < to-.e ol 
. the last gtaual peiiod t'li these two soil t\i>es iwo 
diMeunt si-ries ol pi.ml asso> i.itions have lollow.-d, 

I liv diopliv l(.‘ <m<l xetoi'liv te 1 rs['^4 tiv eh in c li.u.x li-i, 

■ but both have- (-iid<‘d m llx- piaiiie /one in llx s,ime 
! asso< i.ilioil, doininaled b\ l;/<//e/>ege// tnniliiiu, 

I llie tall bhx' stem gmss \.-i\ sinking iiiiisi h.i\<- 
! been the .ippeal.nxt; ol the w xh- tolling pi.mis, 

I I lotlied willi Ibis glass glowing lo a ix-ighi "1 lo- 
I m feet, so tli.it (lx- eailxi scitleis tonid follow the 
i inov ( nx Ills of lix 11 I .111 le onlv b\ i limbing to <-le\ ali‘d 
gromxl and ix)liiig the agil.ition m tlx- v.isi j)lanis of 
glass llx- aiithoi IS lo be ( ongi .11 iila led on oix- 
iimisu.i! li.itiiu- whxh (einmiatesa nu mnii vvlixli is 
itnonglxml adimiabh t !<'.ii and 1 oiicise I his is the 
liold ,(Mi-m|)1 iiiadi- lo siimm.ilise Ihe < Inel li-aliiies 
ot piMiiie \eg(-l,itioii in iioii-lei hiix .d language so 
I th.it llx- gi-ix-ial piiblx mav I«ain Itx' nsiills ol the • 
stiid\ ol <jix-ol the gitMl n.ilinal assi-ls ol the st.ite 
this piiblx shoiilil 111 mbnsl.-.l in llx- aiithoi s 
slatemeiils ,is lo llx- lelativi- want r)t siuiess tli.it 
.itb-iiilg. ( Holts to III iiig nal ni.il loiest tiixh-r < ult 1 v .i- 
tioii as lomp.nrd wilh llx- lesiills ol inltiv.ilion id 
pr.nrie l.md w lix li»is*noiin.iIK ix lx-t m Inimiis ,nxl 
less Icai lu-d ol ils moig.mx c oiisl itiienis 

W'lviniK i\ iin Wisi Imhis MoiuhK .uu( 
.iniui.i! ii'poits ol the Wi-..! Indus aixl (.iiibbeaii 
We.ilhet Srrv X ( liav** nailx-d iis lor 10-1 .ni'l a« 
l.iige p.ut ot lo-g lh<' pnbix .itioii is (.timd out 
bv Ml OllVlI I, I'.issig, nX‘b otologist 111 (h.Uge, .it 
s,in |n.m. I'oilo^Kxo, llx- s.-rvici- being in »o- 
opimiion with the g.i\*< 1 inix-nls ol (lu- isl.iixls of 
tlx- West lixlx s and ol tlx- .id|,ui nt < o.isis ot ( i nti.d 
.11x1 Soiiili AineTx..!, mxhi llx- umtiollmg inlliieiue 
ol the I’ S Weather Hnir.m l»ail\ ramlail lelmns 
aie given from about j-")" st.ilioiis tliiniighoiiL tlu- 
ve.n I'l-’i, .Mid lioin more th.m 400 st.iixnis in llie 
r.iiK months ot 10-- I" thi- kilter ve.ir nimUhlv 
nic-.iU .mil exinine l(mpeialilHs .ne .idded I'or 
eai 11 inonlli the nu.m lanitail toi ihe eiiliK- set iioii 
I Is given based ii]ion the lepoils Iron! all stafi'tiis 
observing, and iisiiallv a lomp.nisoii is mtide with 
I llx- norm.il In the iix-.ni po. ipit.ilx'il foi 

I the (Mtiie .iie.i w.is lightest .| 111 nig* I he nymill nt 
I, \ptit wilh .1 liX-.m of 11 111 .md a ine.iil freiineiuv 
i ol S da\s, tin- moiilji o!^ Ix‘.iv x'si mmtall vv.is 
Oetolx-r with 7-); Mi wlixli fell on i<> d.iv's I lie 
me.m anmi.il l.ill^loi tlu- enliie .iiea w.is 54 \2 in, 
•uxi llu- mean imniber ol <l.i\s willi i.mi was ijj 
In |ayiau.i the annn.it extiemes .it liideieiit st.ilioiis 
I inged liom j(i in lo inn in , .md in liinxl.id boin^ 
no Ilk. to 150 m , tlu- a I 111 11.1! tni.ds dilh-nng gn .itlv, 
due to tlu- v.irvmg (oiingmiihv (tl^servatuhis are 
ieta)i<!et! nl ev.ipm.illoii, w.Uii temp^-ml*iie. and 
e.ii tlxiii.ikes I'Ik* •>< < m^< n. e and movements ol 
tiopuHil storms ate smted. w.iimng ol e.u|i stoim 
being given bv tlx- I S Wi-atlx-i IhueiHi t onsuler' 
j .d'ie' dcv<‘io|>nieul of tlx-kiepotts evident, .md 
1 tin- vahu- ol the d.ii.i will m this wav be fiirilu-r 
' c-nliani'cvl 
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Physiological Aspects of Physical Measurement.’ 

, By Sir John Hkrbert Parsons, C.B.E., F.R.S. • 

TiHVSK'lS'lS too ofUMi forgot that the basis of logical nature common to all human observers and 
1 plivsioal moaMircnients IS luologicai, tor the so- also to the Uo-c.al ed personal equation of the 
c.dle.l ■■ outer world •' only exists for us bv virtue of given observer, f*"" iZ bTis 

the sensations ,i arouse.s in oui bodies Plnsu.d l^«ourse is had to nut icmatical thTO^ 
itH.Tsiiienierits are on.-n to (lie errors of, .ill luiinaii ,,f the theory of enor, which IS a bianch of the theory 

obserr.iiions, ami ihese vary in ilesri-e .ueortluif; Co of iirobability, is that small errors will be more fre- 

the tv'jK’ ()( oliserv.tiion in .ill (..tsfs tiu' obset\.iUt>n (jiicnt th<in ones, very Idrge ones will be prac- 

I'l the fonn.itioii^of a bavd on the seiisa- ticallv nbsenl, and tile mean is tlK‘ result of the 

tions <|<>rivetl fioni llie sliiiniialioii of .1 sensory niiUiial destruction 01 compensation of many small 

orj,'nn l’livsiol< 1 ?iit al ( \pei mu nts show that slinuiia- soiiices of error acting" in o])posite dirtc.tions 

lion of some sensoi\ orj^aiis ^ixef iimre sh.irply I'l'c Ivinelic liieory of gases is bmlt entirely upon 
dehned nsponsts th.ui ollu-is Ihiis. the lasponses tins slalistical foundation, and its success in explaining 

to smell and taste <nitlc and vague . those to the pliysual propeities of gases is strong evidence ill 

moder.'ite i iitaiieoiis*shiimli (imdiand temptialme favour oi the statistn.il theory There are several 

--mm h belter deliiK'd . tliose to ainliloiv stnimli, siiH mathemaltcal ‘averages or means,” and much <lo- 

bettei, .iiid those to V isiial best o( all pimds upon the i hoict: of the suitable “means,” 

lint even .'imong the varieties o( a givfii Ivjx' of whiili itself depends upion the frec[tiency distribution 

setisatifju vaiioiis ilegrefs of defitntion ate met i Ims ol the observ.ilions Ciraphic methods of eliminating 

jMin, thoiigli Viil.incoiis, is - rude like smell and l.iste, (Miois aie coiistaiUlv used by jihysictsts. One of the 

in V isiori, form sense is miu li more at v lira tel v deli tied < ommonesf is tlio method of interpolation, and the 
th.in Colour- serisf- Delmihon, indi'ed, vanes as (lie smoothing of the < nrves 

biidogical dillcienlialioii of tin- sense organ An mlereslmg example ot the opposite U’^j^ei-t of 

Now, the nuist lughiv dilleientiated sensoi\ organ iiveiages is the modern view^ of atomic weights. 

IS the eye, and the lov e:r is ils most highh' difteicnli- 'Fliesf'arc some of tin- most accurate physical iiK-asure- 

•ited pail Ivspenments show that the gualest dis- meiits ever made and have bet'ii coriccLed by the 

< nmmation ismetvvrtli m fove.dslmml] i he highest best slatistual methods M.my of them approximate 

,<legiee of sensory dis< nmm.dion is tin- .i])picciali<m neail\ to whole mimliers and there are many thco- 

o( (ontmnilv or l.uk ol i-xai t i.oniimiit\' in two rclical le.isons lot believing th.it they arc whole 

straight lines set end to eml, as m the vernier I Ins mimhers Keceiit mvostigatioiis, clneHy by Aston, 

may b(' called Inuio i(/ni/ily, and it is iiolewortln have sliown (hat the atomic weights hitherto obtained 

that It has been adopti'd eiufiiiualb by jihvsitisls m aie lliemsi'lves averages that there ,ire intiny so- 
the vermei, balance, .ind <ttlu'r msiiumi-nts Viivsi- called “ isoto|)es,” liavnig almost if not (lurte identical 
cists have been V ei V ingenious in aj)j>l\ing lliisi 1 itii ton « hemical propeilif-s, Iml differing fioni oath other 111 
to ollierwise app.iientlv imsntlaTile nieasuienients, as, the iminbei of lljeii electrons and also m their true 
tor example, llii‘ nuMsiiiement of teinperalme Hut alonm weights, which ate invariably integers 
liu'ie are many ])i.vsn-al measurements to which it 1 liopi- that tins })hilosophic<il par«-nlhcsis sufliccs 
cannot ho applied, or at an\ rale has lud been ajijdied to show that even m t h<‘ matter ol physic al mcasure- 
liolonietry is an examjrli' Heie we are me.isiiniig inents llie plusiologu al .isjx'cts of the subject must 
»lh<- bnglitness of two lights Vv vaiioiis iRvhcs the pc-iforce he taken into ju'count Hut m dealing vvith 
prim ipte of nleiitilv or ecpialily of smisations is made- illuininatioii we .ik dyaling not only with foveal 
Use of - thus utilising the only .ucmale psv i liologu a! vision, lint also with pci1pl1er.1l vision and alterations 
omipaiison- hut the «pialif\^ ol |]n si iis.iiion (o be ol sensitiveness ol the eye under diUcrent eondilioiis 
a<l|iKlic;ited upon does not admit ot tin accnraiv ol ol stnnidalloii It is vvell known that the’ foveal 
nieai ideiititv l•vellm homoi Inoni.itn j’lmlomi It v legioii ol all pails of the held of visum altc-is least 
wi. aie compaimg the btightnesses o|*iwo ilhmniialed in sensitiveness under «li(fc‘ront intc-iisities of ilhnmna- 
aie.is As is well known, tliese arc-as naei iijion eaih tmn It is, theufoie, I'c-I.dively stable, and obscTva- 
otfiei phvsiologieally—bv the ptocc‘ss ot indiutum 01 lions louiidc'd on ciitciia denvvd Irom ccmtral vision 
siimillaneons c-ontinst Moreov.i, tlie jiKlgmeiit is an- piopoilioii.itelv liustwortliv It is ciiiite olher- 
aitectecl by the previous sinnnlation of the lelmal w is.‘ w il h the othc-r pai Is ol 1 lu-held of v ision IUtc' 
atcMs concerned (successive conliast) It is Imther the s.^isHivencss ot the iclina nurcases enoimouslv 
viti.Ued by variations m adaptation uilh dimmiition ot llu' mtcnsilv of sf.mnlation This 

i.re.il w? ""‘ip'’"''''""'’ "1 tniutiou of rctin.d adaptation, winch is of such 

glUne*^ ot dillcremt coloured lights, heteroi Ino- U'emendoiis practieal iinjunlance m the life of the 
matte photometry 1 Icnc tin-<hlteieii( e m colour acts indivulnal and mde^-d of the species, interferes very 

distuTbing elftneiU 'let liy jiraclice it is m uonsly w itli the ac cnf.ic y ol sc icmtili'o mv estigalioiis^ 

jos le to attain almost as a. < male# results as m ,, I'lnsRists have been led asliay by ignoring it as 

honi.KliioiiulK' phot,,ni^-lry Hilt h.iw .,111 wi. Ill,Is;,. tor oxaiiipri-. in Iho so-ialOl " diw-mtioiis fioin 

of the <ic«iuacy ot tltcse deteimmalions ^ In tins • • - - - 

p.irticuUr mslaiKe we can liave recourse to tin la< t 
that the 'iiM-al frecjiu'c y ot llicker depeiuU inxm 
bnghtness .md follows a delimte niatliematu ai law 
J'he c'ye is c xtrcnieiv sensitive to Huker, so ih.il Hie 
disappeaiance^ of ilicker attends a very sensitive 
enlenofi It h^s been found (hat the results olilairu-d 
by the llifkei.pliolomcter coiihrm the usiills obtaiimd 
by the Inst so-ealled “f(|ualiv^’ of brightness" 
observ.ilions « 

N’o matter how delu'ate the uiteiion theie .ire still 
ernns of observation due <0 impciteclions ol a b^)- 

(li I'liffim.'Oniin Snodw 
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Newton’s l.iw of coloni inixlmes ” deseribed by 
Komg ^ 

Hiiysicistifc indec'd, aie so .iccus^omc'd to deal with 
nu.isiiri.iiK'nts of (lie hiau -^1 onlor of iu'niiacy, 
foiindod upon wiial 1 liavo (ailed “lineal identity " 
olixei rations, that they snoi intib to two errors, 
(i) that of leK.iidine thc.s(> obseivatioiis as of the 
siipieme v.didity ot iiiathcinatical abstractions, (2) 
that of ref'aidini^ other obst rvations, to winch the 
'Wnuar identity ” critenon is mappln'able, as of fai 
preatei ,u i iir.iey than 15 m fa( t the ease VVlien the 
inist.ikes arisnig from these errors are too patent to 
be ipmoied, ptiysuists are apt to exhibit an un- 
wair.intcd nnpalience with the shifliiiK sands of 
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biological science. The fact must, however, be faced 
that m all cases#the observing instrument is a living 
organ and is. therefore, in a perpetual state of change. 
The rate of change is relatively slight in the most 
favourable ca.ses, but rapid and con)j:^cx m tlie less 
favourable Physicists have been noloriousi\' suc¬ 
cessful in so reducing the physical complu ations of 
experiments to a inimmiim tliat the problem nearly 
approximates to a mathematical abstraction, and, 
therefore, the highest degree of accuracy, i-'iirther 
advance is to l>e souglit by gre.iter attention to the 
biological complexities m orcler tli.it thev, too. mav 
be subject to more coinplole control 

A mass of evidence has ot recent \c-ais aci uimilatod 


to show that in peripheral vision two mechanisms 
are sinuiltaneousl)- at work Of the^c, one is chielly 
concerned with \ision under low intensities of liglit - 
what 1 have called scotopic vision. The end organ 
of this mechanism is (he lods of the rclin.il ncuro- 
epithelium Photoptc vision, or what may bo called 
daylight vision, is clucliv earned out bv the cones 
The duplierty tlieorv is so well established tliat it has 
even found its way into the writings of tlic' plwsicists 
'I'hc explanation and om loiowlcdgc of n-lirial adapta¬ 
tion depends upon these |)tivsiological fac Since 
letmal adapt.ilioii plavs a prc-|)(aiderant pail iii 
siimiltaneoiis and sift ccssi\c- conti.isl its importaiue 
i in photuincdw'^ill lie le.idih K'.iliscrl 


The Design of Railway Bridges. 


A SlUlJKCT of great importaiu c to the gencial 
public is tlic safety of the tlioiisaiKls ot 
budges by means of whicli our railw.ivs (loss roads, 
rivers, and other railways Ptobablv it occurs to 
/(‘w railway tia\el!cis to cruistdc'r lli<‘ (oniplexity 
of llu!, design of each bridge they cioss and the 
oiganisation recuiircd, to inspect, lest, and mamt.un 
every budge in*a condition suited not only to llie ' 
trattic for which it w.is oiigin.dlv designed, biit aP.) j 
to the iiiereasod weights and speeds which lia\e I 
sincc^ bec'ii inlroducc'd it is but iiatin.d lli.il dillei'- ' 
eiK.cs ol opinion should aiiM- between the i.utwac 1 
companies which have to )>ay for their <-reclioii ami j 
maintenance, and the i-loard of Trade wlmh has | 
to satisfy ilst'lf that litey are s.ife 

The Ministry of Transport has ic'ceutly caiiied ! 
out a senes ot tests mi actual Inidj^i's. .m<l lias isMied ] 
a repoil (ontaming suggestions wlmh appear to 
foresliadow regulations rccjmimg railway biulge-. to 
be hea\’i(‘r and therefore inoie c\pell^l\c I his 
report has natuialh' aioused great interest and c.uised 
no small c<,)ncem among the budge* engineers of tlic 
Ici^fding railw.iy (ompanies Vl tin* meeting of the 
Itntish ^ssoclatlon at Hull,,the I’.ngineeimg Sci tiou I 
devotc'd a morning to a discussion ol the* iwcibU'in | 
Unfortunately no repiesent.itive of the* .Mmistrj- of j 
Ti.iiispoit look [lart in tin- dis(,nssion, but the railw.n j 
conipamc*s were well lepresenlc'il and the speakc-is | 
included the budge engineers of the (Ire.it W’estein, I 
North Icastciii, and (lu-at (.'i-nlral (ompanies 'l.iken | 
together the j>apeis «.onstitute ,1 (oncise but lairh ! 
complole ic'Mcw of the pieseiit siination ] 

.Ml J S \Vilson, who opened the dis< iissioii with 1 
a geneial ie\iew of the ((uestions involved, showed ' 
that llio dilh'n'tu.e of opinion l)etue(.ii the companies 
and the Ho.inl ot I'lade is neailv .is olil.is Hit i.iil- 
wavs theinsehi's In iSp) 'l'orkse\ jhidye .'un^s 
the Trent wa.s^tested b\ the lUpu-seiilati\e of llie I 
railway c ommissioiicis prep.tratmv (o the opening j 
of the Ketlord .ind l.incoln liiu* I'he delleition ol,' 
t| inches with toui lot oniotivc's ami lendc-is on the i 
centre of .1 sji.in was coiisideu'd exct.ssive ami per , 
mission to ojien tiu* !ine*was lefused I he bridge [ 
liad been dc-signca bv' John ^'ouler w 4 io, with Sii | 
Ik'iijatinn Hakei. was lespoiisible later lor the- h'orth ( 
Bridge He* liad followed tlu* iiiies Lml down by j 
I'.nrb.iiui, ami lie* suggesli'd to the i ominissioners < 
that some I’ustakc* h.id been made*, but aflcT turtiu'r j 
tests the latter jiersisteil in their view tliat the , 
•Stiesses in Hie budge tcre excessive |•m.dlv, liovc- 
t'\ei. I'owli'r siKcecdc'd m convincing the c onm’*s- 
sumers that tin* girders, being contmmuis ov<“r Hie 
middle* pier, wcio not stressed so Inghh a.s uoiilri 
otherwise* be* the* case, and on his ottering to reduce 
the weight of ballast on Hu* bridge. Hie line was 
finally opened after a delay of three or four months 
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'I he subseqm'iil history of Hu* luidge is ol mteiest 
1 he budge* IS sUll lliei^*. loi foi Iv-six \ ('ais it was un- 
.iU('rc<l and (am<'<l all ti.iltn s,i(isla< loiil\-. m iSoo 
it w.is sttc*ngthen<*d bv Hu* .iddition ot a iongitudm.d 
gilder Tlii'se <)Id non biirlges d(‘sigMod Iw I'.iirliairii 
and l*‘ow lei, u Im h liav I* siiiod the lest ot sc'V 1*11 tv ' e'ais’ 
we.ir .nul te.tr .lud art* still m good condition, <ire 
poweiliil aigumenis m f.ivoiii of the view th.'il 
lindgt's binlt on tlu* s.iim* assumptions will be per- 
tee ttv ■'afo 

'I heie aie m.iiiv diKicull 11 s, howi.'vei. in Hu* i‘al-, 

( nl.ilioiis and .issumplioiis involved in Hu* design, 
m allowing tor tlu* (‘Heel ol iiiip.ict due to the f.u I 
Hi.U tlu* lo.id IS .1 live one, that is, not j stationary 
lo.id, and III allowing foi Hu' etlecl of sleepers, rails, 
and Ifillast m siiengtlunmg Hu* sirmtnie, dislnbut- 
mg the load, and il.imping cud Hie elte*( Is of impact 
It IS lien* that softu** iloiibl aiises .is to whether Hic 
mlentioiis ol (he Mmistrv au* correctlv m 1 (*rprelc*el 
b\ the latlw.iv comp.inies , it is nsi'less to specify 
a Jaclor of s.ifely or .1 woiKing sti<*ss nnic'ss one* .ilso 
spc*<i(ic*s lu)w Hu- slrc'ss 01 tailor is to be* calcui.Uod 
or detennmed 'I'lu** biulgi* dcsigiUT may employ* 
what appe.irs to be a low fac tm of safotv bcc.iuse 
Iu“ knows that tlu* aclu;il siri'Sses aie loss than 
those (alc'ni.ited l.^v tin* sim|)|<‘loiiventional nu'lliods 
U''Im 11 v adopti'd aiul lh*il his a'In.il i.u lor ot safety 
IS (onse»|uenHv mm h grealei It .1 high l.icloi ot 
s.ifelv IS spec.itifd, tli(*n it is ope-n to the engineer to 
Muidilv not his design but liis methods of i.iluilation 
so as to take .u count of the vaiious strengthening 
faifois lisiiallv iu'gleclc*d, .iiid thus obtain a lowei 
(aknlated siiess .ind a liighc*i fai ti»r of saletv than 
would be given liv the usu.d *'<‘mi-ein|iirical method 

One spe.dsc-r in the discussion adv oi.ited m.iking 
liili-sc.ilc ((sIs oil oltl iuidges which weie being 
repl.ieed . (Iu*se could be i<*-i«<ct<‘d ami fliomughly 
listed, it lU-ic'ssaiv lodestimlioii All the spe.ikcrs 
de]nc‘( aled tlu* prematiin* piomui^ati..ii ,ol 1 iilcs 
wlmli wonl'i k'.id to lu*aviei ,imi tlu‘ii*tori‘ more 
c‘\]iensi\(* luidges, biit^Uiged tli.it i)i(*sc'iit ptaclicc 
should be* lollowi'd until s'#s(entalic researi'h has 
l.H'en (ained 01^1 .tm! f.ii more knowledm* of the 
stihiri I obt.um-t than Hi.tt on wlmh Hu* Mmistiyof 
Tl.llV''pOI I ale piojiosing to cK ( 

In then aliitmle tow.nds iivi-lc-d sinicliires 
iroifcand slec-l, eiigim-eis mav lx* di\ idl'd into pessimists • 
•ind optimists, and Mr Wilson's expenem c* sliovvcd 
that the gic‘ati‘st ofitimisis li.we becji ttiosc* most 
c ioseiv assoi lateiT »w itli *1 lie mamtonaiu 0 01 ac tual 
cons'lruction. who woulil ceii.nniv' be tlu* first to 
(let(*et any indication that Hie luid,ges were .sliowing 
s^gns of wc'akiii'ss * ' 

An I'ligincering student is .ilw.us taught tli.iL llie 
stress prixliicc'd bv a live load is doiibk* tliat pro¬ 
duced by the saim* load when steadily .ipphed This 
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as^unus, howi'wr. Ui.il Ihf live loa'l snd'U-nly 
appluvl If tli^ Imir lakcii tt» applv the Icail i'' 
coiiiparnlilc witli tin* pi-nod of \il>iatioii of tin' hrid^o, 
this IS 110 liijiKtr liu<-, and lu/uc-vor fast a liaiii is 
lra\illiii‘' till- lime l,ik<ii to ,i|)pl\ tin- load is loii- 
sideralile and it is not surprising' tli.it ai Inal ineasiiii - 
nil Ills ol d« III < lion show that tile s(i< ssi s due h* .i 
moving Irani are in ni.nn i ases hut little erialir 
tiian those (hie lo tin- s.inie load wlu-n at n-d 

One sjuakii 111 th< ili'<ns-,inn .i( I lull 1 ni[(hasisi d 
the inii»j^>i l.iiK e •>! inniiimsin^ loirosioii ami looked 
Jorwaid (o I III'yiossihte use of st.unless sh e| foi 
I'lidi^is. in tin meanwhile In *iiad yi<al liopis of 
till' lenii-nl ynn, l)\' iiuaiis ot \\liulf a Ihm (o.itiii” 
ol ( eiiieril IS iipidn d to the iron work 

A pafiet In' Mr J *-< Wilson and I'lot II I' llaiyli 
(leall \ii\- liilK wilh the inllin ina ol ii\el tiok-s, 


not only in binlscs but in steel stnicliires in ‘General, 
i'his IS of importance 111 the prerent controversy 
beeaiisc of the uiKerlainfy of the allowance to be 
made for the rivet lioles in cah til.ilintf the stress due 
to any given^oad t'alculetion indnates .tli.it very 
liigli stusses should iKciir m the neighlxnulio<Kl of 
' nvif lii»l<‘s, but fioin a large immbci of experiments 
the aulliois came to the conclusion that " the metals 
ns(d m prai ti( <• ha\<-a ductility .nul othei <|ualitics 
which remler them able to elimin.ite or accommoflate 
tliesi high sltesses ” 

The vauoiis jxipers u-.id and the rein.uks made 
l)\ the speakeis 111 tlic discussion all tended to show 
that the aitua! stresses occurring m budge work 
ate eonsidi-r.dily lower than thosr' usually taleul.ited, 
and tiiat past and jiresent practice allows ,in ample 
I f.n lor ot safe tv 


The Alps of Chinese Tibet anti their Geographical Relations.- 

cv T’lui j w (.KI..OI'., I Ks, .'111.I J (' (;ui.(}ORv 


ll I 11 -lv \ M l'd\' \ \si,i 1,1 11 cani 'd inl( rest mg 
' itgi .i|>lm al enigm.is wlmli dial with the 

(oiilr.isl hilwien sotil li i ash 1 n and soiitii-vo-sliui 
\s|.(, ihi- (aslein pioloiigatmii o| llii- llinial,i\a, tin- 
pl.ue ol till' moiiitlaiiis (•! s.)ii( h-w( sh'i n ('Inna in 
the iiioiiiilain svsleiii o( \si,i, and lilt' nniaikahle 
.11 laiigenn III ol (he luiis ot si m 11 i-t .isl i 1 n liln.-l, 

^ im h It, Is hi ell desi i il)ed ,is one of the liiosl t \ tM- 
oidinaiv lealniis ol the e.itth's land snil.iie I lu-si 
|)ioi'lems aie ml im.iti-K- ( onin ( ted w il h till hn m.il ion 
ol tlie basin ol (h(‘ Indian < ). c an 

“ St'ck Ivllow ledge," -.al'l Mohamiilel, ‘ i-vell )f tl 
Is found III (Inn.i," .iiid in ah* ouiaiu e with ll^til iii- 
jmn tieii ot the I’ioj>h< I the .iiilliois l,iiule<l .it lUi.inio 
on Hie nppei haw.nil, ^o iiiilf..•lioiii (he ('linn.se 
fioiiliei I his po,l ol thpailine was seleiled m< 
ol)('<ium.e (<• (In' |.imiple id (he Ihiinu'se pio\erb 
dial ,111 old 10,id Is a last load . tm (he load fioiii 
HhaiiMt lo (he lit.-alv I’oil ol ringvmli in soiilli- 
,u<sl(in (Inna is one ot (he*J.i,Mie nniles ol \si.i 
wlmh li.is he( II Used -.line pieliistoiM limes \( 
'leiigvneh Hie Indians who li.nl ac < oiiipanie<l Hm- 
<‘\p<.di(i<>M tivti Hie (rtiiiliei nnnintaiiis wtu st-iit 
h.n k, a t Imn se stall being eitg.igeiT , pel mission w as 
oldaimd lo pioieeil lo laki.iiig, Hii- .idmiiiistiativ e 
headtpiai teis in-.ir (he botdeis <d ( hftn se hbet \s 
j'.ul (d (Ills load u.is ai toss nnsni\e\ed loiiiitiv in 
whuh hiigaiidage was iile, (In- .uiHioiifns iHsisled 
on the moiiev (d Hie evpedition btiiig sent on eillier 
b\ drall oi along Hie m.iiii loa'l 

I In- expedil loll .in i\ ed .il I ikiaiig In foie i(s imnn-v, 
aii(| a luilh(r i In-t k w.is thia .itf-iied bv the Kfim.tl 
of Hie m.igisliate to .iliow the exin-dilion (o jiroietd 
fniHiei ll•llHl I III-. #le( isjoit W.IS IoiukI (o he m 
obediein e fo iilsli n< 1 lolls Irom the pio\ im i.il ( .ipil.il, 
!nit (he ^n.igislrfi(e of 1 ikiang ullim.itek agreed lo 
let 1 he e-^|ie( 111 II m piot e< < I, j'lov ided he l^i<l no fill ( hei 
iiisti lie III ms (lorn Hie laint.il, on Hie i('<eipt id .1 
letter si.iuii; Hi.': llnk*(r.i\'llei's \\eie going on in 
spile ol ^vi|s uarniiig ,iml entinl\, ,1^ (in-ir own iisk 
Meanw Ini'- i ( tniiese im h.ini 111 the i il\ li.id agieed 
to advame li.ilf Hu- .uiioiinl of the ih.ift, .ind .is^sooii 
.js this w.i-, jraid tin ixpedilioii limned iioithw.iid 
jTlto CIlllR-s ■ ('iIk'( t( get hevoild leiali • 

I he ii.iHi t.ikeii dosi eiuh'd liom the pl.ite.in into 
the \ .dIev'H if J.)u- ^ <ingl/e ki.tng ulu-n, though 
inil<-s Ironi the se.i, it is stiH a gifif liver, and was 
then in ingh (lood ou mg to (he iiieKiiig ot the 'I ilt-t.ui 
.SHOWS I h(' .slineliire of this v.dlev ami of its two 
paiallel lU'ighhoifts, Hu' M^’lvoiig and Salween, u,^s 
studied 11; a senes of journeys along lliese rivers .iml 

‘ Siili.l mo- ef .1 pajK-r ro-i.I ln>(ore tlu- Kuy.il (.(•uKr.ipInt il Som ty r.n 
Dcci mill r ii 
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ovi-r tin- moiinlaiiis hetweeii them The iilii.ibitcd 
disl 1 u Is .iloiig Hn- J>a I wet'll w i-re siiullen with l.iminc 
owing (o Hie f.iilnn- oj the jnt-vioiis li.irve;jt, and 
woik Hieie w.is impossible Ijit- r.inge of Kaguipn 
wiHi its pvi'.imid.d snow-il.nl {le.ikV aiul its gieat 
gl.nu-rs w.is in.n cessihle, ,is its t test is the forbidden 
lioiitiC'i i)(-(wet‘n ( hiiu'se .ind aiitoiiomoiis 'libet 
lionet- loi .1 sindv ot the iiunintam stnnluie ol this 
ri gion Hu- esiM-dilioii liiined e.istwaid to the pe.iks 
.111(1 glaueis helueen Hu' \lekong an<l Hie ^ang(/.e- 
ki.iiig, tiossing passes Iroin Hi,000 to i.S.tioo H m 
height I'l.id weathei Inistialed the .iHempt fo 
<\ploie tin gl.uieis o( 1'eiin.i-shall .iiid lieav y floods 
h.impeied (he iftiiiii m.inh to l.ikiaiig Wide 
ti.n (s id (.oiiiilu .ironnd l.ili-fn, the foinur .Mnshin 
(.ipit.il whuh had withstood a siegt' ol t-igliteen \(‘ars 
• lining the ('nil Wat of 7^. wi-re Hooded owing 

to the .ilnioi m.illv hc.iv y r.iins I'he c.ir.iv.iii liad 
to ciih-r (he citv hv ilnnhing ovei Hu' cilv w.ill, as 
the iiorlii g.it'- W.IS < losed h* ki-i [> out Hie inisi hn.vdiis 
spiiils fioni till- noi (h ,\\ lilt tl li.ni Inonghl Hie ex- 
(cssivi- i.nns th.it wi-ie Hirc.ileiiing Hie lounliv' with 
l.iiMiiie J loin T.iii the tspedilioii ji-tiirned l)v the 
in.nil ro.nl .uioss ^'lln^nn to the Ir.iw.iili in Ihiniia 
I lie obsc-i\ .ilions m.ide dining Hie joiiniev show 
Hl.il tlu' gtogi.ipliv of ('limes'- libel Is Ht«- I'CstlJI of 
nioiint.mi joim.itioii .it two distim t p(-iiods 'I lie 
dei-p v.iilev'' with Hieir mleiiiiediah- r.inges, whuh 
,iie tin- most (ons[ii( iioiis topographu features, ate 
(he iiMilt ot iiioiintain mo\eineiits of the age of the 
( o.ii Ml asnic-s 'lliese .iinieiU iiiovenieiits gave the 
(oiiiilrv .1 ^eogr.ipliK.il gr.iin In-in^ing iioitli and 
south, .ind ilie I ndo-M.iIav .in mountains have been 
h^i nicd bv the e\i .iv.ifioii (d V ,11 leys along the weaker 
k'V'is id the graiti iVioiint.iiiis lu-longing to a 
iel.UiV(-l_\ niodein d.it<* Ji.ive lu-i-n loimed contem- 
poiaiv with Hn- iijilu.ivnl ol the \Ips and I lim.il.iva 
the high piTiks of Chinese I'lbel rising o\ci g.j.ooo 
ft III height .lie (hu- to ttu-sc- I.iter nplitls I he mam 
.IMS of the lliinal.iv.i |M‘-#:es llitongh Chinese 'libet 
.111(1 is piol^ibh coiiHiiiud Hin.ngli the N.m sh.in 
ol ■.oiiHuin ( Inna to the* I’.n.iln 'I he Hniinese 
.111(1 Mai.IV mountain ,ir<s, wlmh an- the same .ige 
as Hu- i Imi.il.iv.i, repiesi-iit a ioftp to the south ol 
the m.un mount,liii axis like Hie I’ersian loop m 
south - we^t<■r^ Asm .ind the Apennme loop m 
IMiiope 'I he gie.it ns(-s on 4 h(' door of Hie Cacil'u, 
wJiicli le.idi tile surface m tlu- IJaw.in.in Islands 
.iiid Hi(' cor.d islands ol rolync-si.i, aie jiroliably Hie 
continu.ifion of these two mounlam lines, being like 
tlu'in due to tlie pressiue inteiaitmg betvvemi Hic 
iiortticra cap of the world and the tiopical or sub¬ 
tropical /one ‘ 
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The enigma of Ihe three panillel rncrs c.splaiiunl 
iis due to Ihcir xalleys liaviiig been wotii (Jiit aloufj 
clefts through x^hicli tlie drainage Iroin soiith-tvisleni 
'J'lbct u.is enal)le<l to csenpi' ihiongh the luomitain 
lim of Chinese ’I'llict 'Ihis mu had l^'en toinu-<l by 
tile I•lln1^llav<^n iuo\enu^nts whicli were duetto the 
intense toinpresMon of the inist , on the lehel Iroiu 
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tli.it pressiiie llie iiioiinl.iin ranges ueie broken b\' 
ttans\eise dells, and large iiioelvs sank betueen .1 
network ot fiaetiiies I tie liasius Tuine<| b\' llu si- 
subsidciKes ga\e the ii\eis gie.u powers ol eniaigiiig 
their cluinnels and ihiis ul e,\ia\aliiig the dee]* sleep 
Sided \alle\s whuli aie now Ihe most loiispiuMnis 
tealnies in th<- lop<ieiaph\ ot si ml h-u esjern C iuna 


The Present Position of the Whaling Industry' 


Uas been priutised as an mdusti\ Ji>i 
some leninrn'S Ihe pursuit ol the Atlantic 
right wliale w*s cairu'd on in the l'.i\ of ih^aN' at 
an earlv dale, and was a* li\'c al least so long ago 
as the iwelUh leiilnry Itie Cieeiiland light wliale 
was liunh'd 111 lhre«,‘ areas, al smacssue pi nods, at 
hist oil Spilsbeigeii lioin about lOio, when lew 
Atlantu tight wludc'’ were lett, thru in l>a\is StiaiN 
fioin aboiU 1710, and linalb in lim Noilh I'amln 
and Ik-mig S( .t fioiu about i‘S|o 'Ihe -.pel in wlial<\ 
wliK h oimiried in llu- wiiole nf llu' tropnal bell, 
though b\ no iiumiis restmted lo lliis aie.i, was 
luinted livmi about 1 /u 

The siK( esstnt nUiodiu tion ol tlio niu.lei n hai poon- 
guii, with a h.iipooii laruiiig an explosne diaige, 
(iaU's tioin nSo5. and 1 ms tiwoluiiniiised whaling, 
by in.ikiiig it pit^sible to laptnie ihc huge and swill 
lortjuals or Jiu w hales Modi-ni w lialmg is < oiu > iiied 
niaiiii\ with the Iniinpbaik whale, (he Itn whali, 
anil tlie blue wli.de, .ill of winch .ue widel\ dis 
Iribuleii in nearly all seas, allliough it is iiol Kilain 
wliethei eadi ol these whaleis' names mdnales (lie 
saiiU' spot U's in ail [lai Is ol the world \lter ioi<[uals 
h.id lieeii hunted in such loiahties .is ihe V.ti.iiigei 

’ Siili t iius '•! 1 piipi I 1C i<l ti< fi>ti 111" \ u I iijon 'll F' i.iiiii>3iiii I'll'll 11,10- 

Sii Shlri' '1 H It riici, i i\ s , im .v. iiitic r I* 


|■'jorll, N'ew loimdl.imt, I* eland, ihe Ihitish and 
Noiwi'gi.in lo.isis, .iml (Isewheie. whalnij on an 

mipri cedeiiU'd s< ,ilt« t. .mmem ed oft (Ik- edge ol Ihe 
Viit.irUu < oiUtiU'iK III OIOS. "Old Is still iK'ing ion 
(hilled emageluall', the total latili m tins aie.i 
has ext e<‘ded 10,000 m .1 siiigl'AV'Mi 

I lie piimip.ll w ii.lle piodiu ^ o) eioliomii im 
|)ol t.im e "lie dam oil, spei 111 oil, s[H'l m.K el I, b.lle-'ii. 
"imbtpgiis. whali' me,it, .md (he \anoiis ioriiis ol 
w liali'-m< >il or " gnaiio ” 111 a w ej|-<'i mdiu led lai loi \’ 

,dl pal Is ol 1 he I ai< a-i'i .lO' iililised 

Wilh tin (Xieplioii ol the Aiitao he whaling, 
whnh Ims had .i (ao'ei o( lis-, lli,iii lwent\ mmis, 
wli.ihng Ims Ik<ii (.inn'd on coiisisienlK' (o ,111 ex 
iess|\e amoiiiit. leading to the most s.'iioiis le- 
din.tioii ol the iiimibei of whales Ihe \ (Ian t ic ,)iid 
(lOeiilaild light wh.iles wete d((im,iled .dillost lo 
die ])om1 ot exlei minatioii, the s|).>im whah' 111- 
diistl\ has piactn.ilK dis.ippiaied, .md little le- 
mams now but the \iii.iu(u wh.itmg gonmds « 
I In.- elloi ts ol ,ill lo\ I Is ol N.it me shotilil be duet teii 
fo lln.' o-sin-lioii ol wli.ilmg to ,111 .inioimt wlin.h 
Is not mi oiisisli'iil with the piimaiieiil presrna- 
tioii ot tliesi- magiiiiM(ii1 m.iime mamm.ds .md ol 
the ifti!usti\ will'll llii\ .lie so imtoitnnate as to 
snppoil 


Biometri * Studies. 


I N the '.'iirienL issin- of Htoiiwh iLn (lol xiv 
])ts 1 .Old 11) I h' Ixiislme tsnnth discusses the 
.suflld.iol d<‘\ 1.11 loll ol a ( oetiK lent ol con elation << im¬ 
puted iiom d.ita deined lioni i i.isses, memiHis ol 
which ail- nuUiuillc coin-laled, with special letei'i'lice 
lo the i.ise ol Iraftin.d and p.irc-nl.d < oriel.Uioiis 
(al<.ulate>l Iroiii enlins of sil)|iiigs Mh- limls, nili'i 
alia, IImI lh(‘ In'st dek-iinmahoii ol a fi.itern.il loi- 
rt-l.ilioii Innii .1 gueil iiiimbei ol obsi i\ .it ions is 
obl.uiic’d bv l.ikmg (I ll -'l ollspimg imlKidii.ils 
fiom iM' h l.imiK , where r i-. llu- li.iu-in.d c')i lelatK'II 
Ml J'^gon S I'e.iison (ontnluiles .m import iiU 
im-nioir mi x.iit.itions in [u-rsoii.iJ ((piatimi 1 he 
expeiimeiit.d b.isis ot llu- reseai> h w.is .1 seiu-s o! h\e 
sets ol mc.isiirc-i*ieills of dilleieiit t\pc. the Imiii ol 
.si'ssion.il clMiige, / < tin- u-siillani ol t.u I'Us opei.iluc 
wtlhm e.n h sc-lii’s, is si-p.n,iled Innn tin- sc-iiilai, 
long jHiiod. (liangc elledue l^mi om- session to 
allot hei , appi of>i Ml(‘ lornis tiu' (-xpiessnm o! <-ach 
are dis. iissed 1 1 i--, e\ id. iit 11 1,1 1 in I in- dv tm nim.ilioi) 
ol the pi> ' ise \ .due ol (he ( ol I c l.itloll betxt ceil sin i es- 
siv,(- judgments m .1 senes, mn- h.is to rei kon not oiih 
wilh i>h\siologii .d 01 psuhologual lomiinjii lactois, 
the oig.iiiu I'.isis ftf tin- (Oirci.itnm, lug iKo wilh 
aeiuienl.d eiiois \vliich iiftir the n.-ioid lln- ol)sen"i- 
fioiml ei Ids ot some w liters —and ic-diu <■ I In- muiu'in .il 
v.iliic of tin-1 011 el.I tton It IS found Dial Ihe coi lel.i- 
lK>ns lu-tweeii siiccc-ssica- jiulgnicnts«cli-( ii-.ise .ippioxi- 
nialch’ m gomietiu.d progu-ssion with tin- nmnln-i of 
int(-r\ als, .1 liiidmg 1 (msei(-n 1 w illi the assnmplnm Unit 
there Is htlle or no [Miii.il (oru-latum In-lwt-en ll*- 
obscrv ers' true estim.ite-A at inlorx.ils gieater Ih.m one 
The (hu'l puutual (‘iilcome of the work is to show 
th.it although '■experience and an iira« v niav be 
gamed ])\ pi.ictict-, it does not follow that the cor¬ 
relation lictween •^\icccssi\e judgments will dis.ippcar ” 
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JIu-memoit is not oiiK ol I'l.u tn ,i! mt< lest lo ail 
expeimn-nli is, inil .tiso 1 mitams si‘\ei.il (oidnlmtiims 
lo staiislic.iI .dg(-bi,1 • III ( oiiin xioii w ith llu- \\»ork on* 
PP 1 / ' / ■"'/ , .1 iel( H in e lo 1 In- menimi ol Andi-rsmi 
I [r>ii'iin'lnka, \ gOo) wmild Im\'- b(-en in jilace, but 
I no ctoiibl Mr I’l-.ysmi ^\iil 'h-.d nioie fiill\ wilh tin- 
hU-ralnit' ol tin- snbjMl m .1 setpiel lie is to bi' 

[ (ongialiil.ilc'l on lu-. Iiisl ,l[•|n■.l^m( (- in .1 held where 
1 oin I'l.iimg Ills mime miisi b.- pidg.-il iw llu- iiighesl 
I |)o-.sible st.iii'l.ild 

Ih i'ain-sl \\.men's p.ipei .omliides ihi- .uuomil 
o! woik p.iiiK 'UsMibed m on; coinermng inln-nt- 
.111(1- m tin- loxgloM- Ih \\'.iM(-n holds Ui.il “Ihe 
ecnlein'- o! llu“ fin-s.-nl m\( slig iinm is llu-u-toic* 
delimit'l\- .ig.imsi aiu g< in ml .i[)pli. alion ol the fIu-or\ 
o! lune Inns .md of geiioUpes nt .in\ .i^pie(Mbl(' 
iiMgnilude, .iinl Imtlni i! mfla.ile-- lhal s(t(clue 
l>ii'edmg williin sell-f( ilih'sed ge,n r-iii'rns nl ,1 homo- 
geiu-oiis r.n e is (.Ijuible ol nnidilciiig th.il ifue lo .1 
, m.nked (leg!,-,- ' 

I ’10 1 K.n i I ’<‘.11 -.oil ,111J Ml J'.goii I *( at soli show how 
lo (md .1 gein'i.i) pol\(hoiii (dl-ilu n 111 ol emiel.ilion, 

/ to lit the “ biist ■' noi mat sm l,i< e lo d.it.f siibjei t 
lo lln- hmilalion Ih.it Ihe m.ngm.il totals .ire ex.utly 
lejuoJiK I d lln- ai it Imieiu at w m k is lie.n y, and the 
sngg<‘stnui IS (li.it .1 dc.-tei miiMi'Oil ot the (ori(latioi^ 
i.itn* li'om ihe .mav means- nol a l.iboi lons^ (,isk -- 
W ill llsll.ilh sIlIlK (' • 

All j,lines 1 h in lei soil dis. iisses tiu' ('»[iatVKm of a 
fmnlion in Ic-li.uTi^in iflinlioiis, .i m.iiter ot sonu- 
im|H)ft.iIue to those who use the fleipieilcv .s\-st(-ms 
f.ivoiiied In- Se,mdm,i\ i.m m.dli^-in.itK al slatis* 
tniiaiis * 

It will bo ot'\ ions that the toiule(-nth \olmne ttf 
lUomvtyika is as x.ilu.ible to sl.itisimiaiis as its pro- 
docessois 
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University and Educational Intelligence. 

UiatAsr.—Tlw trustees of the late Mr lleiirv 
Musgrave have just paid to the Queen’s I niversity 
the Mim of 57,000/ Of tills Slim tlic income of 7000/ 
is to be ajjplicd towards pa\ing an addition.d Kc.idcr 
111 connexion with the chair ot pliysics 'I he income 
ol .20,000/ IS to be ajjplicd m toiindmg and maint<iimng 
stiuientsliips ot not less than 150/ [ler annum lor tin* 
entfiuragemcnl of icseanli m p.UliologA', plustologt, 
luology and clicmislry I he dis[)osaI ol the lemam- 
ing 3o,oco/ Is left, to tiie disirelion ol the Senate 
('AMBKiiKii; -The Verv Kcvm'iul \V K Inge, 
Doan of St Paul’s, and Sii Sidnfv h' llannei, 
Jhrector of the Naluial llistory Depailments of tiu* 
Hrilish Miisoum. liaxi* Ix-en elected honorary fellovts 
of King’s College * 

K I' Chattel)!, Jot/'tsiHiam Mall, lias been eledi'd 
to 1h<“ Anthoiiv Wilkin Stiuh'nlsinp m ethnology and 
art lia‘olog\’ 

'Die Kavmond llorton-Sinlth ]ni/.e has been 
awarded to Ih \ P> \ppleton, houiiing College, 
for an essay on " .Moiplmgenc'is of Hone,” .uid I0 
1 )i If W K \'ines, Cht 1st s College, lor an essa\ on ' 
C(‘rt.UH ldi\ siologK al b'lim tlolls of ( ah inin Salts ” 
riu* (iordoii Wigan ]>ii/e m cheiinsltv has Ixeii 
awatdod to K (1 \V Noiiish, haiiin.iniiel ( ollegi*, 
for an investigatifin on ” d he l’holocliemisli\' ttf 
T’otassnim Pc'rni.ingaiiate 

• It is jiioposeil to ap])oitiL a Cniv’ersilN' lei liirer in 
<*nil)r>ology 

()xi'oui) ,'\n important i ollei 11011 of eai ly si leiilitii 
mslnimems has beiit ollereil .is ,i gilt to the I m 
vcisitv by Mr I.ewis IWaiis, a loiidilion at^ulied 
to the gift being th.it <t suitable pl.ue should be jiro- 
\ided for showing it, this to iH‘*appio\ed b\ Mr 
J'A.ans The coll dion is ai present (“xhihitcd in the 
Piclnic Ci.dlerv of Cie Hodlei.in I ibi.nv, wlure it will 
hi* .illowed to renuun until 1 hi* end of the summer of 
1024 In the me.intime it will be iiec(.ss.u \' to |i\ on 
[>eimanent lodging fm tin* coljei turn, and .1 pro)iosal 
h\’ Mr* K T (Innliiei, I'ellow^of M.igdaleu College, 
to allot for this piir[)ose tin* uppei looms of the 
historic .\shm()lean .Museum has the suppoil of the 
heads ot all the siientiric ik'^iailntl'iits lonceiiied, of 
the Hoaiil ot the Faui!l\ ol N.itnral St u-nt.e, .aml of 
main' other resident membeis of the#l'ni\11 s|i\ As 
stated in N \ 11. iin of ! )i. i mix r <), p 7S g I he i olh i - 
tion IS especially luh in nislinmenls foi Ihe deler- 
mm.ition of time ihete is a sfiies of astiolabes, 
si\lv-thiee 111 iimnbei 'I lieie is .dso a l.iige aii.n 
of dials, both sla!ionai\' .ind port.dile . the hnmet 
nil hides Wolse\’s suiuh.d, whuli w.is ])rt)bablv de¬ 
signed l)\ Nicolas Kr.il/er, the lust ()\loid professoi 
of aslionkuin', while^.imong the latlei < .in be seen 
.1 line Fli/.ilietlian lingei .iing dual, ami a Kom.in 
poit.ible dial trf tlie '■econd 01 (bird i.entm\' -\ o , 
sl.ited ifi be till* onh' jiei fet t e\am|)li Known of tins 
paitunl.n t\[le of tnnepici e * 

[>I^ I^MII H\ M , ieelinel ni t he de[>ai I inellt of 
biology at ‘'he lm]>ei d t'oHege <11 Silence, Sonlli 
['veiisinglon, h.is been .tppoinled inimipal ot Ihe 
Hortunltmal College, Swatiley, Kent • 

Ini' Hntish Vssoiuition ( ommittee on rr.imitfg m 
Citi/eiiship h.isfprodmcd three caln.ibli' n jiorts, e.u h 
of whK,li*is i^Milabie sejiaratelv for a few ]><“i!ce, alid 
at rednii’d pines if puuh.i^^d m«!t./ens 01 tnmdreds 
Till' lirst report, jirescnted af tlie CariliM meeliig in 
i«i2o. lonlatns .1 s\!labus of .1 course m inns .mil 
notes Oil legiomft surveysf Ihe second, piesented^at 
l*!<lmburgh in 1021. surveys the position of the sub¬ 
ject and summarises views of leading teachers upon its 
scope .iiid purpose , and the tiurd, presenteil at the 
Hull meetiitjfin Scpt^bei last, contains a full hiblio- 
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graphy of civics. Prices and other particulars may b 
obtained from the honorary secretary of the committee 
Lady Shaw, 10 Moreton Gardens, Ixirfdon, S.W.^ 

\Vr have received from the University of Hong 
Kong a painpHiet descnbingoits aims and npeds. witf 
special 9efcrenee to an olferbythe Rockefeller Founda¬ 
tion of New \'ork of an endowment of half a million 
dollars for chairs of medicine and surgery, conditional 
onh' upon the Imculty being brought into harmony 
in other respects wilh modern standards of efficiency. 
This will cost at least 400,000 dollars. The university 
holds a position imiijiie among British unuersities in 
that Its policies aie to a large extent dominated by 
its nearness to .ind relations with a foreign eonntry. 
Its (liaitcr of UK orpoiation declares that its objects 
UK hide ” till* development and foimation of 
thecliai.K tel of students ot all races, nationalities, ami 
deeds, .uid the m.imteu.iiice of good underslanding 
with Hie iKiglilxmimg country of ('hma,” ami Us 
geiKT.d ami lias been defined as ‘‘ the provision of 
faiililies ;ind especially of the atmosphere of .i resi¬ 
dential Fnitish unid'rsity with such modifiealious . 

.IS the national .mil mtellei tn.il oullook of the Chinese 
student m.iv i.dl lo" ” f>n<' ol Us cliief ineiits m the 

e\es ol Flimese p.uents is that its students get the 
IxMcfit of .1 lintisii univoisitv edueatioii without 
Ix'ioining den.itiun.ilised ft was opened only two 
\eais before the oulbieak of the (beat War and until 
lo’o -.M its progress was slow During the past two 
\ear-^, however, the number ol students has lapidly 
in< re.iseil. and theie are now about 250, neaily .ill of 
whom leside ill university or retognised (mission) 
liosteF Ol students who have gr.idnated from the 
several f;u ulties (uieilidiic, engineering, and arts) the 
grcalesr number—^77 - look' degrees in ('iigineermg 
Pnor l> N \ r \xsoN sends ns tin* follow mg informa¬ 
tion summ.insing (he growth .ind progress of iini- 
veisilv edmalion in Pokind in the Iasi comjiletccl 
yc-'ii (i'i2r 22) Poland had five State-endowed 
iimveisitie'S (Fra'ovv, Waisaw, Lvvdw’, Po/nan, Wiino), 
two high leihnual schools (W.irs.iw, l.w6w). t'vo 
” free ” or priv.iti* universities (Lnblin, Waisaw), and 
veven other sjiecial c?)l!eges of iinivi'rsUv i.ank. 
In Ihese mstilulions, hjib persons were engaged 
in tcailiing duimg the session iimiei levicw^ nanielv' 
full 01 "ordinary” piofessors, 17(1 assistant 
or ” extr.iordniarv ■' professois. and or; lectuieis 
.md prov ision.illy .ijijiDinled leacheis Tin* total 
nimibei of studt'tils enioileil for the same peiiixl was 
j4,7oS, of whom H015 were women The 1 iiiversitv 
ot W’aisaw li.id the largi.-il number of studi'iits in 
at t end.I m e, namelv, 7s itv , I he I'ei hmcal lligli St hool 
of Warsaw had )ii2 students Polish universities 
contain tacftlties of tlieology, jnnsjiriidem e, medicine, 
j^ivsn .d and n.itnr.d siu'iue, j)hil<>so|)liv, ]lI^toly .ind 
j']ulolng\ . in .uhllion to Ihese, sub-fat ullies or 
spei.i.d dt. [>.11 tnii'iils xist m -^evi.'.d iimv i-rsities, 
^ devoted t<t agni ultiire, pli.iim.icy, vetennaiy scieiue, 

• <ind so on • \s to the speeiallv of their study, tlie 
j students m.iy lx* divided as tollows theologv'^ t jx-r 
I eeni , |iinsprndeiice 20 i,,medi(..d seiem e 13*2, ph.ir- 
i mity <><», ^vfleimaiy s< leiico i i, stom.itology 1-5, 

I pliilosnphv, philologv. Iiislo. V' and pt'dagogii al science 
I 20 I, jigrii nil nrt* 5 o. comir.eu lal sciem e 2 1, chemistry 
j 2 S, milling o 8, other teiliniial s|mhes t j 4 per cent. 

! Ihe lollowing information is also available relating 
to lilt* mother-tongue of sUideiits 111 the Fniv'crsity 
ol W.iisaw Polish languagi^'^ 80 o portent , Russian 
.^o, (ierm.m 025, Hebrew j 25, Jewisli y2^, other 
langii.iges 1 25 per cent About 74 per lent of the 
mmiber of stmlcnls were Ir.imctl in secondary schools 
chictlv of classical and literary type . the rest, .about 
2(1 per cent , had received preparation in schools 
in which ('xpcriTnental ami practical science was 
tlie basis of instruction. 
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Calendar of Industrial Pioneers. 

December 18, 1888. Joseph James Coleman died. 

—One oMhc pioneers <4 tlic cold st<*ra^e industry, 
Coleman was first a teacher of chemistry aiid then 
chemical engineer to Young’s Paralljn XN’orks, 
Ihithgate, GLisgovv, wlicre lie cknised means ol 
liquifying gases, and with Uell mlrodnced the JJell- 
Coleniaii dry-.iir refrigerating s\steni which re- 
volutiiHused the meat-tarrying tiadc 

December 19, 1877. Heinrich Daniel Ruhmkorff 
died.--Jiidmiktirlf was born in llainncr m iMo^ and 
in 1810 wi nt to Pans as assistant in a labor.itoiy 
There he started in business for hiinselt and becaint' 
a successful eleetncal instrument inakei In i8}4 
he niNcntcd a Ihcnno-cleclric battery, ami m 1831 
brought out the Kuhinkoilf cod for whuli he .illei- 
waids received a pii/e ot 50,000 li.iius at tile hreneli 
ICxhilntion of I'-lcctrieal Apparatus 

December 20, 1904. Sir Isaac Lowtliian Bell died. 
- -Tile son of an engineer of Newcastle, Pell studietl 
at lulinburgh and at the Sorboniie, and m iHyp 
with Ills biotliers. founded tlio Claieiice Iron Work-, 
on lhe*re('s, tin* firm ultimately employing some Oooo 
men. Hell wa> distinguished as an investigator 
and writer on metailuigy, and as a man ol aflairs 
assi.stt'd to found the iron ami Steel instilule, of 
whicli lie scived as presuh'nt m 187^-75 lie was 
also llic lust recipient ol tlu* Bessenn-r (iold Mc-dal 

December 21, 1909. Charles B. Dudley died.- 
From 1875 to Too<j Dudley was clicimst to the 
Pennsylvania Ihidro.ul Company, m which situation 
he carried out .1 miinlier ot impoit.inl icseanhes on 
the pnjpertu'S ot malcn.ds ami (Ahcr matters con- 
nci.tcd with railways lie wms president of Ifie 
Amciiean Chemical Society, and at the tunc ot his 
dcatli, prcsidi'nl ol the International .\ssociation lor 
Testing Mateiials 

December 22, 1867. Jean Victor Poncelet died.- - 
A tlistin gmslied hrcrich engineer ami niathcni.itician, 
Poncelet ])nsse(l through tlv^ Fcole Polytcchnnpie, 
served in the army, was taken piisrmei on the retreat 
from ]\losco\v, .uul during Ins corihm'meiit began 
writing Ills Trait6 des propriet6s projistucs des 
figures ” Me rose to ingli nidit.iry r.ink, lield ,i 
chan ol mechanical physics in Pans, jnibhshed :i 
treatise on ])t.iclical mccliaiucs, inquoved the water 
wheel, and invented a turbine 

December 23, 1895, Sir Edward James Harland 
died.—'Die tfumder of the giiMt slupbuildiiig lirm 
of llarkind aiul^WollI, ol Belfast, Jlarkind was born 
in 18^1 at Scail)orough, s('r\'cd .in a[)^')icnlici'sliip 
under J^obert Stejihen.son at Newi.astle, and became 
dranghlsinan to | and J Thopison, Glasgow' Iti 
1854 he remo\<'d to Irelamlj becoming the ownci 
ol a small shipbuilding comein, m wiiu li he w.cs 
joined l)y Wolll iii iStjo ,\mong the njosl notable 
vessels he i-onstrucleil w,is the Atlaiitn liner I'cHionxi , 
which, built m 1889, was ^he lust mcit'.iiilde \-essci 
to be luUy aiiuc 4 and mpniiped as an auxihaiy 
cruiser She was 500 f*’ct long, displ.lceil ii),74<< 
tons, ,md with 17,500 hoi^epower attained a speed 
of tw'enty knots. ^ 

December 23, 1865. Alan Stevenson died. The 

eldest son of Kobcit Stc\'ensoii (177J-1850), wliom Ik* 
suecccdeil as engineer ^to the Scottish laghtlioiise 
Commissioners, Stevt'nson erected ten iightlnniscj. 
among them being that .it Skerryvore. " the finest 
ex.imple for mass combined with eleg.uice of outline 
of any extant rock tower.” Tins hghthonse, which 
was built between i8j8 anef iSjy, is 138 feet high 
and wciglis 4300 fons. E. C. S. 
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Societies and Academies. 

I ONDON. 

Royal Microscopical Society, November 15 Prof 
1 ' J Chosiiire, pK.sultnl, in the ch.iir--C Singer: 
The earliest drawings m.ide hy me.ins ot llie micio- 
scope TIk'so (liawiiigs, pinb.iblv the e.iihest made, 
weie pn-p.ired m M'J5, 3 \eais lieloie tlie hiilh of 
M.iliuglu .uid 8 yeais beloie the bnth ot l.icuweiiliock. 
'rhe\' represent tlie .inalom\ of .1 be<“, ol which the 
imnilh p.irls .ue p.iiln iil.iih .luuialely femleied 
'Die dr.iwings .iie Iti tte lotmd on ^ho ih-lcal ot .111 
eMessnclv lafe book, the “ .Melissogi,i|>lna ” ol 
l‘<“dengo t't'si, |)iik(‘ ot \(|ii.isp,iila 'Die only 
specimen ol this book known to i-\ist is ni the 
f.,inu\'ian library .it Koine *1110 diawmgs weie 
made under the su[ier\ision ot Cesi Inmsell ami ol 
his lolleaguc m the lirst ” Acatlemy oi the Lynx.” 
Id'anccsto Stclluli .\ mecli.nm.il microtome w.is 
constructed hy Ilie *jnstiiiiiient maker ('umniings 
m 1770 and described bv the notonons Sir Jolin 
Hill 

Physical Society, No\enibei | Dr .Mi'X.uidei 
Kns'>f‘l], piesulent, m the ili.m It Richardson 
'I'hc theory ot tlu' singing tl.ime Lord KavK'igh's 
thcoiy of tile .k.Iioii ol the singing ll.ime tits the 
lesuits most Dosely, m tl1.1l (1) hc.it is gi\eii by the 
fkime to ih(‘ .111' in the tube ,it e.teh comlens;itiou,, 
.ind (2) st.ition.iry w.wcs .iie toiimai in tlu‘ g<is as 
well .IS 111 tlie air-tube But the Ungths ot g.is-tulie 
iinl.ivoiii.ilile to the ” singing ” co\ iT .1 luoic rest in led 
range tli.in Lord Kayi< igh surmised -Miss Alice 
Everett Unit suilaces ol t ooke ami I'ess.ir photo- 
gi.ijdiic lenses A iipmber of i.iys 111 .111 axial [ikinc 
(.ind a h'W gonciaf i.iys) .iie ti.ni'd thioiigh the lens 
s\'stcms l»v ex.ict methods, .md on i-.Kh r.iy the 
positions ol du' conjugate [xniils for unit m.ignilica- 
tion ai(' loiiml by Mi I Smith’s lormul.u fior 
geiicr.ii ra\s tlie loir ot Ihise ‘‘unit points” aie 
thlee-dlluen'^lonal 'Wie\ .ire suii.ici's only, when* 
the chiet ia\'S ,iie bomnl by some coiulilioii sucli as 
p.|s^mg tiiioiigli ,i lixed point ol the objeit Willim 
tlie region fi^r wkn.h ^le lenses aie desigm’d. the 
cm'\'.iture ot Ixitli obji 11 .uid nn.ige iinil-ix.'int ion 
Is ])osiU\c (cuU'^'X ti.) tlie light soimo) and the im.igi' 

I(i( (Is is moie ciuveil than tlie object locus -It 1.1 
Jones Xibr.ition gah.imnnetns with .isymmctric 
mo\'mg systems 'I'he llieoiy ol \ilir.ilious ol .1 
sx'itcm witli two degiecs ol treodoiu is gi\eii, ex- 
picssiofis 1 ui the ampliUules ol the loiced vibrations 
.irc dediiicd, .iml tlu“ conditions toi lesonaiicc 
.isicit.lined 'Die lesults .lie .ipplied to .1 g.iK.nio- 

iiietcr in whiih tlie mo\mg system is asyjii^netnc.illy 
liimg oil a latei.illv yielding ?i\is, .iiid it is loinui 
tli.it the lormiil.i ior the .mi[ihtiuli‘ is i.ip.iblc of 
ic[)roducing with fair act 111.nv tlie sensitivity imve 
ol the g.dv.imlmetrr, which show's multiple lesonance 
Asymmetry .ilways lowers Mhe seimilivity of the 
resonance.- -P.uil Schilowsky * Some .i[)i)licati<ms of 
tilt' gyroscope *t'o st.ibihse a svsleiu in ^nsl.ihli; 
eqmiilinuin .1 leatlion must l«‘ set up Ix'tween the 
syslefh and the gyiostat ot siuli .1 »li.ai.ivtoi ;is to 
hell^ the precession ol the gvioslat dtiimg the rcluri» ^ 
ot tlie system to noini.tl To (heck the (ascdl.itioiis 
ot*.i st.able s\'sl(‘m, llic leadion mflst be such as 
to such pfecessK^n The gyroft.it must bo 

powe^-tliiveii to neuti.ihsc friclum colU'etioii of 
.ijip.uatus for teai lung purposes, comjuising, \))teY 
ahd, models illustrating the jnei essj^sn ol the e.irlh, 
a *mclliod ot optu.illy piojectmg an im.ige id a 
spinning top, .md small mono-r.iil models, was ex¬ 
hibited To prevent locking in <a model slnji a 
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gyrostatic fly-wheel is mounted witli its axle vertical 
in a frame, winch can both rock about and slide 
along an axis tmftsverse to the ship. In an aeroplane 
the problem of combining automatic stability with 
mobility wlnlc avoiding d.ingerous stresses w.is 
discussed Angulai velocity ol the <uTOpl.ine about 
a \eiticcd axis causes a ti-ndency to prcri'ss in a 
gyroscope rotating about an hon/onlal rfxis rins 
is balanced by a gravity control, and the angk; 
moved througli m attaining a bal.iuci' .iftords a 
measure of the reyuiied angular velocity hi models 
of mono''Md gjiostalic .ipparaliis tlie lly-wlu‘<-l is 
inoimtcd with its'^ixle vertical m».i Ir.iine which can 
tilt in a lore-.uid-.ilt pl.uie and also<*sli(lc sidcu'a\s 
under gr.ivily the frame is motiiUed by a jnnioii 
co-axi.il with ,uid gcyieil down from Iho ll\-wheel, 
the pillion lies Ixt'vveeii, luit nonii.tily clear c>t, 
two jiai.dh'l iixed r.icks nioimli-d on tlie (arnag<\ 
.ind h.iving tln-ir lengths in ,i fore and-all dinttioii 
In piactae Ihc g\roslalu a[ip.iratns wuiiM loini 
troin ^ per cent to'5 jki cent S)l tlie load (<f a shii>, 
and Irom 5 per cent to 10 |>er (cnt ol the load ol a 
nionu-rail carii.igi' 1 * Ditisheim A new balaiue 
lor compensating tiu' teinpcialuic cirot ol watches 
and cliionoineter'i I'.liinar, ,in .illov iiui tiled by 
lb" Cli )',d (hiillaiime, the elasfnily ol wliuli is not 
alfei ted by clianges ol leiiipeialiiK', is used lor the 
liair-sprmg Salisiac toi v liiinng can thus be obtained 
iil» to ccit.un limits with a plain so!i<! nntul tial.ince 
,To apply the elmvai sjuiiig to Ingher-gr.ide w.itches 
a lu-vv compens.ition liaKnue li.is bt'eii ih'sigiwd 
It Is made Iroin a plain monoiiKtalhc iiik ut iing 
into wIirIi two \<'r) small s\iiiimM 1 leal bnnelallH 
blades are inserted 'llu' latter will enable small 
corrections to be in.ide m oriKi to olitaiii vci\- line 
rales. 

* f 

Aristotelian Sccety, November I'j - I’lof A N 
W’Inti'head, presulent. m the cliair K !■' \ 

Hoernl4 ; Notes on the tie.itmenl ol “ INnstcnci' " in 
recent |ihilosopJiic.d hter.iliiie The ontological argii- 
,.inent is treated in current phil(V<M‘liical htemtuie (a) 
m .1 re^tmted lorni, in wdiicli it applies only to the 
imicjue Ciisi- of Gcjd, and (//) in a ^I'Ht'raliscil lorni, in 
winch It Is one with tlie problem the validity (oi 
“ ufcieme to reality ") ul tlibught m gencial Prof 
A Iv Taylor’s ciiticisms. i»t Iht' rcsincteil aigumeiit, 
in Ins article on “Tlieism” in the “liiicyclopedia ol 
Kc'hgionand Ethics,” <ire mnlually cunlradictorv, l)uL 
they contain tlie v.duable suggestion that tlie v.didity 
of the argument depends on tlic meaning ol llie term 
” (iod.” or of the tm'nis deliniiig '' God ” Wliat 
these tciius mean can hi' decided only by asking what 
they cxffrc’i’i, and this reipnies that we should not 
divorce tlu; langii.ige of the argument from the 
religious Experience {'= Anselm’s fides) which uniler- 
hes it Thus, llie rcslncfed aigiiineut appi.irs as 
but a s])fcial cake of the geiieralisc-d argument wiiicli 
de[)ends on the pniic iplc th<it ex|H-ii( m (i, as the muon 
of ” th.it ” and ” wh.it,”*.” existence ” and ” cssem e,” 
sujiplics the missing ccvistcntial premise for all me.m- 
ings wlix'li are well-founded 'riie^cner.iliscd aigii- 
meiit d'j'c \K on m imlainmg consistently tli<‘ 
■' epislemie ” against the ” lotm.il-logic ” poi*il ol 
yievv. In formal logic, no ddinilion, as sufh, can 
imply the existence of tlu' thing delmed , no eVass- 
com:ept*c<an imply tint tlie c'lass has members I'ut. 
if instcaif o4 beginning witli dclinilions, coneejus, 
siijipositions {A)}nnhnen),*\\e <idke the cpi.slonn 
point of view and ask vvliat the terms ot the deliiiftion. 
etc , mean, i c what they' exjn’css, or what we are 
asked t'> think jhfh, wc driven back to loncn^c 
cxpennice in wliicli meanings arc realised, and in 
which, llierefore. essence is not divorced from, but is 
one witli, existence. 
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Ltnnean Society, November 30.—Dr. A. Smith 
Woodward, president, in the chair. ~rR. J. Tillyard: 
Tlie wmg-venation of the order Plectoptera or May¬ 
flies — 1 ). S. M. Watson and R. L. Gill : The structure 
of ceit.iin paleozoic Dipnw (fishes). — J. Duncan 
Peirce r. The Giant Trees of Victoria. The tallest 
trees grow in gullies between ndges, the greater 
moisture and ,'ibiindiincc of leaf-mould conducing to 
then heigiit, tlie highest tree measured was 326 ft. 

I m. 

C'AMBKlLHili. 

Phdosophtcal Society, November —Mr. C. T. 
Ilcyiock, pre.sidcnt, m the chair. A Smith Wood¬ 
ward . 1 'hc skulls of pakx'ohthic men ■—W l\r. H. 
Greaves On a system of differential eijuations 
which appe.ir m the llicory of Saturn’s rings — 
(' G Darwin .ind R H Fowler" bliictuations in an 
.issciiibly m st.ilistnal equilibrium. 

SHI'.M’IhLO. 

Society of Glass Technology, Novmnbcr 22 —W Jy 
S Turner llic glass iruhistiv .and methods‘of m.inii- 
lactiirc m ('/eclio-Mfiv.iki.i The terhmeal side of the 
gl.iss indiistiy has not in recent years made anything 
like tlie progress (hat il has in thi> country The 
Jiohcmiaii glass mdnstrv is living largely on its old 
ti.idilifu) and tlie evistiug sloreof knowledge M.ichm- 
tiy SI .iKcly (“xists for the maniifactuio ol glassware. 
A gieat deal ol money' was made in the industry in the 
boom years oi iokj and iqio. but very little was put 
into tile indiishy to mqirovc it In iii.inv methods, 
Irom a leeimie.il iioinl of view. Great Britain le.ads tlu: 
ContiiKiit .it Ihc pieseiit lime A Cousen Selenium 
111 (he ])iodm lion yl eolourh'ss glass A large number 
ot exiK'rimeiil.il melts were made to determine the 
ellecl t)f vaiious batch maleri.ils cm the deioUninsmg 
power of sclemiim and the elfcet of the duration of 
melting on the colmir developed. 

Duin.iN 

Royal Dublin Society, November 28 —Mr (1 
I'leblici in fill' ehair -J Wilson On the v.inalioii 
ol iinlk-vu'li] with till- cow’s age .ind the kmgth of 
1 li(‘ I.K tation piTiod Ten ve.iis ago, working on d.ita, 
fioin I lie ( ous exiiibitcd .at tlie I.ond<.)n Dairy Shows, it 
w.is found th.il, if vows’ y i<“!ds at ciglil ye.ars old be 
set down as 100, the yields at earlier ages work out 
.it about (>7 lot ^-year-olds , 81 for ,|-year-olds , cjo 
for 5-ve.ir-olcK , 05 for O-year-olds , and 08 for 7- 
ye.it-olds KTceiillylR R.iymond Pearl ol W.ishing- 
ton .ind Dr Toehei of Abervlccn, working with <l<ita 
(ollritod i)y/ the Ayrshire ('attic Milk Records Com¬ 
mittee', have found yields lor the younger ages to be 
(4>nsidera[)ly liiglier, but Die Ayrshire iccords cannot 
lie used to hnd liow'Vield incre.ases with agv', because 
the breed has been oitt of equilibrium sinee about 
twenty ye.irs ago, the records are loaded in favour ot 
those ol the younger .ige^ If twelve months from 
c.ilf to calf be t-iken .as the normal lactation period, 
the annu.il yield is rcduceu by about 20 g.illons m an 
(‘k ven niontlis lact.ilion, an,d ini reased by' tibout 35, 
b). and 00 gallons m fliirtcen, fourteen, and fifteen 
months kutatiou pciiods -' 11 . H. Poole . On the de¬ 
ton.itmg action of a-particles ' Experiments show 
Dial the probabiKty of detonation of a specimen of 
iodide ot luliogcn by a-particlcs is proportional to 
the ctiiieentration ot the p.litides, and not to the 
.s<^uaio, or a higher power, oi tlie concentration. 
Hence, dcton.ition is caused by a single a-particlc, 
and not by the joint effect of two or more particles, 
and it is re.isonablc to assume tliat detonation is 
c.uibcd by the collision of the particlp with a nitrogen 
(*r a liydrogi'ii nucleus. Fulminate of mercury, silver 
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azide, and several other explosives were not detonated 
by exposures tP a-particles which would have caused 
several thousand detonations of iodide of nitrogen. 
Probably only a very sensitive body, such as the 
iodide, can be detonated in this way* and the risk of 
such an effect with detonators or cxplo.sivcs imconimon 
use IS negligible.—T. G. Mason : Note on the growth 
and the transport of organic substances in bitter 
cassava {Mamhot ntilissinia) Weekly measurements 
of 20 plants were made over a period of 27 weeks , 
altern.itc: pladts were ringed close to the ground. 
The rate of growth of the stems of the nnged plants 
was nf>t aflceaed by the o]*er.ilion lor .ibout \ weeks , 
it then commenced to l.ig behind that of Ihe nnrmged 
pl.ints. The wciglit ol tlie tiiheioiis roots lonix'd b\ 
the ringed plants was about one (piarter ot th.it 
formed by the unringed , tlie weight of the stem was 
more than i-2 Inm s as imich I’lobably tin’<Kti\'itv 
ot tli<' cells of the apical inensU'ni is not eontiolled 
by tlie available supply ot organii. substances, but is 
determined by autogenous chtinges within the gr<.)wing 
point No evKlenc<“ was obt.uiusl of the ]>i<’scncc ot 
a factot'coiTciating the activity ()t the<ipii:<il nicnsiein 
and the growtli ot tin* tubenn*. nxits 'Ihe u-snlts 
are 11 accoid with the \iew that the rate ol giowth 
of the stem is^coiuhtioiud by the (.italylif aituity 
of llm cells ol the a[)i«al nuuislcm 

l’.\KIs 

Academy of Sciences, Noiiinbei 2«^ --M J-'mile 
Bcitin m tlic iliaii- The president .innoinucd the 
death of .M G l.emome -M.trct'l BriHomn h.mstein 
and Ni'wtoni.in gravit.ituin ]<<-inaii<s on a rcteiit 
note by M Lc Koux TIk- CJ^t^«l^lns ot M l.c Koiix 
are regarded as unfouiulerl —Pierre Terimer ihe 
structure ot the cast<Tn \lps — 1 , Joubin I'he ge<i- 
graplncal distnbiilion ol some deep-sea corals in 
western European seas In conse<pieme ol the in- 
CK'jisein tlie size and ]X)wer of steam Irawleis, tiMwliiig 
i« now' tamed out at much greater ilepths than 
forme.rly As a result, ihe quantities of eoial brought 
up in the nets cniisis gieat ineoiwcniciue As a 
guide to lishennen, .1 eliait is gueri showing tlie dis¬ 
tribution ol the most objectional)Ie t orals (f.ophohclia, 
Ampliilieha, idendiiqilnlli.i), so that the trawlers (an 
avoid these kK.ahties - E Mathias, (' .\ Crommelin, 
and 11 Kamerlingh Onnes The icelduuMi diameter 
of neon. 'Ihe piirii'u.ilion of tli<’ neon used in tlicse 
experiments is described in detail. .*nd its puiity was 
confirmed of observations ol tlu' critical idu-noim-na 
Neon obeys the law ol the letfilincar diameter l.ike 
other gases, Idic diameter sliows a (hwiation m the 
nciglibourho(xl ol the critical point Tn tlu' case of 
hydrogen the deviations an- (.listiibutcd uregul-yly. 
but with neon they aie systeiiHitic at low tempera¬ 
tures the diaifieter IS slight^- convex to the tempera¬ 
ture axis, and at liighcr tempeiatun-s slightly <■ ontavi^. 
Aigon, nitrogen, and carbon dioxide befta\e similarly 
— M. Chailcs Camichel was elected Correspondant for 
the section of mechanicf- S Bays' Steiner’s cyclic 
systems of tnplfts- A. Myller Rciyarkablc lulcd 
surfaces passing through a given curve.- I’.uil Mentr 4 . 
Complexes which preseift projective smgiilanlies ol 
the second inhnrtcsimal ordei.—H. Roussdhe • Re¬ 
sults obtained in 1921 and 1922 liy the apphc.ition of 
aerial photography to precision plans on the large scale. 
The mean errors ol jians derived from aeii.il photo¬ 
graphs are less than tliosc of a topiigr.iphical j)lan 
taken with every precaution , tlic area coven-d by a 
given staff is also greater when the iihotogrnphio 
method IS employed.— 0 . ^Raveau rMesnel’s law ol 
the entanglement of the aithcr— lunmaniicl Dubois : 
'rhe minimum potential of clcctnc discharge m gases 
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at low pressure.s Some anomalies described m an 
earlier communication have been ^low shown to bo 
due to the presence of -saline substances on tlie ^ 
electrodes—I. Bouchet • An absolute plane-cylinder 
electrometer .V cylmdci is mounted on a balance 
bc.im and the attradion belwci-ii the cylinder and a 
jdanc surf.ice mc.isurcd The theory of the instru¬ 
ment IS tle\eloped 'Ihe limits between which the 
loiimila holds h.ive been ilelermiiied b\’ exiKTiment. 

- Georges Dejardin f In- prodticlum ot the spectium 
of mercury 'Mu- iidbu-iRv ol h(^inm studv of 
the spi-ctnmi emitted b\ lueniir^' vapour Ir.i'.visod 
by elections ol \ai^.d)lc vi knity 'Hu- liiu-s aie those 
oi tin-arc spcTtnini I'oi polenlMls below 20 j vitlts 
a inivlurc ol lii-liiiiii and men iiry i.ipuiir gnes tin- 
same arc spediiim as tli.d oi^served m ibe alist-nce 
ol helium Abovt,' 20 j volts the meicuiv spectrum 
und<-i goes modi lie, it ion,.i ml at tliesanu- time tlie liohimi 
speitiiim a[)[)eais -I’jerre Lafon Aiiom.ilies in llu- 
e.xpaiision of glass -\ Portevin Tlu-n-dm turn .ind 
dis.ippearam e ot iiiti-rnal str.ims in steels by rehe.ilmg 
toll(»we<l by slow looliiig .\n<h (5 Kliug and 1 > 
Florentin . 'I'lte spont.iiieoiis foim.ilioii of snlpbale on 
limestone m iirlcin u-uties ( liemn.d .iiialysCs ol 
\aiious limestone stinctun's, slmwing llie seiioiis 
atl.'uk by tlie sulj)lniii( mid in town atinosjiheu’S — 
.MM Tiffeiieau and Orekhoff 'Mu- semipinacolu 
transposition ot the alkylhvdiobeii/oms the innnence 
of the alkyiiadieli s Ka\niond Delaby Tlu- alkyl- 
gl\Li'iol'. 'liie piepaiation ol \ my l.dk\Ic.ii'bmols • 

]•'. Grandmougm J he .u;\!-aminoanthr.U|umoues as 
\at d\es Paul Gaubert Ihe .iclion ol heat on 
sjilic lollies li JoJy Pn limm.uy note on the general 
diie^tioii and agi ot the lolds i(l the ( eltibcru' (‘ham 
(Sji.im) - ,M Teilhard .\ l.uin.i ot mamm.ds toiind 
in lunlliern Philya.* \ Van Straelen 'Mu- dee.ipod 
cinsl.tceans ol llic ('.dlo\ian oi \oul1c-sur-Hh6nc 
{.\rcl6i-lie) -lauieii Daniel I Ivperbioses <il tlu- suii- 
tlower .ind ailuhoke M.niiU'c Lenoir. The nucle- 
(jles <iunng I tic piojihasc ol kinesis II ot the embiyonic 
■-M. iAitiHuna u)i^iruih^ - iM Mascre The stamen 
ol tlu- iloiagmaeca'* -Mile Mane Braecke. 'Ihe pre^- 
cn«c ol .uicul.)ine .ind ot mel.impyiitc (duhite) m 
sc\ei.d spei les ot .Mcl.vinpy rum .Auciibine w;vs iso- 
1,ited from f’riitciist', M neuiouisuni, .ind 

-V cus/dliiin diiliite (1 luiielicki’s mel.nnpyntc) was 
.dso exlracleck m the pun- slate fiom the two latter 
spei Us -Picrrc Lesage 'Ihe comp.ualive action ol 
svlvimte .ind its components on the lirst development 
ol plants Syh'inite proved more l.ivoiir.dde to tlic 
dcvelopnu-nt ot sceiihngs than its constiliicnts 
(chloiules ol sodium, jiol.issiiini, m.igiu-siiim, .uul cal¬ 
cium sulphate} taken scp.u.itoly, or even when mixed 
m the propf'rlioiis pieseiit m the mincial cinjiloycd. 

' } Stoklasa The respirali^m of the roijs Ivxpcri- 
nients an- dcsciibcd n^ilirniing the conclusion pub¬ 
lished b) the aiithoi in .in e.nlier ci#mimmuaUon,that 
no ,icid, org.inu or morg.inu', other than eifrbonic acid 
IS secreted i»y growing loots 'I'hc respiration ot the 
roots Is more intense fti the*presence ol air cont.lining 
radium cm.mation -X Gons aiul i’ Cosyr I re:ia.e 
and vne.v m tiftigi I L^ger and .\ (h Holland?: 

( oecidia o! the intestine ol tlie eel - 1 . M Betances . 
Softie retinenu-iits on the mmphogcnesis ol the 
h^-matic cell. * • 

• 

• Cai’i lows’ ^ • 

*• • 

Royal Society of South Africa, September 27 -Dr. 
J. D E (iilchri.sl, president, m the ctiair -H. B. 
Fantham • Some Prot(j/oa lonnd in soils in South 
*Afnca Proto/o.L lu-longmg to the Sarcodma, Masti- 
gophora, and (ihat.i liave been found As regards 
actual numbers ol organisms, tiagcllatos arc the 
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mo.st numerous There is daily variation in tho 
niimbcr.s of a Proto/otai in a given ijuantity of 
cultiire Dark, lieavy soiN containing iniuli hnimis 
yielded more kinds of I’loto/oa tli.in sandy ones 
Samples of soil taken relatively ne.ir tlie suiface, bay 
.SIX or eight irnhes ilovvn, usually yielded more 
i’rolo/oa than dcepci samples Cullivateil .sods 
yielded more sp<‘( les ol Ihoto/oa, esp;cially of 
('diata, than uiKidUvated ones Owing to p.iilial 
Sterilisation of South Afinan soils hy sol.u Juat .in<l 
drought, th(‘ miiuher <d l'roto/r>a in a given are.i of 
sod seem? to lx; less than in soils Iroin J-.ngl.ind 
or the iioithi'm I'mted St.ites *'I he ingeslion <il 
h.Ktena hy sod Iholo/o.i li.is, so lai, fiot hei'ii often 
ohsi rved naturally m South Miu.ui s(]ils J A 
Gtlmorc N'()te on ^-lastuitv of l)\\\k,i 'Idlite 
Jnvestigalion ol Dvvjfka 'lillite lioin M.iljesfontein. 
Cape Prov ince. shows til.it loi .in .ihsoi j’lion ol w.iti r 
ot less th.in i/|oo gm ju r gni , \'oinig’s Modulus 
dein-.ises hv .ihout i _■ per cent , wluie.is jor .in 
ahsorjdion of older 1/800 gtii |Vr gm the (rushing 
stnmgth UK re.ises h\-about 50 per cent 01 more - 
II O Monnig . On some new South Afru an p.ir.isitu. 
nem.itodes Sii Thom.is Muir. Note on Die co- 
cvanesi.em e ol the pi unary niinois ol .111 iixisyinmeti ic 
detciimii.mt -T j Mackie Tin* serum constituents 
resjionsiblc for Ihe S.uhs-C.eoigi .ind the Wasseim.iim 
reactions Sera were Ir.iclioned by 1 icim.m’s c.ulion- 
dioxide method , tlie (.irhonic-acid-inso]iibl<“ glubnlm 
\vas maclive <iTid inhibitorv in the Hot c nl.ition test 
The carbonic-ai id-soliible Ir.iclion w.is tuither fr.tc- 
tioned into ))seudu-globulin .ind .ilbumin (.oinjionents 
and floKidalion w.is loimd to be due almost cnliieiy 
to the foimer In the \\’.iss( rm.nm le.iction the 
most active Ir.iclion is the i.irboiiic-.icid-insofuble 
globulin —J K Sutton. Note pn, the ])rop-ig.itiun 
of heat in wMler llarmonn .in.ilysis of luniily oh- 
servalions of tlie 1. ini>eMlui(“ o] w.itei in .1 buck 
cistern, 7 ieet s(jiMre .ind yo in deep, shows llial 
tlie wlnde body ol w.ihT is he.itcil iie.iily siimil- 
t.'incoiisly {(hietly by the siin’s^ r.i\s) .md tli.al the 
yirface .tempei.'itiire is j)io|i.igated clowuvv.iid .is .1 
wave ol .iboid 7 in [ler Iiour 

Royal Society of South Afyca, (dctobci 18- l)i 
J D. b' (bl( hnst, juesnlenl, in the chair - \liss \ \' 
Duthie Tlie cones, .sjxiri s, .ind gayK-t()])hy tes ol 
Sel(i^inrl/(i f^iinnfa - b' <• Cawston South Miie.in 
larval trematodes .ind the intermcdi.iry liosN 'Ihe 
ConimoiUT species of liesli-w'ater inolliisi, lomul in 
ccrl.iin livers of Soiilli Aiin.i, <is well .is some l.igoon 
uiliahitanls vvlm h are oce.ision.illy lomid m (jiiite 
fresh wafer, logetlici with the (ommoiuu l.irv.d 
trematodes of these locahlK's, are desirihed —J 
Moir : Colour .ind cluniu.il constitution, IT W'lll 
lailoiiiJess ^libstances nf ioiieentratcd .sulphuric .icid 
solution {halo(hiomv) Ohserv.itioiis on lolomed 
.solutions ici sidphurn acid of 25 snnjih' siihstaiiees. 
mostly coloniless pif si’, are recorded, .iiRl .i stlicnie 
Jor talc 111. itmg colon i fioin*cheTi»ical (onstit ution is pul 
foivvard --J Stuart ThiJmson . Afne.m Aleyon.in.i 
with a st.'ttement of some of the problems <d thcni 
disjKTsal 


Official.Publications Received. 

StralfH 8ctll*m(n4.( tnmial JtcjHTt eii flir JlafTli's Museum anj 
Librarj for the i'ear ]‘.i21 Hy Al.i“<‘r 1 Moulloii Hp 10 
(siiiK!i|M-.rc) • 

Thi'Jtojal T((liiil<al rolh}’i', (da^tfijvv Annit.il Kiporton the Otic 
Ituiiilnd Tvmilj-siyti Ses-dotj adopti-d at (he Animal Meeliiitf f)f 
Governors. I,•1(1 on till-itlli Otti)l)(T 1022 I’p 71 (Gl.c^nw) • 
County Hurouph of Warrington Museiim tuiiumttee l{eis»rt of 
the KrejM r of the Miisrum fur the 'J'uo Years cinliiik' h’th ./uoc 11122, 
with .1 List of the rrlnclpal Additions to the Museum C ollet tioos Pj) 
18 (Waniiigton) 
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Deiurlinent of the Interior: Bureau of Ediiention Bulletin, 1922, 
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The British Scientific Glass Industry. 

review of tlie rle\<-lopment of the llriti.'ili 
X .i;i\en liv Prof. \V. E. S. 1 'iirner 

rcrentl)' in liis presidenii.il :i(l(hes.s to the Society ol 
(il.tss leeiuvilo"), tludws new liLiht on an indusirv 
whidi some lia\e Been iiu lined to think had to he 
largely ircaled in llih uamlr\ niter tlie outhreak ol 
war. It appc.ir.s th.it. evi'ii diiinyo the earl\'*tla\s of 
its develoiunen^ in* the se\enteenth eentuiv. the 
iiidustr\- made tliiee not.ihle (onlrihiilions to maiui- 
laeturin^ tedmujin', nnmeix. tliu^iise ot eoal instead 
ol wood us .1 luel, liie Miliodm tjon oj lovereil mellino. 
pots, .ind the prepai.ition ol lead iixsUiI ;ilass, wiiidi, 
in the course ol time, opsli'd the iiinious Venetian ,udass 
trom laxiiiir .M<ireover. n;2lu throu;i!i tlie nineteenth 
eenUnw, until ahout 1.S75 (Ireat Hrit.iin lield an im¬ 
portant j)kue .imoiiost the ohisviiiakiii;; countries of 
jairojie. alter whuh d.tte its exports dci lined, due in 
a i’onsideiahle meastire t<i foieiyii larilf duties 

Prof. Tinner shou^ somethiiyg ol the f^reat levnal of 
enteipiise duiiiiy the w.ir peiiod and allerwards, and , 
of the extensiveness with whxh ^^lass m;inufa<;tureis 

have Been nistallin” new plant and maidiinerv. In 
these yhiises of ;u'ii\-il\-, no uuintry in Europe can 
sluiw a eomixirahlc reiord, .uid we m.i\ he [lemiitteil 
to indulge the hopt* tfi.il a hii^^liter period lies helorc 
the industry th.m it experienci'd Between and 

‘915 

In these (oUimiis w<- aie interested m.iinly m the 
suhjei't of scii;nlili< ^l.fss, and we ha\e Been foited to * 
ask at times it the real iiosition in reearil to this hraneh 
has Been unders{o(«] or ^p[ueet.ite<l. .Most dix’er^eiit 
o[)mions on the iiieiits ol Untish sdeiuilic .ulass liax’c 
Bei'ii expressed *()n one Band, very severe ‘ntieisms 
have Been made ot the (|ualilv of llntish Mientific 
lilass On the other, we mav sav that we have seen 
letters, written spontaneously, testifviiyn m flowing 
terms to its merits as comp.ned with Continental 
l^lass: and in<|uiiies 111 lar^e kiBoratories have shown 
similar diveiuenec of opiiii'^n, tli?- Italame of evi<lenee 
Beiiyy lavoiiraBle PossiBly. iiseis of*suentil^e _i:lass- 
' ware hav e ;;rown moie uitu id ot late vears ; tliev iiave 
Been foreed to tliis positflm p:fi,lly Bv the prominence 
ol the siihjeit ami i>>H'tlv In the tin.vmial sl*in^emy 
e.xistirii; in .seientifie inslitiilions. Moreover, tlie 
relations Between the mamilaetmers and the dealers in^ 
this toiintrv appear not to have Been of the most 
rortiial oliaraiter, and this faet uinnof Be ignored in 
estimatin'; the eiiaittws ol ^Jritisli ware in it.s < laim to 
recognitkm. 

|t is interesting to cont4:asi the l*ginnings of the 
chemical and scientific glass industry in the United 
Kingdom with the early operations at Jena. In our 
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own country both giasb rompositions and processes 
had to be extemporised in a great hurry, and it is 
indeetl (.rediuil)le to workers like Sir IIer[)crt Jatkson 
outside the factory, and Dr. M. \V. Travers, Or. (. J. 
Peddle, and Mr. John Kaye inside tlie factories, that 
glass vessels at least as durable chemicall\'*a'5 any pro¬ 
duced in Germany were fortlu uming in so short a time. 
The earlier sampk^^- jost like those from Jcjia, when 
chemical ware w^s first made there in v'cre far 
from being mechanically perfect.» Processes and 
methods for the graduation of instruments had like¬ 
wise to be worked ov^, and it has to be borne in mind 
that such work was in some inst.imes taken up by 
persons wdio were more enthusiastic tliaii competent 
Many Pritish pc'ople find it cklliiiilt to forget these 
early defects and have been cner ready to sigh for the 
return of German goods 

The work at Jena, which began about iSSi, bad ample 
time to Ik* carried out s\steinati( ally, d’be success of 
the work was due not altogether to the ap])lication of 
new elements to glasstnaking but rather to the facilities 
for a great number of experimental meltings, some of 
them on a considerable scale, m which the influence of 
oxides, such as boric, /.me, lianum, magnesium, and 
phosphoric, could be more fully investigated th^^n had 
been the case 1)\ earlier workers In this wav there 
was gradually hnilt uji a scries ol dc'lMiitc relationships 
betwexm chemical amipostiion and physK.d properties, 
on the basis ot which not only were new optaxil gl.isses 
devised but a new Ivjie of glass lor lalwiratory nsc 
finallv developed .\b)ie liiinseif was so im[)iessc‘d 
with the need of financial assistance in these under¬ 
takings and with the time co»isum?d in c.uTying them 
out as to write : “ The difficulties connec ted with sue h 
undertakings are so great, tiie initial outi.iv required is 
so heavv, and succc'ss it attained lies so far in the 
future, that there is little inducement to enterprise. A 
revolution of the industry can scarcely l)e lirought 
about in any otlior way than by the means for its ad¬ 
vancement being provided in liberal measure, either 
bv c:orporalions or public aAithorities ” 

Potii •scientiffc workers and maruifac turers in the 
United Kingdom have well realised the fruth of Ablie’s 
remarks, and the usei» of scientific glass should also 
understftnd it. Since llie war, despite the se\erc dis- 
u|)pijinlnicnt of the manufacturer in this country at 
[the support given him, research lias gone on con¬ 
tinuously. A new type of chemical glassware has 
appeared*on ^the British market, marking a departtire 
in some ways from previoift ty|ils and compositions, 
and as the results of extensive researches now in opera¬ 
tion in this courftry l>ccom« more and more cumplcite, 
it is highly probable that still further types will be 
developed. 
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It is very likely that the Jena workers in later 
years acquired much systematic infolmation that wqs 
never puhli-shcd. Wc have done very much here 
recently to revise the data frhirh they have" published 
and to .show in some ways that it was defective and 
incomplete; wliile many other lines of research in 
this country, witli the fundamental researches carried 
out in America, have given us resources of information 
wliich the German workers did not possess. 

The very fact thal, since the war, four new institu¬ 
tions, namely, the Department of Glass TeiTinology at 
Slicflleld, the Society of Glass Technology, the British 
Seieiitifie Instriinient Manufacturers’ Researeh .\ssoria- 
tion, and the Glass Research Association, have not 
only come into e.xistcnce, hut have also continued in 
full oiieration, affords convincing evidence that our 
manufaitillers of siientific glassware are not content 
with their present'attempts lint are reaching,,out for 
soinelhing better. In tins endeavimr they are worthy 
of all the help and support, as well as patience, which 
the hotly of seieiitifie workers can gis'c them. 


Our Nearest Living Relatives. 

The On'giii ami F.voliitioii of the Human Deiililwn. 
By Rrof. WTIlfim K. Gregory. Pp. xviii + 548 + 
IS pl.ites. (lialliiitore, lid.: Williams and Wilkins 
Co., iqee ) 11.]). 

T has so happened that Dr. W. K. Gregory, of the 
American .Museum of Natural History, New York, 
and llie writer of this review have each set out, at an 
early point in tlieir lives, to seek for a definite answer 
to the same iiuestion : what is Jim’s lineage ? Is he 
but a liritiidi of the stem which gave the world its 
great living antliropoid apes—the gorilla, chimpanzee 
and orang—or must we carry our lineage into a remote 
geological past to find the point of its separate emerg¬ 
ence from the primate phylum ? The reviewer 
appro.icheil, the problem by making .an elaborate 
anal)sis of the structural “make-up ’’ of man and of 
anthropoid apes, nr,ling the kind and extent of their 
nininion heritage and the kind and extent of the 
structural features peculiar to each, which therefore 
may he regarded as latter-d.ay .acquisitions. 

Dr. Gregory has sought an aiif.wer hy following a 
totally different route. He has ajiproached it by follow¬ 
ing the geological record;' he has an unrivalled know¬ 
ledge of till’ fossij remains of early forms of primates 
found so abundantly in the Eocene deposits of North 
America; and as teeth aiiA jaws, or fragments of 
tlicm, arc the most persistent parts of the mammalian 
■skeleton, it has come alaout that the geological history 
of the various orders of mammals has to be based on an 
interpretation of dental hieroglyphics. In deciphering 
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tile ancient alphabet of the teeth, particularly as regards 
the teeth of priihate forms, Dr. Gregory is our most 
highly trained expert. The survey he has now issued 
embraces not only the American tarsioaf and lemuroid 
fossil forms, lying in or near the basal phylum* which 
has given us our modern apes and lemurs, but also in¬ 
cludes an examination of the corresponding fossil forms 
found in Isuropo. He deals minutely with the fossil 
remains of apes found in the Oligorenc deposits of 
Egypt, the anthropoid remains found in the Miocene 
and Pliocene deposits of Europe and of India— 
particularly those de.scrilied in 1915 by JJr. G. E. 
Pilgrim, of the Indian Geological Survey, -and the 
various discoveries whicli have Ixen made ot fossil 
human remains. 

Although the routes chosen by Dr. Gregory ancl by 
the reviewer have been different they ha\e led to 
exactly, the same goal—namely,that the gorilla, 
chimpanzee, and^ maii arc twigs growing from the 
same branch of the great [inmate stem. “ Taken as 
a whole,” writes Dr, Gregory, ”thc testimony of 
comparative anatomy affords cumulatiie evidence for 
Darwin’s inference that ioi/ie amieftl manher oj the 
mithropomorphom sub-group gave birth to man. The 
detailed studies of the dentition in Part IV. of this 
work leads me to the loiulusioif that the anaent 
member of the anthroponwrphouf, sub-group was closely 
allied to, or even identical witli Sivapitliceus or 
Dryopithecus ot the Miocene Siniiinae.” 

The reviewer agrees with Dr. Gregory lh.it, on 
comparing the structural “yuike-up” of man with 
that of the great anthrojioid apes, “ the reseinhlances 
are far more numerous, detailc*!, and fundamental 
than tiie difTerenecs ” ; the reviewer would go furtlicr 
and say that in anv theory of human lineage tin 
common origin of man, the gorilla, chimpanzee, and 
orang, must be regarded as a “ fixed point " in framing 
all our speculations. At this early stage in our search 
for man’s pedigi^'C, with only fragmentarv documents 
at our di.sp().sal, and with yawning gaps in our hook 
of evidence, complete unanimity between any tu^u 
investigators cannot be expei.tfil 

In Dr. Gregory’s opinion mankind is, in»a gc<ilogicaI 
sense, a recent jiroduct. So late as mid-Miocem' 
times—about a ngllion of years ago il we accept 
Dr. Gregory’s rough estimate--he beliews that our 
ancestry was represented * by .such fossil forms as 
Sivapitliecus or Dryopithecus—wh^cb, so far as we 
yet know them, mu.st lie regarded us true anthropoid 
apes, not very differeift from the chimpanzee and 
gorilla. There is no ground for supposing that ?n 
foot or in brain they possessed any trace of the adapta¬ 
tions which have become S(» pronounced features of 
the human bod^. Tlie life-periods and the rate of 
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reproduction ot this ancestral stock must have been 
of the anthropoid order, namely, aboyt seven genera¬ 
tions to the century. 

In the period postula'ed by Dr. Gn'gory for man’s 
differentiation there woultl have been some 70,000 
generation.s* The rcprcsenlatiies ol mankind wc 
encounter by niid-Eleistoccne times have already a 
hrain’which has three times llic Miliime of the chim¬ 
panzee brain. Is it pos ible to con ci\e a lt!‘am like 
that of the chj^ipan/A'c, altliough ('onstilulod upon 
the same strucluial and liinction.il pl.in as is the 
human organ, attaining a luinian standard in tlie 
(.oiirse ()t 70.000 generations ^ It is true tliat the 
di'-toveries of Dr. Ariens Ka[ipers !ia\e shown that 
the (oiiiitless myiinds^ol ner\c units which make up 
the human brain are. dining the period of development, 
controlled and groupcfl i*y a iiierlianism the nature 
of which vve can onlv gii sv at as vet. Making all 
allowame-. on tliis scuiig the leviewer c.innot t'onreiv’e 
the possilulity of tlie extreme slriu tiir.il and functional 
conijilexilv of the human brain having been evolved 
from an anthropoid stage in the course of 70,000* 
generations. While Dr. Gtegorv is im lined lo accept 
oiir present knowledge of tla* gcolijgual reeoul at its 
face v'yliie and Iraie niun’.s oiigiii from an anthropoid 
of tlie mid-Miocene jieiiod. tlie n viewer would make 
allow'anccs fur th? great blinks in our geological 
reeonl, wliieb further discoveiies will make good, and 
assume a pre-Mio<'enc (l.tle hu th<' divergence of the 
pin la of man and ,:;real anthropoids. It is very 
dillh lilt to iieheve tfiat the human Iirain a/nse as 
mushrooni-like gnnvtli. 

Tlios(' who hate iiiitle systematic attempts to 
determine the evolutionary rel.Uioiiship of one animal 
form lo anotiier know' well th.it it cannot he settled 
on tile evidence of one set of organs, all tlie structural 
systems of tlie body have to be taken into account. 
Often the evidence of one svstein—siu h as that of 
the teeth, winch go with the alimentary system—will 
seem to dash with or contradii t the evidence of other 
systems. Dr. Gregory is to^ experienced an evolutionist 
to make a mistake in this resjied; wtienevei* possible 
he sii])ports ftr modifies the lonelusions reached on 
dental evidenre by apjtcalin^. to lestimonv afforded 
by other systems of the hrxly Ev’en whe« this is 
done It becomes abundantly clear that evolution has 
not worked on the Iiody ot man, ape,or of any ajiinia^ 
fornT whatsoever in a sinijile and straighGorward * 
mftniier. For exam[)le, in that primitfve buj; aberrant 
prim^itc Tarsius, embryo establishes itself in the 
maternal womli in exactly the same manner as do 
tl^e dev^eloping ova of mail and ant^iropoid.s, and yet 
the monkeys of tlie New and of the Old World, which 
have a sim{)lcr type of placentation, arc yet infinitely 
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more akin to man and antliropoids in a structural 
and evolutionary sense than is 'I’arsius in s[)ile of 
this and o'lher unexpected human likenesses possessed 
by the latter. To in fount for the irrcj^ular distribution 
of certain characters possessed hv man and T.irsiiis, 
Prof. Wood Jones has put loiward the (l.ipiis ot owl¬ 
eyed Tarsiu-S to pose as one of man’s near relatnes. 

The relationships ot Tarsius to man, sa\s Dr (Jrc^ory, 
“are plarnly very imlir((t and must be traced l*.u k- 
wards alonp' ^radifally < on\ u^inu fmes^to the primitne 
tarsioid stocks, whuii ga\e rI^e at ditferenl times 
and at different pl.u espi the lii;;!ier;^roLi|)s of primates.’’ 
As it has a bearin;^ mi smh pioblemsas the iire.enlar 
distribution of the hum.in mode of pkueiilation 
arnojiff the primates, j)r (ire^oiw (|uo(<s with .ippianal 
a primiple eniiiuiated l)\ Dr. ifenrs F.infiehi Oshorn 
in itjoHand '‘familiar to all (lo^e students of mamm.di.in 
ph)lo;;eny, nanuK. that identical ihaiaiters are otten 
developed In divergent des< eiid.uUs of a i-ommon stot k ” 
To the master inorpholo^jists of our studenthood davs 
such a statement wouhl have sounded lieutKal 
or metapInsical. but to those who aie lamili.ir with 
the conifilex mediaiiism ol hormonc^. whnli rceiilale 
the j'rowlh ot diveise strm tural (lenierils so that ihev 
aie moulded to serve a common fiimtional puijiove, 
this statement, made by one who b.is ^iveii a lileliine 
to the obserViition ot lossil lorms* Kas become ol csisy 
areeptanco to the '' who .ire stiidvinj,' the development 
and f.;rowlh of hv mg toniis Our dilliculties ol in * ouiU- 
iiig for the compo'.ite m.ike-iip ol the human bod'tt 
'and of'that of Ins congeneis, Mie .inthiopoid ape-', 
will disappear on<e we h.ive mastered the giowth 
rneehanisms wlmh lead to tlt^’ creation ot striiitinal 
modih( at lolls and the -.uppressiori and perhaps resiiM il.i- 
tion of old features * 

The reviewer has merely rioted here the 'hiel um- 
clusions which vears ol c'areltil loll iiave pennille<l 
Dr. Gregor) to loriniilate ccmceiiimg man’s otigm 
The main value ol the work he has now published 
is to provide students ol tin* higher niainnudian lornis 
with an in^ispens.ible cficlionarv feer the intcTpretalion 
of clentaHiieroglrphics. Out ot a restricted alphaltel, 
Nature; h.is tashioned teeth into .t most vkiborate and 
significMiit langu.ige Ih^v thc^e elements are m.impu- 
latcd so^is to jirovide a protiisini^ and v.irutv of 
dental f. r ■ s we do nd know but it is clear to tlie 
least initiated that iqiper anri lower teeth have To be 
•so fasluoiu-d, while still embeiJded in the gums, riiat 
when lliev^ come* into place in the jaws they will fit 
each other just as a key dots its^lfx'k. 'Phere miisl 
be a correlating mechunisni at work to harmonise (he 
hitc of opposing fiisps. Of^lhis Dr. Gregory is full^' 
cognisant, but we regrt't that he; has not abandoned 
the confusing system of naming the cusps of molar 
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teeth introduced by Dr, Osborn. In this .system the 
name.s given to the cusps of upper'^molar teeth are 
reversed w'hen applied to the cu.sps ol lower teeth— 
a method w ith llii the perfilexfng attributes of a reflected 
image.* liesides, as Dr. Gregory has frankly admitted, 
the system, wliich has served a good purpose in its 
time, is reallv founded on an erroneous interpretation. 

Another small and personal grudge the reviewer may 
also give vent to- the intioduclion of ^he new-fangled 
nomenclature for the old and well-established generic 
names we have hitherto been accii.stomed to give to 
apes and iiiunkevs l>ut the rev’iewer’s last words 
must be those of admiration and ol thanks for a 
stand.ird work A. Ki«TH. 


A Reflective Observer. 

/ l^lulouifi/icr with ‘\alnre. IJy Benjamin Kidii. Pp. 
\in-2ii. (London J\Ie(huen and Co., Ltd., 1921.) 
bs. net. 

M r ilKN'[AM I.V KID 1 > was a keen observer of 
N.itiiie, parlKularlv interested in the prob¬ 
lems of ammal beliavioiii and all that throw.s light on 
evolution This volume is a collection of Ills essavs; 
with the e\(e|ilioi> ol the fust two, wliich deal very 
.iltrac livelv vviih the birds ot the Severn estuary, they 
have Ik'ch [)reviousi) published m serials But m 
rolleticd luriii the) are very welcome. Jii all eases 
tiicie IS .1 characteristic lelleclive note. What is ijie 
d(T|)er sinnific an< c- ol this or that occurrence? 'I'he 
piimiiive langii.ii'c. among luids for example, is im- 
(loublcdlv .1 l.mgtiage ol llie emotions, but iT is inter¬ 
esting lo notice ill.It It Is olten a kind of linguaJnmai 
imderslood even bv vvidc'h dilteienl speeics. The 
voiiiig ol (be m.iliaid, wliuii has probably been the 
most univcis.illv himtid creature on earth, nestle on 
the obseivet's b.ire lec-l Without the slightest instinct¬ 
ive (ear “ Vou t.ike one of them iiiwyoiir hand, and 
tills heir o( tlu .iges of I he bloocl-leud shows no fear ot 
vdu, even liliing iisjiille beak to look inquiringly in 
your lace . evidently tHinking no evil, to all appear- 
♦an< e hoping,.dl things and believing all things, but 
cert.unly ciuite willing to take ycui on your merits tor 
good or evil eninely witliofii pnqiidu^ ” The mother 
bud IS on a ifissoc k near bv, • chattering with emotion, 
every feather cjiiivering with excitement. The hold 
j of the Great 'J'error of Man is upon ner. In a few days, 
nay, in a few hours, ^he wall have taught it to them, 
and they will have passed iPrevocahlv into another 
wcfrlcl.” Character is a product ot “Nature” and 
“ Nurture.” 

An mtcrcsiing cxpermvrU was made with a colony 
of humble-hees wdiich Mr. Kidd kept on his window’- 
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Sill. Jlc carefully removed part of I he waxen covenn;' 
of one of the liUlc ^^roups of lar\;e, inserted a grub 
taken fresh fron\ a Iiive, and eo\ere(l the whole again 
roughly. “exjKTting that the bees ^\oiild complete 
the repairs, and so seal up the intrinler witli tl^^* otliers. 
But tiiey \\ere not to be cheated in this wa\, and ihev 
would not repair the broken wax until ihev ]iad smelt 
out the -stranger, w'honi the> dragged out and «.inie<l 
outside llie nesl, aflei whicJi they replac'd tlie breat h 
in the Usual v*.ix. ’ He made the experiment se\ernl 
times, but with no batet sincess He then phoeil 
some Juve-bee eggs among a little giou[> jiist tieposiied 
by the humble bee (jueen. The bees seemed (o he 
rather pu/zled. ‘'One or iwtt 0} liiem look them up 
somewhat amilessl_\, an<l again iej)ia(ed them as il 
they hardly liketl to openly at t use llieir so\eieigii ol 
miseondiKl. wlurli tlie> seemed to siis|)e< t ” Alter 
some hi.'silalion lhe\' prout’ded, apparenlh willi < 011- 
sideraWle relisii, to eat the eggs “ So appuai.Uixe did 
they btcome t)l'*(ji<' jf!v\our of these lu-wd^iid eL;,gs ih.it 
they would soon ateepi them re.iili!\' when I olferul 
them at the end of a needle ” 

Obseiwatioii.s on a (apli\e qiietn liiinible I'ce 
supplied With an empty nest weie also mtensimg 
.She spent siweral <la}s liealmg .iguinsi iJie wmdow- 
jiane and then gu\e it up en!ne]\ , slie slioued eieal 
iiUere.sl m bnglilly cojomed obji,-' Is like biass h.indies, 
gilt labels on books, and u.usiio.u biiitons lUu slie 
was partM.ularh inliigiiefl l)_\ the ke\ hole (d the iloor, 
into whu h she would Irv to s(juee/e herscll, A[»p.ir- 
eiTtly It "suggested" ihe opening into an nndei- 
ground nest. • 

In the essa\ on haies tlieie is an mteicsliiig p.ira 
graph "It |s a moot (lUesliou whethei the hare is 
a ralibit winch has taken to the open or (he uibbit 
a degonerale hare wlinh has obtained lomparalne 
safely by taking to a stnpjd lile m the e.itlli li is an 
interesting fa< 1 in tins lomiexion. and one not ollin 
remarked on obseivers, that a hare, il it finds an 
ol.istacle It w'lslies to gel nd of, will natiiralh s<ia(<h 
with Its front legs w'lth considerable stiengtli .i^id 
with exactly llji' mo\cinet?t .is a rabbit Tlnis, 

altbough the hare lives in ilie open grass loimiiv. 
never t.ikcs to earth, and much dishkA grouml in¬ 
fested l)y rabbits, it has ti^all apjiearamc latent in Us 
muscles the beginfling of an nisinKi wlyih might he 
developed into tlie rablars <apacitv lor biiriowing." 

Of Its kind the ,])icture of .1 midsummer nigbi is 
diihcult to beat , it is as well |]r.iwii as Richard 
Jefferies could have done it. Take the sounds- the 
churr of the night-jar, lallmg to his male ; the under¬ 
tone of tlie hundred nils and tlu- swollen river; liu' 
warning stamp ul raiibits that have iieen disturbed in 
Ihcir feeding; the slridenf lose-note ol the corn- 
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crake; the siiritl eiw of the partndge, the iiiglU- 
ingalc singing to Ins mate on her nest ; and then the 
larks, the thrushes, ilm twittering* swallftws as tlie 
fringes ot tlie iiiglit overlap the eommg d.iy. It is 
not merely a welNliawn putuie, it is a relleclne 
appieciation. 

What A?r. Knid li.is to s.i\ .iboiu ammal behavioiir 
IS ahva}'s interesting OlKVing the law ot jiaisimony 
he will piess the simplest re-desi rtpiion a^ lar as it 
will go, and >ct li% (anlmns l^ tl%u “the moie the 
subject is clost-l_\ studied the less the obseiver limis 
hinisell lilt lined to .utejit ic.idy explanations” A 
\oiing sliekhaki', ted on <li\ git»nnd, went through a 
kind ol dam mg or piaming movement, slain|nng 
lapuliy on the llooi willi its teel. Daiwin eonnected 
this with the sheldiake’s lialnt ol patting the s.ind or 
mild near the woimlHiiiows on the seasliore ikits. 
The slainpitia 's supposed to "make the woiin < ome 
to the snrl.ne." and so the shcldiake keeps on siamp- 
ing Kill Mr Knld juniils out that it is the wav of 
voiing wiiil dink m acnci.d to si.iml m the slndlow 
w.iier ami si.imp gtnllv and lapidlv on tile muddy 
bottom 'I'ltis iiiakis an <'ddv brmging up looil- 
jKirtn les wlmli arc linn su/<d and <l<‘\oiired 'I'hree- 
<l.ivs-old dm klings, hat<!ic(l under a domestic inn, 
exlii^il the niovrimnls lo pcilution JVrh.ijis ilie 
slu'ldr.dsc’s st.imim^; is nuiciv ,i slight inodifnatioii 
ol a piei e of inslimtive iHh.ivtour geiitial among 
dinks lint m the opposite diu'Inm, Mr Kidd makes 
out a good < ase loi ictiammg Imm aiyv siinpln ist intcr- 
pieiation ol the lic)*,Viour ul a (ollic dog. ^W'e fai 4 
iiltcilv niihss wc lake into amiiint its .inceslry, lor 
il was one of .1 ^>aik. a soi lal unit. "Tin; dog has 
jiiobahlv still some sort ol (omcptioii of liis jilai c as 
mcmbei of a < • optialivc gnnip, and ol hb in.isler .\s 
the wise and icsonoclul leader ol it” The other 
ess.ivs disiLiss sealiiuit. <h‘Is, bogs, birds, s(|Uiireis, 
anil the like All are illninmaling and all are 
deliabi lul 

• • 

Metallography \n the ^A^prkshop. 

S/icI Thnnutl Tri'tUninii Bv j W Uri|uh.irt. Pp- 
(I.omion-• Cio^ljv Lo< kwood and Son, 
.Vs' • 

N i IvAKkV ail the liooks whn h have luliicrto hecn 
written on (lie luMt tieatmenlof steels aietiic 
Work 0! metalinrgi.sis The mteresbng thing about 
tfie present work is ll1.1t it Inb lieeii wr^tteif by a man 
cng.»ged in the jirodmlion (*l ma< Inner) and various 
steel (oinfKments.uuhools m his workshops in Lcieester. 
A.s he stales, he h.is beetf foreed to*put into practical 
use all the receiitlv introduced processes employed in 
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the heat Ircatracjii of .sleel. M:in\ other tool makers 
have been in tlie same [)()8ition. Ft lias, liou'ever, been 
^ left to Mr.'lirijulfart, not merely to make a study of 
. the fir<Kesses iruohed, but to write a l>o<>k on them 
froln a practK^al engineermf^ \ie\\-poiiit. In doing 
this lie lias rendered a service to Ins brollier engineers 
whi( h the) will probaldy not be long in rei ognising, 
for he has written his Iwiok in language wlmh is as Iree 
from te< •hii iealilies*as po^''ibll^ 

’Hie lime has gi/lie lly when stewis as leieued liom 
the makers were forthwith woiked fiUo in,i< limes, 
without any preliminary treatment, and when it was 
not realised that a therm.il proi es-> could add enor¬ 
mously to tiieir pliysual strength and elTe< iiveiiess. 
]n eonse(|iien(i; there has been a recolution 111 the 
engine and ma< hine building tirades within the last 
few years, whuh is only re.ilisid h) the men engaged 
jn those trades As llie author p»)in1s out, not only 
base great imiirovimenls been introduced in the 
treatment ol well-esiablisheil carbon steels, but they 
ha\e been followed by a reni.ukable development in 
the Use and he.it treatment ot .illoy steels. These 
advanies have necessitated the applKatioii of lniier 
sv>lems of aj)pl)ing hc-at .iiid nie.isitring the (cni- 
peiatures produced, and these in liieir turn h.ive led 
to the intiodmtioii <ind development of eiedm.il 
methods ol heating, whuh aie fc.i^.ihle ol a higher 
degree ot control .md .h < iirai v 

The c'.irlv (ha[)ters c»l the book de.il With the leunl 
develojiments in inel.illogiaphy as .ipplied to sleeis 
Che aii^ior li.is ma^teu'd tlie Ihe^iv of the iron-c.irhon 
eijUilibriLim, as a})plied to both (ailxm .incl .illo) steels, 
and this is one of the best pails nl Ih^- whole book. As 
he points out, one ol the most reimukalili- I'lfecis of 
alloying nukel with mild steel is the lowering ot ihe 
temperature ol the Aci range, an effect which means 
diminished cost of working the* steel, a gre.iler maigin 
of safety against ovcr-he.iting, iin reaped diK'lililv, 
toughnes.s, and iTsilience in the finished prodinl. The 
* ph)sKal (Imractcristics of steels and testing nielliods 
are next dtsciihcal, amt these aie follow'ed by an oiil- 
!ine ol ihennal yioiesses, rimpters on furn.xces .uid 
their nu-tfiods of working come next, .im^a veiy good 
ac.ount IS given of jiyroiiietei^ and llicir appliiation 
to the llmimal treatment ol sleds Akihods ol lase- 
harclenin'.' l oth by solid and gaseous re.igents, are next 
dcsiiibcd and these are followed by details ob the 
• ’^anoirs methods of (jucnching. Later cha|)ters ^eal 
with vaHous typtfs of tools and typiial heat treatment's, 
and m tli? li*t two chapte|j,s ari^nints are given of 
tile thermal treatment ot high-speed tool stcels<and 
stainless steels. ^ 

To some extent the book is an attcinfit to co-ordinafc 
the work of the laboratory with that of the engineer’s 
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hardening department; and with this end in view, the 
author has included a* senes of photomicrographs 
illustrating the structures of steels at various stages 
ot heat trealmept under workdiop conditions, lie has 
availed himself of the experience of well-known metal¬ 
lurgists, such as M. Guillct and the late Prof. Howe on 
the aiadeniic side, and of Sir Rohert Ifadfield, Mr. S. 
bravshaw. and IVof Giolitti on the jiractical side. 
Theie is no douht that the volume will he widely 
welcomed l)y pr.xclical men, and it shotrld do miirh to 
raise the standard of the scientific heat treatment of 
tools and machine parts. II. C. II. f. 


Mosquito Control. 

Mom/hUo Jinidicution. by W. It. Ilardenburg. Pp, 
ixt-248. (New York and London; McGraw-Ilill 
Hook Go , Inc , J022.) 155. ^ , 

X tins sin.ill book tlie author gifcs a clear and 
(OIK ISC .11 ( oiint of tile measures wliich have been 
louml -successful m c-ontrolling moscjuitoes in America. 
The biilliant results of the anti-mosciuito v\;ork in 
llav.in.i .ind llie Isthmus of Panama have bei'ix fully 
.ippn-( i.itod in the United Stales. Dr. G. A. Le Piincc, 
lornierly Ghiet S.initarv Inspector, IstJ^ian Canal 
('ommission, wrote, m the AnniVd Report, U.S. Public 
Health Scivicc lor i()20, “The public view-point has 
(li.ingcd . vill.iges, towns, lount) and st.xte officials, 
.IS well .IS business < orporalions and railroa^^, now 
rc.dise the c\(i nt ol (he large pievcnlal>le tlnanri.il Ic'ss 
they iiu 111 c.K Ii\c‘.ir . . ; 'The people h.iv’c been watc h- 
ing the c.unpaigiis umlcrt.ikeix, and throughout- the 
(ounlrv tluw .ue hcconiing nioie .ind moic‘ intiTcsted 
in having their own lommunil) and state undertake 
i this work . 'fhis calcnd.ir vcai, loi pIKces are 
; cloing work under the .supervision of tlie Public Health 
Serve e, ami iiave alre.uly appropriated .'jt28o,ooo 
therefm ” 

Thf' inoden;! nielliods of nKis(juito control are merely 
el^horaliuns ot those origm.ited by Sir Ronald Ross in 
the Mast .mcl liy General (ji)igas,i|^i|ie Canal /one and 
^Culi.'i; Ihev li.ive alrcacly been desc.nlx'd very graphic- 
allv bv Lc Prim e and Oreiistem. Hut Mr. ilardenburg, 
who Is a samtaiy engineer, luis treated tl^uldect from 
.1 somewh.it ^jjltcrciit point of view iromTlflif adopted 
m “ Mosciiiuo Control m Panama.” Descriptions are 
given of the more important American culicine and 
anopheline mosem ten's. These, though brief, are 
SLiirKieiit to enable a sanitary oflicer’tb recognise most.; 
of^these insects that he is likely to mtet with; 
information given in the body of the book is suf^ 
plemented, in an appendix, by a more technics key for 
tlie identification of botlx^larvae and adults. 
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A ^(00(1 account is given of the preliminary .survey 
work tliat has to be done before actual operations 
against the mosquitoes can he commenced. Mr. 
Hardenburg insists upon the importance ol a vigorous 
propaganda to arouse public inten'st, and y.\[)lains, 
witli some luimour, how to induce newspaper editors 
aftd the“ motion pi' lure houses to “ boost ” the work. 

Drainage of swamps, pools, and salt marshes is dealt 
with very thoroughly; and tletaikil dircitioiis are 
given for the ewnslna.linn of drains hv handwork or hy 
machinery, lor the laying out of a s\siein of tile drain¬ 
age, and lor the consiruetion of tide gates and sluices. 

Tlie use of oil and odicr lai virides, williils advantages 
and disadvanl.iges, is full) <'onsi()ered ; and a whole 
rhapftr is devoted to the use of fish to control the 
mosquitoes The author wribs with (‘uthusiasnt on 
this lattejr .subject, but adopts a more judit lal attitude 
tov^irds t|te proposal to establish ‘Mjat-roosts ” The 
of 1^' to de.d witli the rnos(|iiitoes wIik h 
breed hwice-ficKls scorns to be .still unsolved, at least in 
countries where the people insist upon liaving ri<e 
cultivation near the villages. 'I’he li.ibilsol thedillereiU 
species ok^ioplieles, .ind espcciall) tlieir' eh(U( e of 
hreeding-p§^^, are so varied that expericnee gained 
in one coun1^j ^^_n xit sullieient tor dealing with the 
condili^Sj|ijt||^^Mls(‘Wh('re Now, Imwev er. tli.inks 
to t!iuJ|H||B|B||K^f r.e ^inee niul (Ireiistem. and to 
Dr. ^fWF^nl Watson’s “ Prevention ol Alalaiia in the 
i’cderated Malay States," public lualth olfuers in the 
tropics are well provided foi, 

*Mr. If.ndenburg’s book reprcM'nts the views ol a 
jiraetical man. It < an bi‘ lecfnimeiided w ith ( uiilideiii'e 
to all those who h.ive to disil u ilh sanitation m malarious 
coiintrios. 

The value.pf the book is much enham ed by the many 
excellent iliuslfations with which it is adorned. 

II J. Wai.roN. 


* Our Bookshelf. • 

]\is feinhaiiluiit’ Wesoi tier Mutine nmh ilcui I’oihfltli’ 
Kn staUe* ’rof Dii. Kiiedrich Umne ’iind 
CTweiteite Autlage. Vp- viii t lOS (Berlin 
« Gebruder Borulraeger, 1922.) lov .p/* 

^iiE nevtf edition of P^^if Rinne’s Imok is (tm- 
siderably larger rti.in the fust edition.^and jnisents 
an altogctlier wuler ouflouk on the fuie stuuture of 
mattfll^s cxlulvitcd in cfystals Tlie whoh* work is 
enrich3|Lby an ori?;iiuility of treatment whnh rendeis 
it emiffltiy readable and suggesive Moreover, tlie 
cxcell^t portraits of Groth. llauy. Sehoentlios. 
i^edojlFi Tschermak, von Dane, Debj e, Seherrer, Sir 
f*WilIiam Bragg, and W. L. Bragg give it an altogeflier 
special interest. 4 |^®pr<^diiction of Albrecht Diner’s 
picture “ Melanehohe ” is^also given, in which the 
representation ^f a huge crystal occupies a prominent 
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place, the inleri'iac lieing that Durcr was oppressed 
by tlie idea ot the iiopehwsness ol man’s ever using to 
tlie comprehension and »'\[)lanatwi ot ^a natural 
phenomenon so w<nideilul and lemarkalilo as lliat of 
erystalli's«ili<ni. ll Diner lived to-dav. howevei, how 
different would be ins pi. tine! Its title might well 
he “Hope." 01 even “ .M hievemeiit." r.ither than 
" .Melam hftlie " 

It is tills extr.iordiiiaiy sui < ess of iv. nit ei\sialIo- 
giapliic and plivsKal rese.inli. and partienlarlv th.it 
hrought about b\ the me ol X-iav?m eln<'i*!nting the 
arrangement ol thu . linni. al .flonl^ in ervsl.ils, that 
foini,s the maift tin me ol I’ml. Kinne's book, and he 
regaids tlie whole aeliievnnenl in its mote liind.inu'nlai 
asped, as liaving revc.ihd the true nature ol the Ihie- 
striKliiic of solid mailer The Tiook is lull of illiislra- 
tions and diagr.ims ot an oiigina! ili.iiader, in» hiding 
many of the N-radiogram.s o| crvstals due to Brol. 
Rmne's own industry, ll is a book ol viTy special 
merit. .ind one of the most suggi'stive and l.ir-si'eing 
that h.ive .ippeared sin. e the maiigutati.m ot these 
fruitful mwv methods of rescan h. A. Iv. H 

I'.lt’iiii'uftirv Ifyilrdiflwijot Ti'thiiual Studoiti. B) I’loi. 
F (' faa. Pp viif 23 | (London: Iv Arnold and 
Co., 1932 ) "v net. 

i)K Lka’s larger woik on hvdraiihis lias long beefi 
ngaidnl as an aulliontalive tieatisc. ,ind tlie present 
volume will lie waFoiiied b\ 111.inv who h.ive felt the 
nee<! lor a less 1 oinprehnisive work Beginning with 
(leai*a( I oiints ol liimlainental piiiiciples the (iiiesti.in.s 
ol tlie flow thr.ai^Jiprilii es and over not. hes and weirs 
are dis.ussul Next lollow tin* flow througli pipes 
and ('li.innels <ind the iiietli.n!s ot g.tiigmg tlie flow of 
u.iter. \'.ines, w.iler-wlieeis. turbines, and punijis are 
then (oiisideied. .ind the volume closes willi a chapter 
on liv.lraiiln ina<hii;^s, 'I’lie Ire.itmenl throughout i». 
sinqih', wine!) will remh-r tiu' b.tok suitable for use in 
teehuK al s. hools , the di.iwings ate wi-ll executed, and 
Itie text IS virv fead.ihle. A nimiiieiulalilc lealure is 
tlu‘ (Icsdiption ol nianv experiments wimh may be 
earned out oif a <otypar.itivi’lv snull scale with in- 
expeiisiva- apparatus Any .student wh<» works .sys- 
leinatKallv through the expeiinieiils dcstiibed will 
gain a veiv' lair working knowledge ot tlie methods 
emploved .uid of tlie ni.inner 111 whn h tlie re.siilts are 
redmed 'J'he hook also cont.iins a mimhcr ol well- 
seUsled exeoises. willi aiisweis, to some ot lliese 
('xeri ises hints are .ippeiided Jor llieir soklion. while 
otlieis iue left to the sttidenl Ihiiraiilies is not .111 
easv subji‘( t to .nithor 01 siuduil. find Dr* 1 -ea is to 
lie uimjratifclated upon the juescnl volume, whali 
i annot l.iii to be ut sci v# e to both teaeliers and students. 

Till' C.trliOiloTujK- I\/‘/>!ihli(. Bv Jatosi.iv «( I'saf and 
h'. I'okonn I'p. vii-2i.'s (l-ondoii T Fisiier 

(.♦nwin. Fl(! . Piagne Oibis Pubhshmg Co ,*19:2.) 
yj.lU't. • *. 

^'iiK authms of this volume .limed at*i’<iinpilifig a com¬ 
plete handbook Jo the new state i)l ll*e (^c<hoslovak 
repiiblK'and have*iHiblislie<l an Fnglish edition m the 
hojx- ol spre.ading a knowledge ol their country. Theic 
are chapters on the history, topojjr.iphy, jiopul.uion, 
political organisation, natural resounes, industries, 
trade, transjKirt, etc., with appendices of statistics 
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and a well-puntcd, it rather sinall-s( ale (oloured ma[). 
Ihc notes on lopoj^r.ipln .ire \trv brief, (o\erini^ 
scarcely two p.i;:*s, while tiiniale l^ dismissed in .1 lew 
lines More i onsideration oi tin se lundanuntal aspu ts 
ol till' ec(»n(>mi( life ol ihi <oiinliy would (iiliame the 
\alne ot the 1)0(»K 

(J1 ail the new or newh \ onstitutnl st.iUs of lMno[x' 
prob.tbly none li.is mtatir possibilities limn (/ei ho- 
slovakia. Its (eiitral silualion. \aric<l resoiines, anil 
iich miner.il imlowment lonibine to promise a biielit 
future .'<a( iall\'*ilso it has lewir thoinv pioblems to 
solve th.in most ohtlic*neu sl.Uis * ( /i i hs .uul Slo\.ilvs 
to^etliei (oinpiise (>.S per uni ol ihe^iopnl.ilion. and 
the onlv (onsider.ible non-Ma\oni< I’iemeni is 11 pu 
<ent ol Oeinuils, niaiiJ\ 111 bohemia .\t the same lime 
till' ^^reat diMeruiu' in uilliirai sjaliis iKliuen the 
(./edis and Slovaks, wliuh is eiiiphasisid b\ tlic loin- 
j)ara(i\e In k ot 1 ommunn a I ion In tvueii llu n iispn live 
eoiinlries. i^ a himlraiue to th*' < onsolnlatu'ii ol the 
Stale 'I'he eniiiK nl u tullv auaie oi this dill h nil \. 
and Is lai in;; it b\ the inipi h\ uneni ol tommunh alious 
I he seition ol the J'.lbe lioin \uss|i; to Nuatiivae 
has been uinalised .iiid opualioiis .ire in j>ioe,ress as 
bir as I‘ardubiu“ l‘'io]n t la U' a (.ni.d, no miles lom;. 
will b( built to brn.ni on the Itii/w.i ni Moravia .\ 

I >.inube-()di 1 lan.il is .iKo undi 1 »onsuK lation 

R \ K 1; 

Tfdmuul HIcdHcily lb II T H.ivid^e and R W 
llutihinson lojiiith ediiion j’p \n-icf4 (Lon¬ 
don I niveisitv Tutorial Jhess Lt<l . i<>22 ) [»'. (<1/ 

Till-, objei l ol the .uithois o[ this volume is |o eive .1 
deal e\p<isilion ot phvseal piimijiles and to show 
how thev .ire .i| ,)lRd in uejinuime pi.uliie This 
Is done s.ilislat toiilv. .md we linnk lli.il the volume 
will jirove iiselul to eneimuina students m llu hisl 
rfiiul sd^ond \iai ot iheir umiseYt a tedinn .d toiiciii- 
Rn^inieiini', pr.utiu'.md phi.isiolo.av (h.in-e r.ipidlv, 
soil Is diltK'ult (o keep an (iieinuiine triMtisc absol- 
iltd) iip-to-d.ite I’oi I \ani^)le, t^ie phr.ise '‘nu.in 
s|)heri(.il uindle-powei " is rapullv beiomiiie obsolete 
l'ni,4ineeis now luc tiu nna h inoie tunsible phi.me 
“the .ivei.ia<' (.indie - power " , similailv .1 “ h.ill- 
watt ” l.mip is now termed a " ,c:as filled " lamp it 
IS not striitlv (orrul to say tlut the inteination.d 
<-andle-power “is now difiuei] .is an illnmin.ttin;; 
power eijiial to one-tenth ot that ol the Ihitcourl- 
JVntane lamp.” When emtineeis lefer to the iritei- 
national Ciindle they n\^M\ the unit ot liinnnous jxiwer 
maintained llv the Nation.iL Phvsiial Laboiatones ol 
Trame. ^Ire.it ftril.iin. ,ind the I nited St.ites o| 
AnieiK.i The 1 felner-ker/e is used bv tierm.niv and , 
Auslri.t, ami its mimerii.J valine is niim-tenths ol tlut 
ol the jiiiernational <aiiflle llemu the (.mdle powers 
;;iven In flinp m.imif.i hirers m (lerinftny are t spres^ul 
by l.ir^er numbers than il thev were expressed m 
i^terny.tional units This is to their (oirim{*H lal 
•advantaj^e. We wen- siirpiised lli.it tlie inli inaln^nal 
standairN for jhe resist.uiie and tinipemture-i0- 
efilcients df |)6ire anne.ded (oppu ^ire not itiven, as 
they are of fundament.d fmporfam e m deit^iud 
enttineerinji We hope that the wire j^aujtes, tlie table 
lor the resistanu* of coppe^ wires (temperature not 
stated), and the t.iblSs of fu-sirift; currents will b*e 
omitted from the next edition. 
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i\flics on Quahtahve Analysis : Concise and Explanatory. 
by Dr. II. J. H. Fenton. Supplement. Fpv+i55- 
202 (Cambridj^e : At the UniversUy Press, 1922.) 
3v'. Ud. net. 

This pamphlef forms a supplement to Dr Fenton's 
well-knrmn “ .Notes on Qualitative Analvsis ” The 
more imj)ortant and < hararterislK reactions are |;iven 
ol the rarer elements ol more ;;eneial interest which 
(an he ideiilified by ihcniHal tests. Relerenc(‘s to 
“spiitia,’’ without any details, are niade No de- 
s( ription Is _mven of po.ssible methods of .sefiaration. In 
ari.muin;; the elements auordint; to alj/fiahelii ,d order, 
their (lieiim .d rekitioiiships are i]i]ile obsiured, and 
till inloiniation uinvevs the impression of isolated 
snippets. The seledion of the inorj>aiii< and organic 
(onijxuinds is, .IS the .lutlior empii.isises.c|mte arlnlrary: 
one notKcs more p.irtK ul.iily the .substani.es studied 
bv Dr Iwnton hmisvlf Althou<;h the book may prove 
iiM fill to l(.uli(is who h.iu' not cK (ess to the larger 
til alises, Its I.K k ol s\slem .ind re.isunablc completeness 
will soiiiewli.il dimmish its value as compared witli 
exisliny manuals of (|ualit.ilive anahsis such as lli.it 
ol 'I'li .kIvu'H ’ 

The h'l'.luu^e, hiiindiv bv Di. W. K Gilihs, (Fit- 
m.in’.s ('oiiinton (.omiuodilles .uul Jiidnsincs) l>p. 
VIII I 135 (London Sir 1 Jhlinan and Soji',, Jpd , 
Mp.') 3? m t 

.\ \ I KV I OIK ise .ind ( ompu Ik iisiv e .icCOUllt of the sea- 
Imliinv indii'-tr) in ^enet.d m (oiilained in Dr (iibbs's 
liitle volume 'I'luie .ire chapters, Qn ..the n.itiiral 
hulotv ol till ulihh Ii-'Ih s, molhiSt^S^aftO crustace.L and 

oil tIu imihoiL ol ii-liiiii;. bill ili(‘ (TRtmefive.jxnis oi 
tlie book .lie tlio'-e tli.il de.d with the mode o| hsh- 
(111111'; .md (oiKuv.ilion and with the utiliMlion ot 
b) -pnidui G W I It ten with an ev ideiit person.d know¬ 
ledge ol ihc plo^ls'-(■^ dcsiribed. these (di.iplers m.ike 
' .1 K.illv impoil.int (oiilnbution to the literatuie o| the 
s( a (i^het u s [ I • 

Mdiiuil d'of'aHfyritphie phvst (ne Pai Prol | Roudi. 

Pp J2() (P.iiis Al.isMin et ( le, [922.) i5li.in(s 
Cvi’i Rdmii's book Is a w( ll-bal.inced ai’couiU ot 
o( e.ino;;r.ipliv. luat((i .ilmost enlireh from the 

jihv-K.d point ol view. The first pari deals with 
methods, soimdm^s, the pliysK s and ( hemistrv oj sea¬ 
water. the sludv ot uiiients, tides, and tides and the 
observation *)1 ue-form.Uioii The second part de.ils 
iiMhe Usual wav with the ,i;inciai results of (Heano- 
j;raphi(.d investij;.i1ion The book is a small one, 
but it is \ei_v (omise lit its tieafment. and U is wtll 
.lliustl.lled ^ 

Piar/Niil Tanning by Dr. Allen Rogers. JMrtly ‘‘ 

based on Ihc riiird Fditibn ol “ Ruutieal Tanning,’’ 
h)’ Louis a I'lemming Rp. xxv-l (Lonchan ; 

Lrosby Jaxkwood and Spn, 1922.) 4 e;s. net. 

J)k. l<o(,i'Rs Is well known for Ins v iitings on cheinie.d 
tuhnologv, and ly; an account of recent American 
jHucticc his bo(.>k will piove interesting to English 
technologists It deals brieflV with all liranchcs of 
tilt subjec t.and is illustruted. The .section on analytical 
methods is briel, but most of tIie.iinportant determina¬ 
tions are covered. A short account of sjnthetic 
tanning materials is givei^. 
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Letters to the Editor. 

[/’//.’ Editor doc<! not hold hjni\iij ?,-\/)oi!sildi' for 
opimons^ twpft'Su-d by ^ti\ (o/irpo/i^t/iti. Ncitlu-r 
Id/! ho'undir/dE' to /oiur/t, or to iorr,\pond loith 
tho 'io/itct\ of, rrjfitid i/i<iniiu>ipt\ i/ihtulod Jor 
thi<: or any other po/t of N'-MUKi-. .\V nofiio /v 
(tihi'/i of onony/noifs co/n/nuiniatioiu \ 

A Quantum Theory of Optical Dispersion. 

\Vhj:n a tlic<)r\ is Iraiiicd ttviiijj; to i.wpl.iin a 
discrepant s\sfc‘iii of it is iiccess.iry pioci-^s 

of thouj^hl to take some hram li ol the lliooiv as more 
coinpletelv liue tli.in the rrsl, and to adpist the 
icmaimiiK parts m such a \\a\ that Itu-v will lit in 
with tins base, tlioiM^h lhe\ in.U' siitt coiiitu l \\itli 
one anotlier 'lliis has (eitaiiil\ been line ol tlu* 
qiiaiitiim tiieor\ , t)ie spe.nlalions (oniieil<'d witli 
jl ha\e as their b.ise tiie law ol tlu' (onsrnation ot 
eneri'v Now a uiticai ev.unmation ol fuiidainenlals 
<loes not by an\' means jiisiily tins f.uili It is, of 
t'oiirs(‘, a T.n t of olisei v.ilion t hat, m lli<- yioss, l•ller^^\ 
is (onserv ed, but this oni',- me.ins ..a a\ ei.iyt't 1 1 ner't\- . 
ainl as* pure dynamus hits t.ulecl to esplam inanv 
at(*inic phenomena, tifere seems no ri asoii to m imlaiii 
tlic e\.H t tonsers.ilioii ot eimr^tv, wlmli is only one 
of tlie (.oiise(|iieM( es ot the d\'n,imi<al eipi.ilioiis 
linteed it is sc,iuei\ too much to s.i\ th.it had tlie 
photoelet ti K clleet been disc o\ I'l'eii a < eiit m .i|;o il is 
piobabie that no one \\oul<l e\ei lia\e sn^yesled that 
the status of the lirsl law of thermod\namn s w.i" 
m any \\ay dilfcrent from that ol the second On tlie 
other hand. Holir’stlieoi v, .md esjx i lalK Somnun ield’s 
evtciision of it, liavc ^u'eii K'cat ^juom.utement to 
the belief tliat in (lynanm s l,u the wa\ to the «om- 
]dete truth, so that in i oiisi'iiiumcc' ot the liiimiphs 
of that theory theie has Ih'cii little Uton^^ht m other 
directions Anotlier impediment is th.il 0111 whole 
idc'as are saturated with Itie principle id eneij.;y, 
soiliat deiivinit it leaves scarceh <inv loundat 1011 fiom 
wine li to stiirl 

Now theie IS anolhei tielTI id ])hi‘nomen.i wliiiti 
Joims a consistent whole-, Init at ])ic-seiit onl\ Ills 
into tin- cpiantum llieorv witti a yood deal cd diliic iitl\- 
—th.it is, tin- ua\e liieory ot lijiht Inteilc-rem e 
and dillraction arc comfiteteb i'x|dainecl b\ <1 w.ue 
theoiv, and it woulcl seem atinosl imiiossdde to 'leMsc- 
any n-.illy dillerent alternative which woulcl .n count 
for ihc'in Heie is a b.isc whicli sec-nis to be tiee 
from tlie olijections winch attach to eneri;\, .nid 1 
have theiefore been exaininm!' the consecpu'iic c-s of 
filtiny' it m wi^li those' paits of the l>ohr tlu-cu'y 
which sec-in to lie most compic-telv esl.iblish(“d 'I'hc 
result is what I bcdieve to be a saltsf.nloiv theor\’ 
of dispc-rsiou—-one of the weakest points in lift- 
quantuin theory '--and a itr^-al piomisc- ot InUin- 
extensions m other direclK'iis 

Wc' shall assume- tlien that lh<' wacc- yn-oiv yi\-es 
a coriect .teCc)unt ot c‘\ents loil-^uh and il is 

conyc-inc-nt to take oxc-r^lhe tenmnoloyv ol the 
c-le<,troni,i''nctic 1 h#<.)i\. j»ro\ ide-d we ic-im-mber th.it 
‘ elc'Ctiu folio” is onl\» to mean ” h^it vectoi,” 
aiul ilial wo ait- not pie*.i iil'cmy how the eUctiic 
force will alloc'l Ihi-^beli.u lour ol atoms 01 <-|ei lions 
Tlie assiiiniitioii bim^^s with it ol coiitsi- the ex.u t 
conseMalion ot i-ncii^v m tlic- a-lh^ , it is m iiitc-r- 
(hani^es witli m.ittei tl^t it lu-c-d not be timsci\t-d 
XN'lien ,1 wave passc's osc-i maltei tln-rc is .1 muliud 
inihieiice, and w it lion I any iiicjiin v into u lial )ia|)p(-fls 
to tlu- matter, we can s.i\- th.it it is mcoiucicaldc 
tliat the- cItecL on the .ether should lx- aiuthm^ 

’ 'tlx (llftiriillj IS Ih.it I In- sl.iud.ii.l lh?<in iiidi. *(<s t ill'I'O'lim (.iliiiul.l 
iti\.ilviiit‘ the Irnnioii )♦>( the eh < li”ii's iiiotiuti m llx U"ix «liu li is .imie 
ilill('[<'iil lidtii Us al>'<^rJ'llll|| ni \ 
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but in the foim id an e.xp.indmg sphoiical w.ue 
Hvery .such \\.i\e c.iii be- described in terms ot 
spherical harmonics, .ind the sinijMc'st i.-? tin- one 
torrcsjxMUliup; to the li.irmoinc cd /eio order In 
tins tlu- electric loice \ainshc-. .it two ))oIes and is 
elsewlu-ii- ale>11” tin - liiii-s ol loiyyiinde .ind pi open tion.1 1 
to the cosine of llu' lalitiidc-, while the ma.i'nc-lii 
force lie's ift tlu- ciiilc's ol lalitiidi' I his is the type 
of wa\e lb'-’ 'lassual lhc‘«)iv by a Heil/i.in 

doublet Mbr.itniK in a ime-, ,ind it pio\i-s iiinn-i i-ssai 
lor our llic‘oi v to poslnkili- t h.il ,ni v ^noi c- < omplic .ilecl 
l\])i‘ is c-imtlc-d b\ Ihc' .iloin ^ll ^ is the Vir<-( lion 
of the pede- of the- iT-ice. tin 11 at i, r. ;, .\l .1 >.pi'at 
distance- fiom*tlu- atom, tin- wa\c is oi\eii b\' 


is 
Is - 

Next, boiiowm^' fiom tin- Iloin tln-oic’, we sli.dl 
.'issiimc' lh.it when .111 .iloin is slunk by .1 wave', 
tiu-re Is .( (i-rtam ch.itui- that tin- atom shonlil I'uiit 
a se'colld.itv W.I\I‘ of tin- .iboxe- l\jl<' With lln-sc' 
assumptions it is possdilc to .iryiic? nnliic lively lioin 
tin- ol)s('i \ ed fai t lli.il dim id< nl w ,i\ c-s aie snpei posc-d 
the' n-sidt i.iu lx- louinl b\ ,m .iddttion ol llu-ir 
ellc-c N and trom the' known lonn ot the dispc-rsion* 
foimala I'hc-re is no ik'hI to yivc- the .11 ttninc-nl, 
bill onh' its tmal ii-snll I In- complete' si.rtcmc-nL 
(d this |oi imjxiLiiised waces is Mtlu-r meiie ceun- 
pln.il#d, but the- i-sseiilid points e)l the- thc'oiy .'iro 
tidlv lepresi nti'el in w li.d lollems 

\Vlien .1 |•o^ll|se'cl SI) til,it the' i-leiliu force 

is alony i, stiikes ,in atom at (Im orii;m theie is a 
chance- \„{' l]ilt lliat in tlic- time ill it will c-x'Lito 
the atom to e-init n splu-m.il w.i\e- of tin- l\pe (i) 
w dll / ot the- lonn a-' 1 os 11 , ir A,„ e(„, nn,/ 

ill f ml only "ii tin mrfmc of ///,' a(<uii uud uot ot aU^ 
mi Ihc iii,'i,lriil l"ir(', is supposed to bc'*small 

Of ciulisc- <’l-',.'r/ may be iic-y,di\e, in tins case' wo 

.sll.lll s|ipj)e)S|’ llia^ ihcie- is cliailee \,,( r]\rl<'l)dl 
lor the- emission of .1 - / W'e sh.dl be able 

Te) Ire.if both cases loi;ethi'i .iml ncc-tl not m.ikc- the 
disiini'tion Ihc subsi.npl „ mdic.iles th.it wc 

suppose tiu-rc' .ire- sc-\<-tal dilh-ieiU w.iys m which 
the' .itom m.iy be e.xcitc-d, c.u Ii with a sejxirate 
e.ll.Ule e lor it 

I'emsider a sinqile c.ise. a mom'x hienn.iLic w.ive 
]ie)i,uised alony i and .nh.imitut .iloiif.; z, winch 
stiikc's a ‘h atoms at the ouyin fa't Iluj 

w a\ e bc'Iv ,,--V p{l 7'.) 'I he nnmberexc ited 
111 the interval ill will be N \»( ■ I'f smJ>Mtdt Con¬ 
sider liu' sc'com.lars \*.i\e erossiiif' the point 
V, V, c. at the' lime I i-r/- 'I'his !-♦ due ty .lU the 
atoms whu-h^werc' oxc itc-d Ix-toii- the time’ / The 
nnnilx-r ex'ite'i in the iideival (/^ at a time / - v is 

\’A,I''/’sin/’(Z ')(/' .llnl i-.i(*li e)f tlic'se will at the 

t mie / l)c' ^iv ini' a w.i\c- 1 \pit'e'd bv f -ei,,.' 

So tile fe)i.d ('He'd '\dl l)e a wave whii'h .d the lime 
t I ;'i^at 1, V, li.is an i-tompoiu-id , 


!•:, • - N ■' ,)' ) I /’''' 


\’ * 9 h- • 

■ I-;, / 1,2 t’l- 



pyiMeled that Is taken as small* riu’ avera;j;ing 
has enliielv biotti'd oi'i tin- Ireepic-ncv ol tlie .Homs 
and left onlv ih.d e)f the menh-ut w.ivi* Now 011 
the c lassual tlieory, d Iheie is a electrons 
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which liave a natural frequency of vibration 
the wave J-liey sirittcr is given by 


K. = N.-‘ . 

"mt” 


- cos pt. 


So if we identify with NA„«„ tlie expressions 

arc tlic same Hut the only ditlcrence lif-tween the 
phenomena of scattering and of the lehaetive index 
lies in the nuitter of allowing hir the mutual mllneiue 
of the cd-oins, a* inliuen(.e exerted by th<‘ waves 
they senii {»ut .iinl^heiefori* the same on both tln'ories 
So we may at ome say that fujtn our result will 
follow the dispeisioii tormul.i of laneiit/ 


3(m* ->1} 4irNc^'\„fl„ 


J’'rom the linear way m wimh the chance of 
excitation depends on the mcideiU foice, it follows 
that the average ettecls of siijierpcjsed wavis is 
additive, in othei wokK, the .itoins .nt .is I'oiiiiei 
aiialyseis, soit out the haimonic components ol an 
arbitrary incident waive and refiact each comjioncnt 
111 the proper dcgice In all <ases the ih.uai teiistn 
frcspieiicy with which the waves .tie leally emitted 
will entirely disappear liy aveiaging 

It will bo nccessaiy to consider tlie b,dance of 
energy which is ncsuly but not <|ni1e ex.n t, but tlu' 
•picscnl simph' ccpiations aie not suited for tins , 
they fad to give the balance even m the classical 
case, and there it must occur This <|neslion is 
bc'tter treated in connexion wilh .ibsor.})tion I'he 
pioblem IS (omplicated by the J.ict that the excited 
wave may possibly have a pli.ase dilleiing shgluly 
{it may only be slightly) from that <d a cosine 
I have assumeil the form of Hw Sl.miinng fai to)' as 
c only for c.'nvenience , all that is necess.iry is 
that the infinite' end should be nnimpott.ant An 
altcinativc.' is to supjiosc' Hi,it tlu‘ wave is undamped 
but tliat there is <i ch.uice \„(it in c'veiy (lenient of 
‘time di th.al it should stop Xti-' have onlv dis( iissed 
waves jiolaiiscd along Hie i-a.xis and have supposed 
that the (‘xcited waves have this axis as jvole , lor 
the geiieial ease Hu' fonmilation vuist be somewhat 
changed, but it w oiild take too long to state and pi ov e 
the inodihcatioii heie Ihe c'ssi'iilial points of Hk' 
theory arc not altcicd, anrl it also ,ip])eais tliat 
Hiere slicndd be no ytarticnlar diHicultv in lilting 
double lefiaclion .iiul rotatory dispersion into om 
bchemc 

A Hieorv of dispeisioii is not ol conise <(»niplete 
without nuluding selective absoiption 11 ,\„ is 
retained in Hie nitc'gr.ition (T (i) tlie losnlt is .in 
cxpiession piaclic.illy the s.iim- .is that given m the 
cl.issical fluioiy when*a dainiimg fa<tor is indinh'd 
Obseive Hiat on the pieseitl Hieoiv, when tlie toned 
period aiqvroacfte'' the nalnial, there is no nu lease 
either in the inimbei of atoms exciWd or in the 
strength of tlu' w <iv es, thev^ semi uni Jhe whole 
change; due to tlu‘*grc'aler eltniemv with wliuli 
they rc'i^force the pnm.irv bcMin ,(.)nr tlieoiv gives 
no explaii.ition ol lu'' mecli.misin of conversion ol 
ladmnl eneigy into atomic lieat, .my nnae th,04docs 
^he classical theory with its damping laitor Tlu' 
Convc-rsion is probal>lv lietter stiidic<l by the *(011- 
siderairon of rther cases of absorption, .->nch ^as 
metalln 1'ell^ tion, .ind our im'thoci of aigiimcnt, 
a])j>1iecl to this last, should^* rtatniy giv'e inteicsling 
results We shall have to hiid wliat emission of 
spherical waves will diminish the athereal eiicigy 
when superposeu on the* incident wave, 'rims* a 
wave like tliat for dispersion would do for met.'illic 
reflection, if the phase is suilabl) altered, cir possibly 
we may suppose that the wave is again in tlie form 


of a cosine, but that the chance of excitation is now 
proportional to E, instead of to oHjct. It seems 
likely that a study of the optical constants of metals 
would throw Jiglit on this ([ucstion. Afterwards it 
would be nc^ccssary to examttie the balance of energy 
betwcefi a-ther and matter, and this might help in 
understanding the mechanism of the process 

We may now review how these speculations will 
modify th(' ac(,epted theory. As we have made no 
assumptions as I0 what goes on ]nsu|c the atom, wc 

< <m take over the whole of Hie dynamics ol stationary 
stales. W'e siipj^ixse tliat an atom is usually in its 
lowest c|uantiim state The motions df the electrons 
will sometimes lead to a favourable coniiguration, 
and wIk'ii this oicnrs in the presence of a changing 
('lectru foKc, there is .1 < ham e tliat tlie atom may b(^ 
jerked into a conditum in some way associated with 
one of its higlier quantised states. It at once starts 
ladiating with a lieqiiency (.orrc'sjiondmg to the 
rctnin from that stale to Hie lowest. Dispersion 
tlirous no liglit on the amjihtude of the wave, for 
in till' lonnnl.i it .dvv.iys occurs multiplied by the 
])i<)b.ibiIiLy factor A„ It is r.itlier tc'inpting to sup¬ 
pose that it acluahy goes into the higher cjuaiitised 
slate, and then gives a wave of such amplitude and 
length Hi.it, but for the interfc-rcnce with the incident 
light, it would einil energy h/(„l2ir If tins is so we 
m.'iy peiliaps extend oiir theory to covcu' pure emission; 
tor, tliough wc have not poslnl.iled ,iiiy precise 
relationsliip between electric foicc and electrons, it 
s(‘eins nievit.il.ile tli.it there should be a rajndly 
ih.mgmg elec tin force near a moving electron, and 
this ioite would h.ive .1 (li.iiue of jerking the atom 
into its highei slate On the other hand, difticultics 
.ire raisc(l m oil ei dnections Eor the radiation 
must be iinmedialo and theiefore the state would 
not leally b(' stationary at all, and the accejit^d theory 
of specific heats reipiin's th.if .i molecule sliould be 
able to lemam m its Inglicr states In anv case 
Hierc! IS ,i clear contiadiction to tin* principle of 
I'licrgy, blit the phases of the outgoing waves are 
so .idjiisfed that for cases ol pure s(.ittermg or 
rcfi.iclion. on tin' .ivcr.ige, as nuicli eneigy goi's out 
as comes m 

There are many other ])onits Hiat will lequire 
.iHcnlion In Hie liisl ])l.ne Hie refiaclivc index 
is closely related to Hie dielectin. (onstant Now 
though it is (|ni(e piojiei to Lie.iL the dielectric 

< onstant as .1 limiting i.ise ot lelraction, yet it (an 
be regardi'd eh't tiostatn .illy ;uid it will be necessaiy 
to s(H' tln^ {ihvsnal inc.imiig ot this asjveet Again 
it IS jxjssible to eoiinl the (‘h'l.Lions m tlie atom by 
X-iay rellcition, and it follow.s find there must be 
a relation between (he rime- ot the classical Hu^ory 
and onr A„a„ In Hus (omn'xion I owe to Pro!. 

S Kpsictn the mnggi'stion that the Iheoi v will 
expl.ini the defect olfsi'rved in the scatUumg of 
liard >-iavs beJow' Ih.d predicted Here the wave¬ 
length of tile ineident light is mnch shoitcr than, 
Hie (Its La in ('s between the cdeclions and Hk' im oliereiit 
w.ivos cannot reiombine^m the wav they do niidcr 
the ciassnal Hieorv l-asHy, it will be necessary 
to re-ex.iinine the deductior, of the formula for black 
i.'idi.ition, fui all j)r(“sei’t jiroofs arc founded on 
tlieoreins following out ot th,e conservation of 
ciieigy 

In view of the gieat mimben ol problems that are 
snggeslcHl and Hie piobabil’ty that it will take a 
(oiisiderable time to deal with them, it appeared to 
ifie that it might be of interest to publish this pre¬ 
liminary account of a very incomplete theory 

C G. Dakwin. 

Institute of California, 

T^asadena, Cal. 
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Intersp«ciflc Sterility. 

Dr. i?ATi',s(«v’s letter on interbpecUk steiility in 
Naiure of July 15, p 7G, has given riho to an inlerest- 
inj? discussion in later issues, which ni.iy he sum* 
marised'thus.— ♦ * 

Sterility botut'en wild species is not nearly so 
common as was fornuTlv sujjposed, \et il iindouhtedlv 
(Occurs frecjueully, liolh lietuoen spe< le-, with the saiii«‘ 
numboi and with ditlercnt niiniheis ot l iinniiosoincs 
The caus(‘ of tins stenhtv has not vet he.-n m.ule out 
with anv degree of rert.iinty On the otlier hand, 
crosses hetwcrii doinestn laces .u(', almost excinsn elv 
at least, perfectly feitile, althoiigli Dr Oate^ iighllv 
points out tliat stc-iihtv in.i\’ otlc'ii lx-- c-\pressed in 
lethal factors and that letlial l.n tors arc ot eoinmon 
occiiinmce in Morj^in’s " donieshc i.nos of Droso¬ 
phila for inslaiice » 

D? B.itcson's sl.utmg-point his hehed. that 
domestic race's as well as spis.ics m jVainie h.ive 
ari.sc'n by some' procc"'.'' ol iMiisiintiahle \anahililv, 
let us ♦.av by miil.ition \t least, on no othei 
assumption (.an I explain hissenteme {/c p y(}] 

“ J41 contemporarv vaiuctioii u'c' vcitness the oiigin 
of many classes ol (yileic'iiees, Iml not this (r a' nilei- 
spiecific sterility) ; \i‘t by hypiothesis it nuisl *igam 
and again have aiisen in llie course ol c'voliition (loni 
spiecic's of a c'oinmon on.gm ” 

Genetic'isls ,ire awaie tli.il this view is not mine. 
According to my view two gi'iiotv pn allv ditlereiil 
gametes are reqnirc'd to gi\-c' rist' to new tonns 
clomeslie raises as wcdl as natur.d spc'c les .mst^ Iw 
crossing. If this is tlic' c.iso--anr] nohod\' will deiiy 
that, at least in the prodm lion of " wkc-s," < lossmg 
plays a most important uMc--tfiere is no e.iuse to 
assume that sterility has evcT *' .irisc'u ” Ironi fc-rtihly 
in llio couisc of evolution W'c have, foi ilie pic'seiit, 
to bc' satisfied walh the* estahlislmient of the hat lli.it 
some gametes, diflc'nng in constitution, aftei < lossmg 
Give rise to wholly oi p).irtl\- stcn'ile piogeiiy, wliile 
cjtheis give tc'rtilo progc'uv onlv 

As theie is no re.ison to^issnine tliat onr dcmicstie 
products .ire the resuli (>1 crosses onlv ol mkIi wild 
species as ftom the st.irl ga\c‘ ext lusuc-K leilile 
progeny— .dlhongli, ,is we sliali sec*, sin.li i nissc's inav 
iiidec'd ll.^\ e bec'M J.i vonred—il follow s t ha( t hi' gem'i ,d 
intc'i-r.ici.d Ic'rtility ot domc'sln jiiodmts must li.icc' 
been “aiquired” ('onsripic-nlly (lu- i)rol)iem under 
discussion Is iiol how steiiiiD’aiosc Irom leiiihlx, hut 
how a foi m-gioiip in w hn h liol h inter i.u i.il letiihly 
and stenhtv IK c ui reil, hec .inu'c li.ingc'd into one, the 
mc'inheis ot whn h w'eie all nilei feiii|i' 

It sc'cnis lofnc' tliat the most siinjite expl.m.ilioii is 
oUf'.rcd by the assumption Uial man lr*)m the liegm- 
nmg, lor c'xamplc', Jroin the initial cioss or cro^sc^ i 
among his annuals or plants faken fioni Nature', ni 
an attempt to domesticate tltc'in, has si'lc led t!ie most 
fertile' loriiis and has contmiieil to clo so, m otliep 
words, tliat he lias jHTsistc'iitly c'xtetftun.ih'd lliose 
forms winch were interstenle .md Kept onlv those 
w'liich were intcrlc'rtilc' • 

While at the* present moment ngcTslenlity of 
doinc'stie races miglit caller considerable adv<mlages, 
allowing, for exanijile, tht cullivation si<lo liy side ot 
dilfcrcnl vanelies»of lloweis without fear of ciossing. 
there was no .suc-h advantage .it^lhe xe rv beginning 
of donieslication, when the only object was not tc!) 
obtain a particular iJind but any kind ol domestic, 
aiitinal or pKint. By tins continiU‘<l selecdioi^ of 
interfertile forms, man himself has by now cut oil 
tile pc^ssibihty of obtaining interstenle raec's 
'I'he following case may' j^histrate my mt'ainng 
According tr^my view, our domestic racc;s of fowl, 
which " without nnjiroprioty may, on aca'ount of 
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llu'ir ('iiotinous diilereiues, be conipated tc) n.iliual 
spc'cies,” liax'e .irisc'ii from a c ross in whicli moic' than 
one wild species h,\s lakc'U pait • Prof., Gliigi, Ihc' 
weli-kiiowii oimiliologisi of Bologna, is of ihe s.une 
opinion, .end Dr B.iteson also exidc'tiliv looks l.ixoui- 
ablyoii this \ie\\,.ts hc' slatc-s that lie lindsit dilli. n!t 
to behexe th.u all i.nc's ol jioiilliv should h.ixc' 
dc’sc etidecj from (nill;is h.iuhii'ti oalx’. W hilc' .ill lac c'S 
of domc'siic poiilin ,ue. so l.ir as is Known, h'ltile 
ni/ry sc, c rosses nl (nilliis hiiiilarif .iinl (t la//. 01 

ol the* toimc'i and (1 C(0 no/ s, gix c' rise, .is is w ell Know n, 
to a p.irllv leilile .end jliiUv stenTi' piogi'i^X', so III,it, 
il our (lomt'stic loxkl h.ixe ic.dly .iftsen lioin'cross.'s ol 
llicsc wild sp#(,ii-s, (hen mter-iaciai feitililx w.is not 
prmnlixe, but ' .Kqmrc'd" lix chnim.itioii of the 
sterile' slot K 

'I'iius, according to (he \V\xs Ik'K' stall'd, the 
stailmg-poiiii m llu' foi uuition ol doiiiesiti i.ucs ;is 
well as ol M.iliu.tl spei les w.is Ihe '’.ime, to wit, a < toss, 
lu those case's m winch the' piodiict, of sm h a cioss 
w.is .1 slc'iile hvImJ. Ihe .lUc'iiipl to cuigm.ib' new 
races Ol sjiec les was siiioihc'icsd ni its biitli Such 
(losses .Is g.ixc' peilecth' mteileililc' progc'iix' were 
most acc ept.iblc' to m.m, .ind the cause ot the' taet 
th.it only a vei\ sm.dl pc ueid.ige ot tlic'wild specie’s 
in exislitice h.ts 1.da'll p.iil m the loim.itioii of our 
dumeslic products in.u’ \eiv wi'll bc man's ]>ailialily 
foi su(.li all niilai Ic'ltlle (losses 

In lliosc cases ni whicii iiilc'rsleide .iiid mtc’r- 
fcrtilc' loims .irosc' tioin .1 Inst cross, m.in seleclc'l (he 
iiUi I tc'i til(‘ hums, and so ol)t.uuc'd the' s.ime kind Af 
st.irtmg-pomt loi Ins fnithi'i elhnts as ulic'ii tlie jii.sL 
( ross h.id jH'c'n pel iec (ly lei tile tiom the begmmng 
I hc' obl.immg ol well cic'lmed laces fnun such an 
Illtcfleltlle c:r()Wcl could t-e .lltallU’d 111 oiK.' wav only, 
ii.imc'ly, lev isolation, .iiid \\e Know that isolation is 
I lie; .dpi M ,U1<1 oifte*.l of sill ( Lsslul breeding 

“ hpecIt'S "-I01 111.ilioii Ml N.iliirc'also st.iitc'd lioin a 
cross, and N.iliiie's onl\- means of obtaining uc'li- 
detined lorm-gtonps, hu ex.imiile species, also c.on- 
sisfc-'I 111 isol.itioii Ucaclx iii.ide isoi.ilion w.is pre- 
sen tc'c I to Nature i)\^*llie mtei sh 1 de foi ms .irisc 11 troyi 
.1 crosS , hem e 1 hese w ere l.i\ 0111 ed, .md 1 hlslu i ouni s 
loi the glc'.il pc H.C'Ut.lge ol infeisiriile species 111 
N'.ilnic' ^ 

To --umm.inse ' 11 ^' st,11 (iiig-j)oiid in tlu' foinuv- 
(1011 cjI r,u es h\ m.iii .111(1 111 (he lonii.dKui ot species 
b\ N’alnie is*tlic' same', ii.inieh, .1 mixe'i slock of 
mtei fei I de .md iiit ei si ei lie loi ms .11 isiug Iroin .i c loss. 

M.iu sc'lec (eel (he mlei Ic'itih', Natiue tli<' luter- 
slerilc' toims, heme the dilleKncc; in huUimI lertihly 
bet w ecu doniest le rac es .md mil mal spc'c ii‘s ^ 

Stciiiitx bc'twecii species, accairdmg to this \ie\v, 
llieieloie, (IkI not aiise honi leriildv i)nt is flic' diic'i I 
ic'sull ol crossing f. I’ i.ois-k’ 

Vein. N'o\ emlic'i' j.S • • 

Occult Phenomena and AftSr*inia|ics. 

Il' the lufnd bc' held ag.iinst a daik backgionml m 
a vciy subdued light, ^tiinin^lroin liehiml ilie obsc'i ver 
ami falling on the liami, .1 dilTusc' glow' will lie oI)sL'rvcc1 
imind Thumb *. 111(1 tingc'is. fiecpicnlh' iftntmg the 
lincer lijis ,\ little p.itieme .ind .i moderatc'ly c le.m 
It,end .lie .ill (h,it Is rec[niie-| to oliseive the ^lieiio- 
mynoit • • ^ 

Fiirthci, however, if ,1 li.ind be cut out of wliitc 
lardboartl (w iiu h is easilx' done' bv*placti^g tlu' hand, 
xviili thiinil) anfl^lmge4s niodc'i.itelv •spiead, on the 
cai%lboard, tracing the oiitime m pc'iicd, and culling 
round with si issois) .iiv! fec'bh- ilhimmated m the' xvav 
(U'scnbocl, a simil.ir biit^somovx hai stronger glow xx'iil 
*bo ob.sorvcd lii Ihe c.isc ot both the tlesli .mil the 
cardboaid the shape of thi' glow can be' modilied by 
slow movement of the hand. 
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Such railialions arc fre<|uctitly described by writers 
oti the occult suences as being emitted by llic hiimaii 
body l'<)» ex.inf^iie, in the cli.ipler on m.ignetism in 
• M do Duboi's receiiMy published Mysteries of 
Hypnosis,” T lead of a doctor wlio was making 
magnetic passes over a la<lv “The siib|ect was 
wealing a black diess, and the lioclor had his l)a(k 
to the' Iiglit Suddenly, in the seini-dai l<t*ess wlmh 
siiirouiidecl him, he observed a gre))-.!! v.ijxmr, like 
tile timies of a ctg.iretle, issuing frean llte lips of his 
fingeis, and, with ,es|)ccia] (leainess, from the index 
ami the nfiddle linger^ .Moreover, the index lingiis 
of the two h.inds 'f-eiiuMl to be iiinted by a luminous 
aic or sc'inu irde Otliet persons, ftn the doc (oi’s 

invitation, drew iie.ir and obscivad tin' same [ilieiio- 
nienon 'I beii the y)oni wasdai keiied Inllie 

darkness, twelve* <d Itie witnesses |)eKeived notiiing 
at all, and the reiiiaiiuiig six peictived onlv \ci\ 
little ” 

.M de Diihor and the wliole occult school c-xp!aiii 
the glow, 01 aura, seen round lift- ha ml .is he mg due 
to iiiagiu'lic ein.Illations fiom ihe iiody (using the 
word iiMgnetic ill .1 sii[ieipli\sic.il si iisc') I'hev ap 
]icMi to think (hat the pheiioiin non is niore i.iie than 
It acinallv is, and do not lieal the c ,ise of caidbo.iid 
ham is |‘‘< tr tin* j'ln-noiiieiion as oI)s( 1 \ ed with these*, 
there* would sc'cni to lic' two possible* altc*ina(i\e e\- 
pl,III.it 10ns One* Is, (liat I he* I .irdl.ioaid IS oc cull c .inl- 
boaid, .ind the siissois )i\perm.ignetn si issois, ami 
1^1,it 1 h.ive iniw it (iiiglv impiegn.iled <*\e*r\ tiling witli 
mdiice*d e'e toplasiiiic activity I In* olhe*i is tii.il the* 
phenomenon is .i let m,d (.md i .ition,d) one, w Im ii can 
be* obsc'i \ eel w lieiiev e'r a white*, ot w liitisli, sui t.ie e is 
scc'ii in .1 feelde hglit, (he visu.d pni'ple* Irom the ae tii.el 
retin.d im.igc* dillusing into tin* neigliliourmg pails of 
tin* ret ma .\e c e*plmg, ior at giimenl’s s.ike*, the l.it lc*r 
explaiiation (wlin li aea oiiiils at oi* (*for the* fac.t lli.it 
nothing is see*n iii the* d.iik), the e*lle (1 will be* m- 
tensilic'd tin* resik-ss muveimnl of fin* eve*, wlmh 
iindoiibtc'dlv trdees jil.n e when oh|<*cls .ire Mewc*d m 
unhivoiirable i ire uinsl.im es ' riu; eve* slulls the; 
ii#i<ige‘ ii^to .111 imf.itigued ])ail o^the ie-*tin.i, and the* 
aftc'r image* peisists as .1 feeble glow Sue li jiheno- 
mc'iia have been lii*epient!y dc'sciil>e*e! by hi balridge- 
(iieeii in a v.inc’tv c)f torms, .ind I <^) not claim aiiv 
paiticni.ir oiiginafitv' (or this pros.nc e*.\])I.inaUon 

lint a further \<*ry mle*restiiig phcinyiieiion can lx* 
observed witJi tin* eardlxcerd Jiaml, which h.is not, I 
bedieve, ]x*e*n dc*sciibc*d If it be looked at tixc'dlv'. 
the; (*nds of the liiige*is will lx* seen to vaiiisii iiitc'i- 
mitteiilly, now one, now the oilier, while tin* exteinh'd 
tbiiml) arnl little tingei vipi>eai to inovo up .md down, 
producing someu hat the a|)})earaiie e*of .1 hand opening 
and shutimg lin* eflecL is yeiy sinking, and is 
ple*asantly elivcrsihed by the eomplele disai>pt*.iraiice 
of tin* Iiand*i 1 ,mtery.ds• 'I'his is due e*itl)er to retinal 
fatigue*, coinbinc'd with eye tflov(*nic'nt, cw else to the 
fcrio-foicilicatorv*magnetism of the seissors, jxt- 
meatc'd as tJiey must be with psyiluc inUin'iices .md 
what not I must leave 1/ to ^n* r(*adeis of Nvicin. 
to repetit the e\pi*rinu*nt«;, .md judge* for th(*inse]vcs 

Seeing t^iat the* f(*sl've* se.ison (I undeisl.nni that 
tins is tin; C'jiTec t wav to n*lc*r to Christmas) is upon 
us, I vgentnre to cleseiihe a tlind occult filieiioineii )ii, 
soyn'vvlvel .malogcjiis to that epiotcd by hr haliidge*- 
Wr('e*u in N \ rt'Rii ot he*c eml>ei ‘1, p 7/j 'I'w o ln*a('Is, 1 
facing one* another, are cut out of wliitc* e.irdlxcaid 111^ 
prolde, aiidt)bstji’ve*d m a vc-ry subdued light .igainst 
a bl.n k background .is b(*loic '• (Mflu-.ids an* abpnt I 
two and. a half niches in cliarnete'r, and the* nos<*s 
abmit half an irn h apart ) l>\ .1 delicate m.mijmla- 

tion of the sensors^ one* of tltc* ln*<ids may be* givciK 
a Jeininine cliaraetei, largely by providing it with 

‘ .See, t K , l'..lriilt< -(in 1 n'-- “ I’iic-ii.lof^c of Vnit.n ” (1 . IMl .irirt Sou*- ) 
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back hair. On care‘ful.f)bservation the heads will be 
•seen to apjiroach :ind kiss repeatedly, ■separating with 

r. iptiiroiis amaze after each contact Take the other 
phenomena, imduding M dc hubor’s magnetic Huid, 
this Cfinnot be?)bscrveel in the dark, nor, I may add, 
even lu*#rd, m the ease of the cardboard heads. 

.\11 the phenomena seem to be observed even more 
e*asi]y by myopic peojde than by myself A morn¬ 
ing's (‘xpenmeiit has eoiivmeed me that with suitable 
illiiiniii.ition and winte e.irdlioard a very creditable 
^diiiKi' e.iii be arranged, mchidirig anr.T, movements 
.md lev it.itions, magnetic emanations, and e'ctoplasm 
rills method involves no exjiense .md ho hymn sing¬ 
ing I'lven .m atmosplu*ic* of re verence is not neces- 

s. irv fill llic* production ot the* jilienonu'na, although, 

I .idiiiit. the morning of niv essay in the occult art 
w.is ,i Sunday morning, whicii may li.ive had some 
favoiii.iblc* ellc'et Iv ^1, da f Axurade 

/\ilillc*iv'College*, Woolwich, > 
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A Rejativity Paradox. 

[ I is w lilt grc*.it dil[idi*ii( c* Ih.iL f (*nler t lie rcdatu'ity 
controversy, since I kiic>w little* or notliing ol the 
sul>j(*ct lgnc>i.mce, hc>wc*\c*r, is scdcloiii a h.ir to 
the c*\j)n‘ssicm ol opinions [ imdeisl.iiicl that the 
fiind.miental ide.i niideiUiUg the tlicoiy of lela- 
tivUv IS Ili.it no signal c an lx* liaiisniiLled through 
space at .1 grc.der speed tliail 

tile* velocity ot light 'Mic'rc » | - 

.i|)]x*ais to ni(“, howevei, to \ 'B / 

lx* ;i melliod by wliicli, 111 \ * / 

tlu*orv, it might be^lone, .mcl \ . / 

since* we h.ivc* Ir.mis running \ i / 

past einb.mknietils with li.dl \ i / 

tin spc‘c*d of bgllt, .111(1 shells \ ' j 

with obsc*iver» inside* tr.ivel- \ | / 

Img ,it even liiglier veioc ilies, \ | / 

[)c*rh.ij)s my ohseivei .il \ \ / 

(I'lg I) m.i> be* allowc'cl to \!/ 

luivi* two immensely long In- XX 

.mgk's in.ide ol .my smtalak* /{\ 

m.ileiial , A sign.ds to H by 
sliding the two tii.mgk's to- i,j,_ ^ 

gellui.oin* over the* oilier, 111 

llic* diicctioii of the .mows, tin* point X, where the 
two sidc*s jnleisc*<t, moves tow.iids tin; obsc*rvc'r R, 
who i(*c(*i\( s the signal wlic-n lie observes the point of 
mleisei tioii |\issovc*r him fl the* .mgle at X is 10" 
.md the* In.mgles .m* moved togctlier at a speed of 
ten miles .1 second (an .ibsiirdly sma 1 speed for a 
lel.iln isl), lilt* signal w ill lx* transmitted to IT with 
inc^ie than tunc* llic* speed of light (' C 


Is not ‘'(■'•c" asstiiniiig that when shills Ins 
Inanyles bv lugging .it tlieir b.tses tin' ap!cc*s in- 
st,ml.inc*ouslv St. lit to in-ve^ But the impulse* 
would li.i\c*l Ivom b.ise to .ipex at a Aj>ec‘*(l f.ir less than 
that of light, ii.mielv, the* s]x*{'('l of elastic waves in llic 
inateii.il \tt(‘r the lapse c t siillicient time the two 
111 .ingles would move iimtoimly '’iid as a wliok*, 
.md the nu‘cli.misin provides a good ilhisliation ol a 
recognisable |xunt ’moving much taster than hglit 
Tin* lel.ilivist doc's not objc*'-t 1 o this, since lin; 
mot^ion c)i X do(*s not then eorresjxmd to anything 
coniing Within the deftmlion of .1 sige/f/ The lime 
ot signalling from A to li must lie reckoned from tiio 
moment lli.il A gives tin* impidse to the mec lianism 
A S JlDDlNc.TON 


Obscrvatoiy, ('.milindgc*. 




December 23, 1922] 


NATURE 


The Track of a Plat Solid Jailing through Water. 

}3y using a “small crystal of silver nitiatc as the 
” flat solid ” and acidulating the water with IK’l the 
track becomes \ i.sible, as seen in the repro¬ 
duction {Fi^ 1 ). 

It was by no means easy to *ialch” 
tlie effect, ami I lu\e to thank two 
members of llie Chetmeal Society of this 
(ollege, Kills and C P S.iyles. 

for* all the patience ami lare t.iken m 
obtaining so successful a result 
• 1 *' VV Wi.iiii Ki,i I 

laverpool ('ollege, Liyerpool 

Water Snails and Liver Flukes. 

Pk ^^ONI^A r.\A Lf)R states in Nai uri' 
of November >3, p 701, that fur 11 ienn<|imy 
IS desirable in respect to the iiiteimediate 
hosts of the lluke, as in sonu' distnits 
where water snails ar<‘ rare or altogetlier 
absent, yet in these districts sheep are 
subject to h\oi-rol disease May I a<l<l 
another point > In'the Swansea valley, 
county of (ilamorgan. farmeis state very 
definitely, as the result of years of expeti- 
cnce, that hniiiig tlie laud imreases the 
liver fluke, for sheep can be run on the 
rough pastures m tlu' area with sli^Iit 
loss from luer-rot disease, before it is 
limed , but afte'r it has been so Ircateil 
the loss from hvor-rol disease beiomcs 
heavy, sometimes seiions Theoiies re¬ 
garding tins arc many and varied, but the 
fact remains that th« loss fiom !uer-iol 
in any given area of land is delmilely 
increased after linung Does liming a wet 
sour pasture make it more longem.d to 
the water siiaiP R 11 rootR Wau ac t 
November j8, io_>_» 

The Cause of ^\nticycIones. 

Tmc steady and jicrsistcntly high barometric [ircs- 
sure that lias pievailed over Mjufhcin England ilurmg 
most of tJie autumn naturally cau.si's the (hsne to 
know how an anticulone is jirodmcri .iml maiiitamed 
in such a situation, but tlie expkinations cm lent in 
meteorological htcralnre an' not for the most pail 
cffitadoiis It Is commonly stated that tlic' high 
jnessiiro is due to a mass of (i>ld and Iherriorc 
jieavy an above it. Init for l-jiroj><‘ at least tins is 111 
direct oppositJui to obseivational results. wIikIi show 
that some tliieo-t]uait<‘is of the wliol? mass of air 
over an antKycIonn area is unduly waim It is the 
mass of air over the auM that *s impoitant. its t^m- 
peratuie iscpiTle immatenalfand tlie real (hCCunlty is 
to explain why tlic excess of air does not toll olf 
A lecturci demonstrating the gaseofts laws must 
provide himself with a cioseil vc'sse! in vvliu.h to 
(onftne his g.is, and if thy anv' means lie spills a 
pound of moicin^' on Ins table he uilljiot expect to 
find it there in a eonv^'meiit iie.ip llu' nc'xt day or 
the next week The meteorologist, on the i>lhei hand, 
having provided Iws " polar ” ,nr does not pioteed to 
explain why it remains m so/u juid does not latlier 
fijilow the oidmary law of a fluid midiiig its own level 
The (liltK uUy shoulik be faced and not ignoied 
J )oul)tless the (‘((uivalent of I he lecturer's closed vessel 
is the geostrophic wind surrounding the autn yck^Vie, 
but one would like to know how the wind is produced 
and why and how it is maintained 

• W. II Dixes. 

fieiison, Walfingfonl, December i. 
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German Book Prices. 

'I'liLRi'. has been imu li comment ri^etilly m Jvngland 
and America on tlie above subject see ^artuul.irly 
an article by I'rof Noves (/ hu/ ICtig Clicin . 

I (>o), and editorial lommeiits m tlic same lournal, 

•^75 

I he following pines are exam|)les 

U< lUt. 111. bnilinl sii l/iii r, iiiilxiiiiiil 

\"l 1 Veil .• Vol 1 V'ol ( Vol I Vdl Viil 1 
I'.iikI.iikI, vliiiliiiK-, |<i IS 102 no 24 l.s i.Mi 

C.oim.uiv. m.iiks no ii» .-So 7 '* I'M 1-5 

'I'he pnees chai^'ed lo ini'iiibi'^s of the diiman 
('hemic,il Soi^'ty seem so pec nil.ir that I recently 
wrote lo tlie societv pointing out that mueh dis¬ 
satisfaction had been cxpiessed at tills st.ite of afl<iirs, 
and received an aiiswei, from h, as it is loo long 
to insert m full, the following (iinous passages have 
been extracted '' Rc-ikoned on the number ai 

p.iges the pines are min li smallei than those of the 
publications of alnu|st all foreign c ht'mical societies 
ihe of oiir fnnl f>rui's .eas- confirmed a /('.c dnvs 

a.i'a from Sioitzei/diid |'Ilii' italics are mine [ J'liere 
can bo no tliouglit of making foreign and Cu'rman 
pines eipia] so long as we (iermans are eoinpelli'd to 
spend immunbeved thous.in<ls of our depreciate<l 
marks to oiit.im I'biglish books 

It IS .umismg to note tlie proud rc'fereiKc to the 
bulk of tin' join nal, w hn li enhances its wiltio so much 
m (jermaii eyi's I'he ililtusi-ncss of their publica¬ 
tions IS eoiisidered m most counlrn's to bo a cli**- 
advantage', recent c(mij>l,unts wen'about theciuaUty, 
not ejiiantitv As lo the remark about ('«erinans 
liavmg to* spend inanv inaiks to purchase foreign 
booVs, tlie obvious (oiniin'iit is that tliev need not 
liave ptmted such .i lot of p.ipei money 

Was tliere iiotrfii* artn le m llu' Treaty ot Versailles 
by vvhnh (Icinianv ninh'rtook not to impose on 
Rritish stibjce ts .my (»tlier or any higlier duett or 
iinlircct foes, dut's, or lax, tlian are iinposi'tl on 
(Jcrnian i ili/t'iis •' 

In the (iicinnst.iKces, I am sure most clu'mists 
will agrt'c llial imtirtrealies ujtli (lermany ,we sonn*- 
thirig more than si laps of paper, moiit'y exjH-iuled in 
subsi rijilions to the (.ermau Clieimcal Society is not 
imich hettei sjiefll tlia<i ni buying paper inaiks 

II IS lo ]>e lioped that the l'.nglr>li and Ameiican 
Cliemn al Soi'i*li('s w ill soon be m .i position to publish 
a Dietionaiv of Orgaim Chemistry at a h\et! reason- 
.d)le pine and m a leasoii.ihly terse' laiigii.ige 

(x (' llReivyNlxe. 

10 ihnlge' .Vveiiue' Mansions, 

I famniersnnth, W o, I>('c'i'ml)er I * 


Medical Edijcatlon. ^ 

Ix X \ I I'Ki, for Dct e'lnbe'r 'i. |) joeg Sir* \] chel.ill Reid 
.isks ihe lollowmg ipii'siion " Ihif i.in anv euie tell 
ns ol w h.it, lUilit V, ])r,ii. lit .i] nr mtellee tiial, is the 
hiologV whieh nifdic^l students le'.irn -l.uls .ibout 
tlie (l.issilic.ition ot ()l,mls, Tilt' vascular sysicin of the 
sea urclnii, llu^ tlige->(ivt' ss''(ein ot (lit'Jeeth, the 
liones 111 (l)e' cod's Iic.kI. and so on ' 

l*<im not t|uitc (lear u lift ht'i this ([ucslion h.i^ liccn 
piopoiiiiileil tti iMvilc answers, oi le) iiUrotliite 
amither ol Sir Anhdail Rent's favtjurilt' eli-ciissii!!ii» 
yii mut.itioiis .uitl llucln.dituis. ett^ 1 lierti is. how¬ 
ever, scart.ely .mv necit to .iiiswer the (|Hcslion, So 
far as 1 am .iw’ate, bmlogv ottered to medical 
stutlents to-ilav is veiv diHereiit fioin th.it suggested 
by Sir .'Vu'hd.dl Reiil m the lines fioin his letter 
*}noted .ibt)\e « • W 1 T)\kin 

Zoology Depaitnu'iit, T'mversity of Eiverptn)!, 
December 11 


2 C 2 




8-6 NATURE [December 23, 1922 


Sir Archdall Ki^id in las letter to Xaiukl of 
December g, p 7O0, tells us that medical students in 
their biology coiisse learn "facts about tlie 

• vascular systcni of the sea-urchin, the digesti\e 
system of the leech, the bones in the cod’s he<i<i, and 
so r>n " 

Now at this umvcisitv wc have ne.irly finished the 
three moiillis’ course of /(«)!ogy for iikhIk .il,students 
lield under l‘rof (iraliam Kerr, and not one of our 
JiK'dnal sludenls could aiisuei a <|iicstion on the 
subji'cls named by Sn Archdall Ketd It is a pitv, 
as they .ircmiterestlng subjects, hut there is no room 
for them in a /ooltig'y* c oiirse for.medKal sludc'iils 
'I'Ikuc is none loo tmnh tune foi the sliith nts to le.iin 
wh.it they le.illy are taiighi, iiamel\ tiiose [).irls of 
/oology w Im li will lie, 01 should ln', dne< tl\' usel'il to 
them eitluT as analum*'?ts or nn'dicai men 

The point whu h seems c h'ar is that in the tiist jiai t 
of his letter Sir Arc hdail Keid is asking iis tor inlorma- | 
lion about " l.n ts " which are not facts, ,is Kmg 
('harles II is said to ha\e done with the Ko\al [ 
Socteli What then the \a]in.‘ of Ins lommeiils 
based upon llu-sc' " facts ” j S |)i;\Ki kl-^ 

Ibe I'liueisity, t'd.isgow 

1 iiwi no desiie b) enter into .t discussion \m11i 
S n Vriiid.ill Reid of the \alue of 1Ik‘ " bioIog\ oJ 
then own " wine h iuc'cIk al men “ are m a posiiion to 
constiLicl, ami lor .ill [ii.utu.d puipos<_s Iia\e al- 
re.idi’ c onstiiu'ted,’’ bill it is nei i“ssai\ to j‘oinl cml 
that Ills (lesciiplioii ol the " lnolog\ which nu‘'li(ci! 
stiideiils IcMim ’’ is not coiic.c.! |lc‘ ch'sc i il)c's iin“ 
laltei l)iolog\ as (oiisistiiig ot f.ic is about the ilassi- 
rtcatioii ol ,'lanls, (he- i.is.ul.ir s\st(iM ol tin. sc.i- 
nrcliin. the ciigc.“sti\c s\ slc-ni of the leec li, llie hcmc^s in 
the cod’s hc‘<id, ami so on 

Whatevei ma\ ha\e Ix-cui (lA-«casc- when Sir 
Archdall Rcid was a nudkal siiuient al lohiibiiryh, 
not one ol llie aniiii.il t\|>es Ik* mentions is now 
iiuludecl in tile- sxil.iluis cl clciiicnt.m practical 
/oologv of llic* medic .1 1 c 111 i K. Ilium m tli.it iim \ c isii \, 
nyi aie lhe\ me hide d, so fai .is bkiiow , in the' < oin - 
.spomhng^ s\ II,dills in an\- iMiglisfi uiii\c|sit\ |( is 
sinpiising Ih.'il .1 mcMiibc r ot the tnedical profcssnui, 
which is not _\el cmaiu ip.itcci ciitiuK tiom tin 1 
c'liipiiKisin ot cailici limes, ^iMHilir wiite so lou- 
lempliioiis[\' cd tlic' ieicii, enue so (.lostiv .issoci.itc d i 
witli lluit piotessimi ] 'I ( l•^M^(.||\M j 

h-.ist I ondoii (. olteyc, Mile I'.ml jijoad, 1 '- . j 

I )c (imdn'r i \ 

Scientific and Industrial Pioneers. | 


iiarks which should be dedicated to his memory, 
subject to the consent oPH.M. Office of Works 

It was <d.so decided that Prof. Kothcn^itein's portrait 
in oils of Hudson should be presented to tfie Naliona 
Porliait Chiller^ subject to ^he permission of the 
trustee's, and that al! monies over and above those 
spent ^lp^m these woiks should he devoted to the 
jireson alion of wild bird life An execulivocommittee 
was ,ipi)oniled to entry tliese proposals iiitoolfoct 4 
Hndson’s works aic imperishable, but wc need a 
national memorial to the grcMt I'.nglishman wlicjse 
Xatiiie wrilmgs are inspired by th.it change of hcMit 
tow.11 (Is wild life w Inch is n*piacmg the oW indilterLMice 
<111(1 spirit of destruction There were tw’o sides to 
Ins genius, that of the man of l(‘tters and that ol the' 
ii.Uuialist Hotli llu'sc elements are, wc feel, propeily 
lepic'seiited in the suggestions ontluied, and we 
e.umstK npjx'.ii to the jniblu to (liakc it possible for 
Iheni to lie linei_\ executed Donations should b(‘ 
sent to the lion lieasuier, Ml Hugh K Dent, \ftline 
ll()ns(', ik'dford Sliect, \\'(.’ 2 

R H Cl'NN'INl.HAMK (lUAIf V.M, 

Human Hlood Relationships and Sterility. 

li is not. I llnnk, gc'iH'r.dly known Ih.it tlic? I,iic 
Alphonse" Milne-lwlw.irds 111.ide cfirioiik and inleiest- 
ing m\c'stig.itioiis and suggestions witli regaid to 
I these in.itteis, but did not live to publish them \ 

[ ncciid will be found in hir I^ay I ankoster’s " Secrets 
' ol Iv.iilli .Old So.i " (]> iji) Ih'ielly, his \ ic-\> w<is 

j Ih.it tlic‘ seiuins of separ.ited species .ire tcixn to 

1 OIK .inotliei as in the t.ililes given by von Duii- 
i gem .iml llirsvbleld .imi in this coimlrv b\ D.iek 
I .111(1 Ivdw.iicls, <uid thus [U'cvenl llie feitdis.ilion 
j ot tlie ovum ol one..species bv the sjvennato/oon of 
i .iiiothc'i "He {iioposed to inject one sjiec ic-s t)\ 

's.'iiims’ c'xtt.uted lioin Hie othc'r, in sue li ,i w.iv 

■ as seemed most likeR to biiiig the cIk'IIIk.iI stale 
j of then rc'piodiic live elements into li.iinioiiv, itial 
: Is to s,i\. into .1 condition in vvluc.h lhe\ should not 
b(‘ .i(ti\(‘l\ .inl.igonislK , but admit ol fusion aiici 
iiiiioii ■■ ( 1 ". HI) I would suggest I’l.il the pet- 
pli\iiig sterilitv of niaiu noiin.il, lic.ikhv voinig 
m.ii I K d ( oiijdi s Is ( 1 < isi |\ linked up w It h tills epu si loll, 
.Old It in.iv be that a gic'.it tiiliirc is 111 sioie lor the 
siugcoii wlio woiiM boldlv .idopl the suggestion ot 
Miliii--|-.dwaids with the view of li.innoiiising the 
‘-eiuMis of maiiie.l jiiisoiis whose lel.itive steiililv 
would api>eai to lx. ..ip.ibic ol t.ilml.ition .lltei the 
iii.iiiiici ol t he li.eiiiolv IK ch.ii I s giv (II b\ Hack .iml 
l-.dwai(Is .iml ])\ tlie w 1 iti-i ol 1 lu' ,u 1 n le iii .\ \ n ki 


III KOI (.iioi I I he ji.isl u .11 il has been m v pi i\ ilc'gi 
lu (ontiibiile week bv week to llicsc columns 1 
{ .ilend.ir of Indiisfn.ii I’loiu c is 'I Ins now < oiiies to 
.'in end I /'is_('a/emj<ii iind llie ( .ileiid.ii ot Si (enijla 
J’joiiecTs, wiiicti .ipjie.iied l.f^I ve.u, (oill.ilM some 
‘1 10 name S4..ind thP !jsN .ne tieiiev ed to Ix' IIioioiigidv 
refne-c-nl.'itn e ol th it gre.it .iiid e\< i-im.ii^iising aim\ 
ol worker by whom lli.'^s, ■ tejs o| N.tiure .in mi 
lavellc'd .ind nalut.d lu lu*. .ne m.ide av.iil.ible ioi the- 
benefit ol fni.iitkincl In selecting (li^- ii.iim s to be 
nuhided ,1 \e.ii I w.e ,is-.r((d f)\ | )] \\' { | nwiii, 

J’luic'SK'r, h'ccics, It (■ II (.ii|xntci <iiid Mil'll, 
Me T ..s M.irvin .iml ollieis. .nid to lliem I .1111 
fi'icTeblc.d loi suggestions ol w Im h I h.ivc* Ixx'n glad <0 
111.ike Use* 4 I'Ax.vkC Sviiin 

5 CotclieJo Ic^r.Ke, Devoiiport ^ 

• • • 

W. H. Hudson Memorial. 

At a meeting o# friends rpul admirers of W' I 1 
Hudson, held al .Mc'ssrs Deni’s on November :S. it' 
was agreed that a iitfmg memorial in stone should’be 
placcdjn or near one of the saiutiiancs in the London 


ul D( < ( Illb(.| J ( IIKlsioeill K Dl W KI 

■J 

's.) lai ,|S Dkltow, the bkxxl gioiips dealt with in 
Ihe^ .iilK !(' oil "lluni.in DIoixl Ju-lafionships ” in 

Nviiki of I >< I einbei' J ( om (III onlv llu' aggliiliii.t- 
(lou (.imi sonuailllcs ICsis-) ol lecl ( ol'pilsc les .01(1 IK'I 
am odicr ol the obs. lire cliKeiemes wlmdi dei.'i- 
mim im oinpa'.ibilitv bel.v ecu spe c les .ind stibspeiies 
I I liese no doubt me Imh the cpialif ic's ol tissue's ol liei 
th.iii blood, .111(1 tile |)io]c ( t.'ici .liter tliem bv tr.iiis- 
I' 11 iiig blood yr s(‘i uin troiii one spef'u s oi imiiv idii.il 
to .niollui sei ins veiv iinlikeR to sm.ceed the 

blcxxl IS onlv cme tissue <iiiioi,g in.iiiv .iml its (pi.ihlic's 
ceitamlv do not doimil.ite tliosc cf tlie bod_\ .is .i 
whole In the coiiijije ot working out the inhciil.iiue 
of Hie .igghitinafioit groups a great de.il of gerrmiiie 
inloim.ition h.is ficen obt.imnd, but theie is no 
incite.ition Hiaf one combination of gruujis in p.ircnts 
I Is mole hkely to lie sti rile th.ni anoHiei. I he 
I failure of many normal lic'.dHiy \ oimg matned < cmjiles 
I to j)iodii(,(' children is probably capable of .i much 
simpler explanaticm 

Tin. Wkiii.r Ol- THL Aurmr. 
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Emission of Cathode and X-rays by Celestial Bodies.* 

Bv Dr. Henri Deslanjjrks 


'T''nK^emission i)y th^ -^tars of X- gnd catlioiie rays 
1 and similar radiatifins lias already Ijecn ron- 
sidered and investigated i>y various writers ^ The two 
kinds of radiation, Ixiwever -X- and f.itlioiin -are 
tiot separable, for caih. when it meets .in obstacle, 
gives rise, to tl^e other, this interdependent e ha\ ing been 
clearly pointed out Iiy de Broglie But ihcir pioperlies 
are dilTerent* X-niys mo\e in str.nght lines, and are 
much the more penetrating, while lathode ra\s are 
easily defletted into iielital jiaths b\ a inagnetK ileld - 
or, again, by an elettric field. I'he p.iths ot tlie elec¬ 
trified partiele.s fosrning cathode ra\s, under the in¬ 
fluence of a magnetic field like tlial of the e.irlli, hiivt 
beeit revealed b)’ tlie flet.uled c.dt ul.ilioris of Stornicr ' 
thev are \’crv interesting, and iiiikIi more \'.iricd than 
the trajedoiies <liie to gravitation. 

1 . Tn* .several notes. Iroin iSi/i to i(> 23 .^ I ha\e 
suggested the emission of (.tlhode .ind X-ra\s by tlx' 
sun.•and afso by the nm lei ol nebiilic The niys ot 
the solar coronii r.ih thus be exjilained. .in<l also the 
aiiiora borealis and tiie inagnetu distiirliaiiics of the 
earth, their conne.xion with sunspots, .uni even the l.ig 
of these di-stiirbances behind the p.issage of a spot 
across the ccntr.d meiidian ot the sun’s rlisi —.1 lag 
due to the deviation im|)osed li\ the outei solar m.ig- 
nclic field The same idea w.is put foru.tid also m 
T8()d by Birkeland. who (.iriicd the iiivestigalmn 
fuilher: he wiisahlc to reprotiiR\\ m the l.ibor.itoi\. 
some of the plienomena ol the .iiirora hnre.dis h\ nic.uis 
of .1 small spheic jihu ed in .1 v.uuum. iii.imutiseil like 
the eaith, .md iHimbanlcd In (alliode ruvs I.atcr. 
the rcseati'hes. both iheoi'-tii.d .iiid cspi nmenl.d. ot 
iltormer made .1 gie.it adv.unc in the mvesii^.itnui. 
ami pi.it ed .ilinost tompletelv iHvtmd dmilit The 
emission liv the siin ol ordm.irv (.iliiode ravs In 
terms ot these r.ivs. Sloimer expl.iiiis the siu.illesi de- 
taiU of the auioiM bon alls.-,0 1 n h in smmdar ])lu mi- 
inen.i He has even heiai .ibic to lin.itc tin oiiijinol 
the r.iVs in the siin. ,uid to delcnnine the v.i)ii(‘ ol the 
cNlern.d sol.ir in.ignetu I'uTl I'liis \ .due w Im liis v erv 
small .ind c(|iiid to 10 ’ g.ius-s. i-. (x.uiiv th.il wlmli 
I lound in H)ii In antilhcr nutlmd dcpimiiiig on the 
i.uti.d veloiitics ol the sol.ir pnaiiiiHmis (.•(ludtcl ,ir 
Meudoii ^ , 

'f'lie c.U'th .dso emits llic',e spri lal i.idiatioiis The 
r.idio-atlue bodies m its solid^tiiisi .md m .ittno- 
spliere emit «(*, /T, and •' " Im h lonne ihe .itiiio- 
sjvIk I It east‘ 7 . iind expl.un p.ii ib I lie pLiiiMiiem c t>| the 
teru'slnal elettrn field To expl.im llit^ulit'te field, it 
must be as'.iiined Ih.il theie iiUtr. lioin the tiulsuK. 
ravs wlmli .iie v^tv pem^li.iling even more penetr.it- 
ing than .inv known .\*i.i\s binIhei .*11 one astemis 
m tlie .(tinospheiC' .is di^l Kolih oister who ri.e hei! a 
height ol tjooo imi/-ies the niimber ol loiis loitned jier 

tiu 1^1 V. ...l. lilt "1 s, I. i„, . ,,|i 
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second in a closed ehamher is fouml to increase rapidly; 
at ()000 metri's it is eight times ,is great as at the .surlacc 
of the earth The ainoimt ol this penetrating radia¬ 
tion therefore imieases, i.ipidly with altitude. It pro- 
leeds [irobably Irom the Min. ihredlv or mdiredly, or 
even from eosinie sp.ued but it.s e\ad oiigin has yet to 
[)e determined • • 

Such are the fn.bt results , •tht«. are extremely in¬ 
teresting. but*stil! verv im omplefi*. 'I'lie investigation 
thus bemin should he puisued with in erv means at our 
dispos.il . 

II Keseaniies eonnidetl with the .ilmospheies of 
vellow stars, e.uiied on .it .Mendon during 1022 with 
Burson. Ii.ive lefi me to (nmlude lliat m tliese stars 
llieie is .in cxIieiniU pendialiiig X-railiafion. emitted 
liv the inlerioi str.it.i or 1 he nm li 1 ol the stars. Thesi; 
lesulls. wliiih li.ive lieeii siatid verv biietlv in former 
(onimunie.illolls.•'> .ire m»w giv eii in del.ni 

'Ihe sun. wlmli .s .1 villow dw.nl star, shows, ,is is 
known, in its iniegraled spettrum.*’ tliiee groups of 
(.ihiiim lines- 11 ,. K, , IK. , 11 ,. weak, but 
veiv dislim t- wim h repn st-nl. respet tiveiv’, the lower, 
nmidle, ami U[ 3 per str.it.i o| its o.iseoiis .itniosphere pr 
I lnnmos[)heie Biiison .md I li.ive discovered these 
lines- III p.iriK iilar. the hues I \,. K.,. I].j. K;j in several 
st.if'* wlmli .ne e(|u.ill\ vellow. Thev have the 
{leiyli.iiitv th.it the lines, when (omp.ned with the 
luighbounng (oiitiiuious spettrum. are stronger and 
widei lli.m 111 llfi'•spedrum ot the suii. 'I'he middle 
ami upj'ier sti.it.i ol the ( hiomospliere arc more himin- 
oiis ami niipori.mt tli.tn I he ( 01 lespondiiig sol.ir strata. 

St.irs of the two tv pi s gi.iiil . 10(1 dwarf, have at the 
siiil.iif, Itowtnit, tly s.iine iheiimal i om[>osifioii. the 
s.mii 1( mpi r.itme, •.md the same surl.ue bfiglilnes^. 
! low Is the dilfi-rem e in (he liiminositics of liieir atino- 
s['lien s to 1 h' cxylamed 

'1 he iiluiMspheric siiffi,! .lie lepics^iUed b_v the radia- 
1 lous 11 .md fy. vv itii il, .Is Is now known wiili t erl.imty, 
.lie rinilteii In the loiiiscil .itom ol 1 .ih mni 11 . there- 
lure we mnsider, 111 e.u h 1\]n' ol star. .1 lube norma! 
to 1 lie sin l.u e. h.iv iul; nml < 1 oss-sei Imn and extemlmg 
Irom tin sui tai e to the otilei liiiuls .»[ the .itpiospliere, 
tin- Itiiehlne's ol c.K 11 sii.iiiiiii in (he tiilie will he 
ptopoilion.il. or .it least < Iom'K lekiied. to the mimlHT 
ol lolls loiiiud 111 It pel scioiid The mimbet ol ions 
lor/iied must theuloicjic -fl.itci in Uie gi.int stars. 
Now one ol the [iniKip.il (.iii'c-. ol.ionisation .ilready 
poii)t( d out Is the mil iisc (mission ol ele> iToils Ivv the 

* il •> piiiP il.|\ #11111- (♦(.n |H ti, Il iiiii,; \ / i.|i ai.iii more- 

ill ri< 11 11 III. til m 1 III \ I i \ oil I’ll ini* 1 1,1 II I, hi I 11 - 1144 , -Il 1 ! I)\ -Oinc 
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surface, produced, in the yellow stars, at a tempera¬ 
ture of about 6000^'but the ionisation from this 
cause is the ^ame in the two types of star. In order 
to explain the j^reater hri[,ditness of the giant stars, it 
is neiessary to suppose that they contain another source 
of ioni^<ltlon which is peculiar to tliem, or more im¬ 
portant than it is in tlie dwarf stars. The principal 
suppleinentary cause a[)[)ears to me to be a penetrating 
radiation emitted by (he interior layers of the star , this 
radiation wc^uld be s 4 ronger m giant stars, whuh liave 
greater masses, and iher^-fore higher^internal tempera¬ 
tures In an example cited by Kddington }the tempera¬ 
ture at the centre reaches 4,650.000*^ (', the mass being 
only one and a half time^ that o( the sun. The wave¬ 
length of maximum cnt'rgy for a black body at this 
temperature is 6 A.U.— corresfionding to an X-ray near 
the ultra-violet, and not very penetrating ; 1 nit, accord¬ 
ing to the theory, the radiation e\tends much lurther 
towards the very short wave-lengths, the penetration 
of which IS much greater; and the intensity of thise 
extreme radiations increases with the (ernperature of 
the star. I'he emission of exceptionally penctr.umg 
radiations by giant stars is tlierefore admissilde. Fur¬ 
ther, in tile case of giant stars whic h are m the phase 
of increasing temperature, the atoms are dissociated, 
and their breaking-up is accompanied by an intense 
emission ol a-,/i-, and y-iays. It should he remarked 
that recently certain rays of radium have been ob¬ 
served, much more penetrating than any pieviously 
known, the source of which must be in the very nucleus 
of the atom. 

In the yellow stars, all these radiati^ins, ol very lugli 
frecjuency and of great penetrating power, form, in 
reality, only a very sinall part ot ihe total radiation ; 
but their remarkable electric al properties assign to tliem 
an important role in the electrical phenomena ol stellar 
alTnospheres It is not, how ever,* intended to asscit 
that tin* existence oi the radiations is proved, hut it is 
verv probatde. As a matter of fact, we have a ver) 
imperfect knowledge of the propcrties*of tlie mateiial 
in the inteiior of a star near the surface and in the 
.itmosphere ; and, as often happens in astronomy, the 
deductions rest on wide extrapolations In forming 
conclusions, great care must bc‘ c-'crciscd 

There has been a gre.it deal ot dis( ussion on the 
n.iture ol *the solar surlace Jn m\ opinion, setting 
aside everv tlu-orv and everv explanation, the solar 
surfac’c IS a simple fait ol c'xpc-iicm c , it is a siirhue 
of disc ontmiftt^. with a c<ear-( ul boimd.irv. slk h that 
the light c-mittcd the interior is much moie intense 
tli.in ihnl piven bv the* exte-nor. J give the name 
" atmosphere *' to .ill that is outside this sul tai e I'hc 
word “siiifaic,” however^'slioiiul not he undcistood 
stnctlv m ps geometrical sense it im|)lic's. aduallv, 
a relativelv ’hm himiiu us stratum whuh, at our 
distinct' trom it, apjjears to have no thickness The 
soUr siKtaVe has oltcn been descrilH-d .is .1 iloud, 
nude up ol incandescent licjuid cir solid p.irtules 1l 
this were so^ in aK the yellow ■'tars luving the- same" 
teinpcraturo. wlft.'ther giant or<'lwari.«the jiressure ol 
the gases at the surface should be the same. biitMl 
has been objected that vve have no knowledge cd any 
nuUer which reinAins h(|uick at a temper.rliire ofo 
6000'’ The attractive optic alitlieory of Schmidt also 

’ 1 slruf'liy'<uiil JoHrna!, l)p JOS J14, rgWC 
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has been advocated : when thoroughly examined, how¬ 
ever, it IS found not to be applicable to the sun. Let 
us say simply that, from a cause still imperfectly 
understood, solar matter, probably gaseous, acquires 
suddenly, in a stratum called tfic surface, the emissive 
power of a solid body, and there arc good reasons for 
believing that the pressure of tl^e gas m this stratum 
varies little from one yellow star to another, so long, 
as the temperature of the strata is the same.* These 
considerations support the idea of the veiA’ penetrating 
emission postulated in the giant .stars. 

III. These special rays, remarkable for their pene¬ 
tration and llieir electrical action, have been known 
or suspc'c ted only for a lew years ; l)ul their importance 
is already dec luring itself, and I think that they will 
furnish the key to several of tlie stiirnumerou.s enigmas 
presented by the celestial bodies. 

'I’lie matter of the sun, then, probably emits X-, 
ultr.a-X-, and corpuscular rays, with an intensity which 
increases from the surlaie to the centre. In tin* spots, 
whu h are in general cavities, the emission is strongest 
in the centre, .and, because of its greater penctraMon, 
IS able to persist m spile of local .absoiption and the 
diminution of the ordinary light. Siniikuly, if the 
earth gives rise to a radiation of this kincl, its in¬ 
tensity .should be greater at the pole^ than at the 
c'qiiator 

Tliese radiations should be borne in mind especially 
in cunsidering the nebulie -in particulai. tlie gaseous 
and plancl.iry nebuhe. A nebula with a stellar nucleus 
m.av lie considered a'^a star the atmosphere of which 
IS extraordinarily developed and contains spc'c-ial gases, 
sue li as nebiilnim 'I'he c'onditions are then, on a very 
Luge scale, those of the yellow giant st.irs examined 
aliove. the atmospheies of whic h are partic ularly bright; 
.ind tlie same* c.iuscs may be held to account for the 
luminosity in the nebulous atmosphere. Moreover, 
the nucleus, being of the VVolf-Rayet type, is one of 
tli(‘ hottest stars it is conceival>Ie that the maximum 
emission takes pl.ice, (or the mu lens in the X-region, 
and tor the nebula, jiroiierly so called, m the visible 
region. 'I'he himinosity is prodined by radiations of 
verv short vvavc'-lcnglh. licit with a habitual tendency 
towards loiigcT wavc'-leiu^tbs laistlv. the nucleus may 
( ontain a l.vrge proportion ot r.uho-.ii tiv e bodies '1 hose 
ideas uerc* jmt lorward in r<;02, and Rns^e!l has recently 
developed similar hypotheses.® ^ 

II ,i neluila'has no rnuleiis. wc may supixise that 
the!:' arc* r.idio-ai live* bochc's disseminated in (he space 
whidi It oiciipies Similarly, m the lower part ol our 
.Umos[)luTe. a consuieralcle iradion ol the ions lornic'cl 
ptr sei'ond is doc' to the g.iseoiis emanations of radium 
and rhodium spread abroad in the an. If (here were 
.1 greater jiioportion of radKi-ac tive boilies. the gas 
might bci ome I'lminous. 

To sum up. tile penetrating radiations are interesting 
in the highest degree, and ft is important that we 

' If ihc at llio I' I'^-S Iti Clio tJi.ml th< average 

dei"it\ ol wliicli I' Lilian. I, < . .iin’splaiii partly tlie-.tiuiii;.r loni'^ation m 
Hum 4ais I>v til. v.-iv inti i< ^liiiK tl)ior\ of M N Saha this theory dcaU 
with (Ifi.ts cliH Co t< iii[>( raliir. .tloiie, .itid Vic point ol \icw i- ditlcrciil. 
ill a eiacii st tr tlic tin -Min «radi'.iit is e\iJciitly less stop, but the avpiay^' 
lir.ssiirc in ili.' iniddli sirainm, .iii<l csiw.tally iti tin upper slr.iluui, nny 
Ik \. 1V 11. irl\ Ih. same as m a dwarl star It should he noted Ih-at lli< 
trifal.r proiKTiioii of ihe ixiMtive ions of c.il. mm m the iipinr aimospheie 
may also hi explained simply bv the repulsion <hie to the i>osilivc charge 
on 111. st.ir 

• Desl.iiidrts, (.ow.'i/.-s mUtis, 134. PP and nfil). 1902; Kusscll, 
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should study, immediately anti thoroughly as pos¬ 
sible, those whi(ii are within our reach and are dis¬ 
closed by Kohlhorster’s experiment. The ionisation of 
gases in a sealed vessel has been m»^asured in our 
atmosphere up to an altitfide of 9000 metres; but it is 
necessary to repeat the experiment at several pliices on 
the earth, and to extend.it up to the greatest altitudes 
rcjtched in exploring balloons. The undertaking, it is 
true, will be costly; it devolve.s especially on the 


countries which have llie greatest resources. 1 [uu- 
posed, at the International Astronomical Congees';, 
which met at Rome in Maj last, that there*should be 
international co-operation for liie complete study of 
the electrical pinnomena of our atmospiiere at great 
altitudes. The deteiminalion of the e.xai t origin of 
these penetrating r.uiiatmns is one of the most im¬ 
portant problems conlronting |)h\sical astronomy at 
tlic present lime. 


The Desensitising of Silver Bromide-Geiatin Plates 


By Dr. T. Si 

T is well known that the more sensitive a photo¬ 
graphic plate is, the greater the care that has to 
be talAn with respeot to llie actinic value of the light 
used in the dark room during the operation of develop¬ 
ment. The less the amount of light use<l, the more 
difficult it becomes to control the result; and it is 
therefore not to be wondered at Hiat attempts liave 
been nfadc to modify the course of procetlure in such 
a way that tlie axposCd plate lould be developed in a 
fairly good light. During the last few \ears various 
so-called “ desensitisers ” have lieen put on tiie market; 
wiien the exposed plate is either treated with a solution 
of these before development, or when some of the de- 
sensitiser is added to the developer, the plate can 
safely be developed in a light which would otherwise 
give rise to very bad fogging. 

At the recent Dcuxi^me Congroi de la Chimie In- 
dustriellc, M. A. Seyewetz gave an interesting account 
of the subject, and his paper has been published m 
Chiinie el Industrie, 1922, S, 308-311 

A. and L. Lumi^re and Seyewetz, m T907, were tlie 
fir'll to notice that a silver bromide-gelatin plate 
becomes le.ss sensitive when bathed m a solution of 
a dcvclo[)cr such as dianuiio'phenol, i|uino], or pyro- 
gallol. Tlie loss in sensitivit) varied slightly in dilferent 
regions of the spectrum, but was rno.st marked m the 
yellow and green. At a much later date, in 1920, 
Luppo-Cranier noticed tliat the desensitising aition 
was much increa.sed wlieii sidpliite wn-^ omitted Iroin 
the developing solution, tliat is, when the developer 
was used in such a condition that it readily o.xulised in 
the air. After immersion for a minute m a o-o^ per 
cent, .solution ^ the developer the piiUe could be 
developed in yellow light without fogging Siuli a 
method of desensilisalion was ^sullicient, hov\ev«-. 
for orthochroniutic and ‘iiatjclironiatic plates, and 
moreover, the solutions underwent lapid alteration in 
the absence ot sulphite. • 

Desensidsatiori only became a pr.utic.il pioposition 
when Luppo-Cranj^cr, in ^921, <lis(()\ercd the pro¬ 
nounced desensitising aotjon ol the a/in(»d\e, Pheno- 
saframne, and also of oilier dves belonging to the 
same class, on ordinary and panchromalK plates 
Contrary to what one would at firsi su{)|)osc‘ to be the 
ease, lliesc d>cs do not owe their action to fum tinning 
a.s colour screens ; solutions of Phenosafranmc tran.smit 
red and violet light, and yet they descn.sitise plates ior 
these regions of the spectrum. Also, the violet safrunines 
desensitise just as do the red safranines, althougli their 
absorption spectra are vei^ different. These facts 
are very similar to those observed with sensilisers, and 
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Llippo-Crainer h.as shown that fertain optical sensl- 
tiscrs for one Imloul salt of silver may act as desensi¬ 
tisers for other salts h'or cNample, lirythrosin, Rhod- 
aniinc li, Pmaciirome.aiul Ihnacyanol, which are the 
best sciisitiscrs for chlotide and bromide of silver, 
when used in very dilute solutions (i • 20000) diminish 
the sensitivity of sil\er lodide-gelutin plates from 
6 to 16 times; Phenosalraniiie gives a reduction in 
sensitivity of about 40 limes 

Lumi^re and Seyewetz lia\e made investigations to 
see it tlicre is any relation between the desensitising 
power of a sul>st.iiice and Us (hemical constitution. 
They ha\c found, with the salranines, that the 
piesence of the iharacteristic phenazine grouping, 


IS insuHicient in itself, and th.it amino-groups sub¬ 
stituted in the benzi'iic nmlei must also be present. 
Thus Neutr.d Red, wliah is a J'Airlmidmc having the 
formula , 

♦N(n(l)x 

NMe., (yi/ "'(yi.Ale.Nlia, 

has (leseiisitiMiig jiroperties appioxmuitmg to those of 
PlK‘nosafr.mim>whi( li is 

Mb. Cfill/ 

.Salr.imiU'. in wlmh one ol the .immo-groups Tias been 
eliiiiinaled, as in aposaft.imne, or m wlm-li this group is 
repiateil b\ o.wgen, as in the salr.inones, are notablv 
les'. adne as (h^ensi^lsel^ 4 f both o| the .imino- 
groups aie rephu ed !)v O Ar Ol I, as m salranol. there is 
no l(mger .iiu (le■^ensUl^mg at tion The at eolation of 
the aminti-giiHip. or its dia/olisation and copulation 
uilli a plicnol, deslrofs (iesensiiiMng properties 
ol the salraninc, while the repl.u ement b'^ ellul ot 
the pheinl grturp altaclied to the nitn>gen lias no 
el'lcti The Indulines. whuli are near cousins the 
salranincs, .ts also the thia/ines and the o.xit/mes, «io 
not* at t as iiesensiti''ers. On the other hand, other* 
cftloiiring matters ninth have veiy chfferci^l'(on^lUll- 
tions from tliat otk-^ilrainiie as. Itc e.xanl^ile, pierie at id, 
Indi'lm VVllow, Chrvsoidiiie, eti., are weak ilesensi- 
tiscrs . Auranlia (1 . looo) desensitises as aelivcK as 
s«franinc ftir the blue ra}'», but is m^iceably less auive 
towards other parts ot tlie speilrum. 

It follows from tlie above that there does not seem 
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to be a definite relation between the < onstitiition of 
the dye and its.^ desensitising; properties Tlie eon- 
, dilions are'tlius very similar to those v\hi<li hold in 
the case of sensitisers 

The j^'reat drawb.uk to the use oi Phenos.ifnimne is 
its pronounced slaininj; properties, it (an onlv be 
removed from the j;elatm film hv prolonged uasinn^ 
Kcmii; has reiently put on the m.iikel a (k^en^ltlser. 
Pin.ikrv jjtol, \\ Inch is (l.iimed to be as <i( ii \ e .is Pliiiio- 
safr:inine,^l)ut vvliih neither slams i^clatin. idluloid. 
nor the skm, allhoi*L'h it ;ji\e'. a decj) ;;ie(n solution. 

A satisfai tory explanation oi the des(^isitisitn; .u turn 
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of these sub.stant es is ,still wanting;. Luppo-Cramei 
(laim.s that the phenomenon is ('onnected with the 
formation of an oxidation product of the dye. Lumiert 
and Seveuet/ have shown, liowever. that it an iinex- 
posed plate is bathed in a soliftion (d Phenosafranine it 
teiovers Us orif^inal sensitivity .liter beinj; washed 
sullieienth luin; to remove the eulounn^ matter. It 
Is probable, .ueordin^^ to I.umierc and Sevevvetz, that 
am oMd.ition piodmt ol the dve would lie adsorbed 
In the silver bromide and not be removed b\ washing;, 
s(» that tlie recovery in sensituiiy would not be ex- 
plh.ible on Luppo-f'iamei’s theoiy. 


Obituary. 


PROI' (il 010 .1 s la MolM 

M ( 11 'X)R(i 1 ''S T.lsMOlMv. ]y(»!rssoi ot ilunnstiv 
■ at the I’olv te( him Si liool, I’aris, whose dratii 
at th(‘ a,ue ol ei^lity-one h.is ju^t !)(,( n .innonm ed. was 
boin at Tonnere 111 1841 He (iiteKd the I’olvtediim 
Sdiool in i8vS, and two u.us i.iiir betaine A/eve 
inghiinir a( the haole dis Ponts et-t liaiissds He 
eailv devoted himself to the stndv ol ( he mist 1 \, .md 
mvestij;ated the conipounds of sulplmraiid pho^pIlolus. 
(iiie of wliit h. the ses(|iiisiilphide ol phosphorus is now 
liirudv empioved in the mnitiii” loinposilion ol the 
luciler mat( h m pl.o e ol oidiii.irv plmsphonis 'I he 
substitution of this (ompoiind for phosphorus now 
compulsorv m most 1 ounliies where mati lus are nuide 
- has been attended with the most In iiellt i.d resu'lls tn 
the industry, tlu' “ jihos-jv ].iw ” i^l ilie niati h-woiker. 
or ue( rosis of tis- t.u lal I'ones. beiUL: pia'lieallv a 
thui^ ol the past 

lanioine also -.tudicd the retiproial ttanslui'inalion 
of the two hest-knoun allolropi.s oj phosphoiiis !>\ 
beatinv^iiiown weights ot pho>p|}«i tis in (losed tlasks at 
140 . tlie ttmperalnre ot boiliim sulpliui.loi v.iiviiic; 
lefiL^ths ol time, .md sepai.iliHL; (he piodm Is bv < arbon 
disulphide,lie was .dde Io determine ll*e inlhiem e ol tinie 
.ind pressiiie on tlie dnei lion and extent ol the ( haiiLie 
Me showed that the extent ol the tr.*msloimalion in 
deteimim d In the tension of lhe \apoui .is in 1 he < ase 
ol other phenomena ol volatih'.ilion and dis^niation 
f}} vacuo, the (onvetsion ol oidmaiv into red phos- 
phoius bexonus more and nioK tapid .l^ the tiinpera- 
tui(‘ Is raised Jh(‘ tapiditv ol the liansform.ition 
v.ines with the amount ol phosphoiiis used At am 
^iven monifti/ the lapu^lv dipends not onlv upon the 
(]uan(it\ of ordir^.trv pliosjiltorus temaininy. but .dso 
upon the^]uantity of led phosplionis aln.idv tmmed 
The plu nomenon is pre-emtiu nth (Hie ol \ f.pom It nsion 
and depends upon tlie (^i^iadif ol (he vessel m wliidi 
the Irait^forniation wimh is never (omplete-is 
cTfei ted Toese f.Kts .ire now well known and .ire 
unifofinly .k led upon m the jiliosphoius mdiistrv .. 

^ •Que*li(his oj ( henm al d\ naiim s had .dwavs a - erl.un 
measuie ol .itliaclion for I emome. .ind .dtliouL;h he fv.ts 
not .1 pay.i( ul.ifly piolilic i ontriinitor to (hemnil 
literature, miifli of his published ^vwirk is (otKenu'd 
witli tlieir investigation. One of the most im[)oAant 
ot these inquiries relates to the (onditions ot fhenmal 
equilibrium of hvdriodi( a(*i(l This substance was 
( huseii us suit.ible lor the studv of the i;ener.il f)h(“no- 
mena of chemical eijiiilibrium lor the reason th.it the 
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1 oiistituent elements are nionalonm : tliev (omb’ne.or 
dissonate. without dian^e ol volume (at the temper.i- 
liire ol the ex[x-riinent). .md the thermal effei ts ol < om- 
bmation are vuy slight 'The .iiin ol the investigation 
u.is to show that umler uiv en < oiidilions of lenijietature 
.ind piissiile, .1 mixture ol the two (oiistituent ;;nscs m 
_m\en propottioiis will att.im sooner or l.iter a definite 
slate ot (henmal e(|mlil)t iiim m wlmlt onlv a (ertam 
proportion ol the hvdnodii .aid |)ossibii‘ is at liially 
toiimd. vaivino with thi' tenipei.iliiie. pressuie, .md 
|)roportions o| the u.isis pustnl, but alwavs the same 
' lor the same 1 onditions 'I'lie < onditions studied weie 
he.il. j)Ussiue, inasN. the attion ol porous bodns. of 
o\ \ -1 n .md ol h,i;ht ’I'he imiin lesuUs Ii.i\ e lon^ since 
bien UK oipoi.ited into the ueiieiMl tlieon ol cheiimal 
(li.mue. ,ind (.ill lor no d( tailed ai < ount \t the time 
ol thill pnblK.ition thev (oiistiluted a notable .md 
novi I ( onli ibution to ( hi mii al dvn.mm s 

It h.is loim l)c‘cii known th.it mixed solutions of ferric 
(hl((ride .md ox.iIk .k id are dei oinposed bv li;iht with 
1 he i \ oliil ion ol (.irbnni( .u id (Mar( h.md. |odm). .md 
that the rate ol di ( omp(l^(l mn depi nds on the inleiistlv 
"I the h'jlit binmine studied this i h.m^e with a view 
ol detirminmi; ii(»w l.ir it m.iv be m.ide the basis ot ,111 
at liiioiiu 1 ra method Me loiiial that ioi a eiveii 
Jiittn-ilv. the iwolulioii ol u.is is at fiist unilorm, but 
ill,It when aboiil h.dl the total (|U.mlilv ol (.iiboii 
dioxidi h.is lx en evolved, the r.ile of dee omposHmti 
ciadii.dK dmnnishcs Tlie‘ ure.iler the volume ol the 
liquid llie loiij-'ci Is the time biloie dee onijjosition 
s|.a keiis When the two solutions are sej)aiatelv 
exposed to fiLiht !oi si\(r.d hours .md thin mixed', 
(lir omposiiion takes j)!.a e more r.ipidlv tli.in il the 
solutions h.al not been pte\«<ouslv nisol iied Dilution 
w ith w.itei me I (Mses I he (*li,mae. due |)rob.ibl\ lo h\ dro- 
*l}sisol lh(‘ Ifiia ( hlonde .\t ordinaiv tein|)er.iluies 
the mixed solutions are piae tie.illv un.d'leited in the 
d.irk On he.111114. 4.1s begins to be evolved at 50' 
.md ineicast ♦ i.qndK m .manmt as the tcmpeiature 
ii-es 'J’he 4ener.1l (oiiise il ihe ehan4e is, howevei, 
veT) similai to (he nilluence exeieise'd hv licjit and is 
.dleeteel app.irently bv the* s.mie londitions. 

I.emotne oeeasiokally wotked at sulijeils ol ()i4ani( 
chemistry, such as the n.Uurii.,of the paraffin livdro- 
eailions .ind tlic dissoiialion of haloid emmpoLind.s ul 
olelmes under the inlliienec of heat .md pressure, hut 
or4.mic e hemistry had cv ideiitly lew attrae turns for him, 
and his work in this spee ul field was very limited and 
calls for no special lomment. 
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JvCnioine. having served tlic Polyteohnie School, in 
various rapacities, from 1871. Vas elected profewir in 
1897. ife succeeded PYiedcl .i'* a memlH-r of the 
chemistr) section of the Ai'adetny of Sciemes in [809 
• • T* K. Thori'k 


Uo\f\un Tmi\ 

* 

Mk lIowAkiJ 1 m)X, of Palnioiilli. died on Xovemher 
15. m his eii'lrt)-sixth \<Mr. In the interx.iK of a 
biisv t.ommercial and toiiMiliir (arcei the him tti 
winch he heloft;zed were apjiointed \inenean ConMih 
by Geor^a' \\'ashin,uton -he <'(i!itrilnitcd \ei\ larj;(l\‘ 
to our knowledife ot tiie naliirat iust<'r\' ot iu^ name 
county, Cornwall, c^ix-iialK in theiloniiiin ol ^rir|i)ii\ 
The record ol Ins uotk ii to lie loun<l tn main pap(^^ 
pilhli'^ied h\ tile ko\al {;eolo”ii al So( iet\ ol Coinwall. 
ol which In- was president diirinu the \eais i.Si»^ ,iiid 
1804. the (teolonnal Soi iet\ ot London, the <il 

ixni] othei siientifh tn'iilulioiis and jonmaK 
We can onK I'cfer to a few of Iik nnne nnpoit.mt 
dis(‘o\^'iK's * 

.Mr Fox traced th^- dislnlnilion ol the Kadiolaiian 
(Coddeil 1 lilt) lie*ds ot the Lone? Culm S<‘i les ihioii^hoiit 
the nest ol I'ai.yland ; and. in ( ollahoial 1011 w itli the late 
Dr. Cr 1 I lindc. studied the I liarai l(‘i s ol lhe^e^orl^^ 
and ol then r,uliolan<i Me also dis(o\ei(d the r.idio- 
laii.ni cheils o| Mnllion l-.Iand. w hi< h lieioiu; to .1 
nnn h lower yeolo;^i(al h<tr!/on \nionn othei hi-"<iK 
foiiml h\ him is till- notable l*l('niciinii-. iiiniis. jiroh- 
ahl\ a!he<l to the pteiopods odunini; in the '■tipposed 
Lowei Dtcomaii io< ks t)| Ihdiiill^aii Step-', iioitli ol 
Nc'u<[uav. (he wmnyer s(a,!;<’s ol whiili aie ''Oiiie- 
liMKs [ireseiw'ed ill sin li .1 ua\' ,is ilo-,ely (o lesuiiMe 
;U•.^ploti1(•^ lie also piihlislied aicoimls ol othei 
Coinisli [ossils, rel\m- on the help ot spei mlists lor 
tifeir di leniiinalion and d< 1 iplion 

Ihil Ml I'ox's miens! w^s h\ no me.ins (oiilhud 
to (he lossihUious roi‘ks lie studied the luin.oiis 
and niel.imoiphn roi ks ot the Li/aid peinii-iil.i and 
made Inmsell lamitiar with e\ i r\ nook ,md loiinr 
ol (li.il t-orkhomid <oasl l)\ mapping a small 
portion ol the slopmy l.n e ol a dit'l on .1 si ,de minh 
lamer lli.m lli.it oi .in\ piihlislied map. lie pio\ed mji- 
ilusu'elx III. It the sc'rpentiiie .md Iminlili nti<--s. liisi 
h.id been iiilmialeK inleilotdcd . ,ind, b\ obsiiwa 
lions on aiiolln^' pmtion ol lh< « oast isi.ibhslud the 
fad iImI lert.ilii lotks, app.ntritl_\ beloiimn;: to the 
“ ('iranulitn Smes." were mtiiisne in the sniiomnliiie 
si'hists lie .dst» imule tl^e tmj!»)rt.ml diMo\er\ llT.U 
llie M.in of War io<ks, olf >,i/.i!d lle.td, .iie ni.imb 
tormed of <1 (ornmated i.enemis einass. -yiile ditlennl, 
lioiii .in\ roek o( t uri iim'<>11 the in.iml.nid 

In judrolouy .ind mine^aloev. as in p.il.eontolo^\. 
Mr Cox a\.uled Inmsell ol the lidp ol s^xiialisls and 
all those wlto were thus broiiylit iiUo petson.il lontad 
witli him were (apm.itcd«h\ his -eiii.dil) .ind stimu¬ 
lated 1)\ his entluistasiii. 


i8S(S, in ie(o|,mitioii ol lus sei\iees to sc u'nee as ih.iir- 
nian of the Pritish Commission to tlie CletltK.il 
Fxhibition at \’ienii.i m 188 ^ Of •late Ni.iis. l.oul 
Siidele) [)cMsis(vtill\ ad\oial(‘d in the Mouse ol Loids 
iiinl m the Press the nn le.ised use of our museums anil 
pidure-'i.illeiies loi (he ulin.iUon .ind reirealnm (m 
lh(' hiLihest sehse) ol tin- piihlii 111 loio. stunk b\ 
the x.ilue ol a demon .ti.iltJi eim.iec'd h\ the .'m lein e 
( oniniitU'e ,it the i.ip.ino thilisli l'!\tiibi(ion, he mued 
th.it smiil.tr ;uildede( tun Is should l^e atl.uhed to oin 
n.itioii.il museums The N.ilm.i! Ilistoix MiPseum w.is 
the liist to .id<^i! the su-eistion, .ind now. ih.iiiks to 
land .Sudelev's uhlinii'' dtoiis .ill the l,n:;ei piihlie 
museuins li.i\e one or moie ol thi'e populai .id)iinds 
Next he .n (i\ el\ pioinoti d t tie ^*iodiu t ion .iinl s.de ol 
pntiiie posiiaids b\ (loMimiietil miiscimis l.astK. 
I as shown li\ Ills artnli' in ihe \ iii,'/(Ciilh (\■ll//ln■ ior 
j ()i lober. he was prep.ii me to mr)\ e lot the appoinlmeiU 
1 ol a i\o\.il Commission to ronsid<'|- the bdiei working 
' o| the miisi‘iiins o| t his 1 < iinil i \ 


Mr IliRiiiiM \\i)oi)\iiii Miiii'R, wlio died on 

Diitmbei t W.IS one ot Ihe pioiii n s ol (Ic'c It ii liehliiiy 
III tills I0iil1tl\ 111 I.SSC) in w.is appointed to assist 
liomptoii .md (o III woikme out the s\slem of 
iledin lielil distnbulioii III tin West h'lid ol l.ondon 
will'll lhi\ had sin' esslull'. installed in Vienna By 
i.^n'i It w.is icideiit th.il si.unnis lentialh situated m 
popii^'iis dislints were imsiiii.d'le to meet a erownm 
dt m.ind .md Millet llni'eton d( sijin d .uni ( ai ried out 
tin power sl.iltoii .It Wood I.me whnh sup|ihes the' 
Keiisinelon .tiid Kni;ditsbiidve CompaiiN and the 
Noitiim Mill Co Me w.is engineer .md m.m.i^er ot 
the keii'liieton Co . tin st.ition luiieath tlie .\lbert 
Mai! Is ,m ( M i lleiit e^'aiiiple ol all a'-( iminl.itoi sl.ition^ 
Me sri\ed "il srcer.il 'ommillies oi (he lil(''rn.l(lon.il 
1- !ec 1 1 otei him .il t onimissniii .md 'his (Imioneli know¬ 
ledge ol elu (loli* linn siilijnls made' him .1 most 
list Ini iiH mln I ol the e lilt me I ommit*ei- ol (he Bi ilish 
h'liemeei me, .Stund.iids .\ss(n i.iinui 


; I'm ('Ih'iiiikci /( 7 //my "I N.i\enibei aniiutmees 
I lilt de.ith on Noxemlier ’00) I'lol .\uetist liorstm.mn, 
i at fin .lee ol (lelitv Piol 1 |o)sim.mn w.is tlie fust to 
' 'how the appln .ibilit\ ol tin l.iwsot tiiermodv naiiiies 
; In (liemnal pioblenis. hb lioh p.ipir oy This siibjeit 
lieille jiilbllslied in the Vd/dih in^iShn Mis other 
work was iit.iinh m this diieition. .md w.is*t nm einee! 
with piobh'itis ot dissoi i.ilnni, llie determination ol 
i N.ipoui densities ,md \fipoiif,pressUles spiiltn he.its, 
.md he.its ol lea^tmn Me w.is llureloie ij^e [iioiieer 
in .1 bi.ineli of j)h\ sii .d i hen 11 si 1 \ w Im h li.is sun e heeii 
de\«loijed paitn iil.ulv b\ \.m 1 Moll ,md Neiiist* l‘or 
some M'.irs liorstm.mn w.is prole-ssor eiiTerflus ^l^ 
tlumrelii .il ilieinistiw m the Cnnersiic ol Meidelbere 


LeiKii St jiM i-V. F.K.S, 

CuxKi.i-x Doirur kieirvRii ILsniuirn - Tk \i v 
fourth Baron .Siidele\. wliose death on Deiemhei 0. 
in Ills eiehW-third \’eat. \Mll! be rojirettce! in many 
eireles. was elcutcd a fellow of the Rnval .Soeiet) in 
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\Vk le.irn from Siiaitf with min h roetel ot the 
(jeatii, on No\einl»er I. oL Ml P W illson. erne ntus 
prolessor ol astionomv at ll.iit.ird rni\ersit\, at the 
aee of si-xtv-nine veetrs 
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Current Topics and Events. 


now been earned on for some 
lime at llie Tiafford 1 ‘ark works of the Metropohtan- 
Vickcrs Hlc( tiical Co , I.td , on behalf of the British 
Broadcastinj( Company, and on December is, repie- 
sentatu'cs of the Press were uuitetl to inspect tlie 
cijuipinent of the station and to listen to a shoit, 
typical broadcastiuji programme Tlie present ar¬ 
rangements arc ol a somewhat tempoiary nature, 
ma<lc with thi* vi*w «)f gmning expt'rience, and it 
is expected in course of tinn* to imp^o\e both the 
tcchnKjue of transmission and reception, an<l the 
quality of the progranyncs fn a shoit ad<ln‘ss, Mr 
A P .M Iduming ex*])ressed his view that wireless 
telephony has an important futiin' as an educational 
an<l social featuie of dailv life, and Iu‘ hoped that the 
public wouhl not take the present transmissions as 
the best the Broadcasting Company exjiei ted to be 
able to give them Bese.inh is being (arned on 
actively to improve th<‘ faithfiihu'ss of reprodiu turn 
of music and speech It has Iieen fouinl necessary 
to select cartdully the kind of voice which is best 
suited to the vagaries of the microplione, and it was 
foreshadow'ed that a spcaial wireless studio tcdinunie 
will have to be developed, for which special training 
of the performers will be required There is no doubt 
that the transmission of some items lea\es much to 
be desired, but if a microphone oi a suljslitiite for it 
could be developed, having no preiudice for any 
particular sound, a considerable inijmivement would 
bo etfccted T'-’o simplest sounds, such .is in solo 
pieces, give t.h(“ iiest results, and it would seem that 
when a number of voices or mstrunu'nts ai'o opei.itmg 
simnltanoously, the mictophone is not ahlr to died 
ficithfullj'^ with the vanous’souiuV 

'Tmk annual exhibition of scientific apparatus mgaii- 
isecl by the Physnal Society ol I.ondoii .ind the 
Optical Society will be hehJ on ‘'Wednesd.iy ami 
Thursday. Januaiy 3 and .j, from 5 to (> cm and 
from 7 to 10 I* M , at the Imperial ('ollego of Sckukc, 
South Kensington Mr W (ramble will lecture on 
“ Reproduction of Colour by Photogia])ln( Prot csscs ” 
at 4 r on januais ^ .md at <S i> m on Jannarv 4 . 

Prof 1 ' (1 Coker will lecture on “ Kcxeiit Pliolo- 
Kiaslu, R(“s(*Hn lies on Ivngmeenng Problems " at 
h PM on Jamiai\ 3 and at ) pm on J.inuaiv f All 
the lectures wnll be illus^r.ite^l bv expeiimeiils More 
than fifty firms au-* e.xiubiliug apparatus and a number 
of experimental <lemonstialious have been aiianged 
Invit.dioiis to attend the^cxlnjiition h.ne Ixs'ii given 
to the Institulion of Phrtncal Jcnginei'is. tin- In¬ 
stitution *of Mechannal Kngmeois^ the CliemKal 
Society, the Idiradav Society, the Wireless So'.iefv ot 
Pondou, ^nd the Ronlgen So< leiv Members erf these 
«,(Kieties should apply to the sei retarv of the society 
to which*the) i)«long for admission tickets Otheis 
interested ^hogld apply direct to h’ E Smith, 
lion sccietarv ol the Physical Society, Admiralty 
Research Laboratory. IVddmgton, Middlesex 

A jouKNicv, of *more lliati seven thousand milec 
from Peking to India was completed early in DcccmhiT 
whei\ General Sir (ieurge Pereira arrived at Calcutta. 
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The Times gives some details of his route. Leaving 
Peking nearly two years ago, Sir (i. Pereira went 
by rail to Taiyifen. From the<»*e he made for Hoyang, 
crossing the Hoang-ho, and reached Sianfu, the 
ancient Chinese capital in the WTi valley The 
roiitc was thence across the Tsinhng mountains 
to Chengtn, in the Szechwan basin, and up the valley 
of the Mm into the Kansu province. Passing 
through Smingfu and Tcnkar, Sir (». Pereira entered 
Tibed on a little known route. The track lay at 
an altitude of abtmt 12,000 ft through an arid 
country in w’hich .supplies were scanty and the 
weather (onditions somewhat trying The Yangtse 
was ciosscd at (hergundo and eventually Lhasa was 
reached in (October. I'rom Lhasa to Darjeeling a 
fairly well known route was followed One of the 
most interesting facts mentioned in the Times 
artich' relates to the so called Amnemachin range 
m the bend of th** Hoang iiver 111 north-eastern 
Tibet 'Tins is a solitary snow-capped mountain 
and not a range Its height has'not been measured, 
but Sir G Pereira suggests that it may prove to 
he the highest mountain ill the world. About half 
the entire jimrney was done on foot, and even in 
the most brigand - infested regions the travellers 
weri' uevei attacked 

Tm. .Munro lectures in anthropology and pie- 
histonc arcluToIogy for i()>2 in the University of 
Jidnilungii have been dt'liven'd in November and 
J.)ecember bv' Piof R A S Maeahster, of University 
College, Dublin, on tlie sub|ect of " Rock Carvings 
,iiiil insenbed Symbols of the Neohthu and Bronze 
Ages ” Stalling witli certain Sjianish stones present¬ 
ing hiKMi' devices that lould be proved to be di'gener- 
.it(“ (t)pies ot the liuiuuu ligiire and other concrete 
objeils, Prof Macalislei developed the thesis that an 
e.\j)lauatioii of this Kind would acionnt for the emg- 
luatu.d device'', such as concentric rings, found so 
often 111 (ireat Ihilam and Iieland on c'xjiosed rock 
faces, standing stoiu's, and slabs built into dolmens 
and chambered (aims iiritisli monnnu'nts were 
brought into rel.ition witli similar objects in wide: 
.iR haolugical aieas, by the extemjed use of the 
< ompaiMtiv e •■nelhod, imu h light has fjoen throwui on 
s\ inbols ,ind devices the ine<nniigsof w'liicli liave been 
tli(‘ sul)j<.(t of mi'cli v.igue^ (oiijcs tnre The lemalo 
figiiie < ai \ c<l 111 some J-u lull iieolithn lomb chambers 
as a goddessj of death, .md n'prcsenlations of luT, 
which might degeneiate till only two eyes or even a 
smgic' oii(‘ remaiiRsi, can,be lecognised on stones 
foniuiig ])aii ot fuiicieal sliuctiiies la onr own islands. 

li striictuics. as lush Icilk-lore bears witness, were 
visited for superstitious puiposes by the living, and 
the caij) marks common on the stones forming them 
were intended for ecal 01 simuiatccl libations olfcicd 
to the spirits of the place SucJi cup marks on 
exposed rock faces in the open might be explamcd 
on the hypothesis tiuit religious sanctuaries of 
perishable materials had once existed in theur vicinity. 
'I'hc same system of inUrpretation was applied to 
other marks and devices of a similar ! md 
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Ihe apphciUion of migoiTii' prnicij)k‘S to the im¬ 
provement of the luiniiia j.kc is iliMUSscii bv' J)r 
J t-r Adarm in tin addiess before ttie Intel national 
Ku{,'enios Congress iii «\eu ftublislied m the 

Lug(}iic<; Jievtcw for October i(|j2 Dtf ^Vdaiiu 
points out that eugenn. ineaMiies hitherto suggested 
yr adoptcfl liave been clnel!v negative m ihaKulei, 
aiming at jirev'enting a progressue iiu tease m ihi' 
number of defN liv cs m ilie popiil.ition Headvotates 
dll important mcasiii<‘ df piattual positive eiigtanc 
value, \\ Incli the haigetiK s I'.dtu ation So< iei \ u ould do 
vv<‘ll to consulei senoiislv Dr Adami's suggiMioii 
aiisesout of Ins expenein eds<i inembei ot tlies< lentifu 
committee of the ^\d\isnrv t'ouiu,il o( ihe Mmisiiv 
of National Seivue dmiiig the wai —a coiiiniitlee 
\\hi(*li anal>sed tin* jilusieal si.iti- ,,| inanhoiKl 
of Hiifam (luring tlie last veai ol t!ie \\,tr, e\<iinin!ng 
the records of neaily two and .1 liall million men 
Jhat a* lugli peixenlage m in.tny mdnsliial .ne.is 
were Jound to be plivsKcdIv yiilit is well known 
I he <‘mmenl .seivues of •\nieiitan jis\Oiologists m 
applying mlelhgeiu^* tests sik i es-.liillv to Xiiieman 
red'iiils arc now also w iih-b- ieiognise<[ Di. \d,inn's 
suggestion IS liased upon these two lesults It is. 
Ih<i1 eiigenists organise i.eiilres lluoiigliout tlie 
couiitiy whme \onng jieisons of eighteen Kiuld Ixj j 
given voliintaiy tests ot plusnal fitness and intelh- ' 
geiRX', the lists of those who attain slandaid \ Ix'ing 
piiliiished In this wa\ .1 tine ai istoi r<ii \ ot mental 
and pli\sical hlncss would ai tsi* w hu li would be ol 
tlic utmost value to the n.ition 

Tx the seiond of Ins Cliadwnk juiblu lectun/s on 
"Kelalive Values m I'liohe Ileallli,” deluded on 
DeiemlxT 14, Sir Aithiir Newsliolmi' lefeirecl t(j the 
relative weight ol iiioitaliiv ol ditteri nt diseases 
m lelalioii to their degri?e of prevenfibility lb' 
.stall'd that tubeii ulosi-, vaused fen deaths foi eveiy 
thiee due to the .u ilte llollliatile diseases 'J'lilx'i- 
('liIoMs is a loo little lecogiHsed e.illse of death in 
childhood, and its prevention is an es>eiilial pan 
of child wi'Kaic work, the found,'tioii ol .dl publu 
health work '1 tie amoiinl s4)eiU on piiblu Inailh 
in large Ivnglish and ,\men<'an towns a\eiae'‘s .ibout 
3s />( r i((['itn per annum, 01 111 l''nglaiiil, horn 1 In 
<S per cent or tlu' total latos eollei ted (hi tiif’ita 
Sn Aitliur Nowsliolim* is ol opinion tlial (he greatest 
and (luiekest letiirn 111 heallli j^>r moiu \ e\peiide4 - 
outside th(' oniin.ii v sainfaliyii ot ,1 i it \ -is ni tes|-ie( 1 
of work on niateinitv and ilnld wcif.ire. and tui the 
prevention .uid treatment of lubdi ulosi^and vi-nercaf 
diseases 

• 

A (oXT't'iKLM I* on Indiislii.d l•|lel^wI^ be held 
niwl sjuiiig m r.iiis uiTdei the patumage ol \( i.e 
'Iroeipier, Minister of Pilblu Woiks, and with tin' 
support ol the ')(?(i<'-te d’k'neom.igeiiieiil poui' i'lii' 
<lustne N.itionale. 'Ihe piopos^l agend.i im hide 
diSdissions on Die <is*iv of various fuels, uiles foi 
testing boilets, piodiners, and lurnaic'-,, st.indiiril 
methods ol making ine.isun'meiits rt'ipiiu'd in (oii- 
trolhng the use ol fuel, ionsinictioii ol tuni.ui's, uv,e 
of piilveiised liu'l and iM low-guide iiiels Any 
comimmieationS coneeriiing Ihc eonferem c slum Id 
be addressed ,to the President do la ('oniimssion 1 
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d’l-tilisation dll Coiiibiisiible, Miiiisl6ri‘ des I'l.iv.uix 
f*ublies, J |0 [lonlov.ud Samt-tHriiuftn. Paws. Notnes 
and repoi ts i oncei ning Die i onleieiiee will be piiblislie'i * 
m Chdlnii ct ImluAi u 

AtcoKiiiNf, to .1 sialemeiit m tiu' l/< A‘ia e/ag/c a/ 
fill Nov< mbei, dail\ wc'alhei di,irts of Die 
Nortliein Hemispluie aie now Icniig ])icp.iicd b\ 
Die Mt'(e(.>iologu.il Ollue eat h da*v Ihe (li.iits aie 
esliibittil 111 .1 gioiiiiil liooi wuidow iR Du' All 
Mmisliy, Kmgsw.i\, and sho*\ ff.uometiK pressuie 
.ind wMirl 1(11 an .ik.i io\(img r(]iiglilv tin' lempeiale 
/one bom the P.uilu lo.isi ot \ii'cii(.i in the w(‘sl 
lo the wesiern boideis of \s»i m Die e.ist In an 
' adjoining position, at llu \ii Alinistiv, .i l.ng(‘ bl.iek- 
boaid m.ip ol we.itliei (Ollclitlons m lloltllWest 
h.mope is shown ^’1 he-vc majis giving the esislmg 
weather (imdilioiis ovti S|(i h .1 large .tiea of Die 
('.iilirs suitaie will doiiblk^s aid 111 the mipiove- 
meilt (.! we.iDu'r loie. .isliiig 

Xo 2\ ol llu' Ivepniil ,iiid ( lu ular Seiles of the 
Nation,d KesiMo h toiimil, W.ishinglon, whiiti h.is 
b«(.ii leieived, is a p.iiiiplil<‘l b\ C | West ainl II 
(hlnian dealmg w iDi " ()i g,i iioMiagnesiimi ( oinpounds 
in SsiiDieti' ( liemishv " H .oniains a bibhogr.ipliV 
ol 1 p''ls papels, a-> well ,is an esiuillslue indi'X 
Monogra|)hs of tIlls t \ pe an v ( 1 v iisctul to iiu esliga- 
tois, and Ihe N.iDonal Desi ,in h ( ouiu d m .\merie.i 
IS dftmg Valuable woik in an.ingmg for their publu.i- 
tion I lie Kesi’an h Inloim.ition Seivu'e of tlu' 
('oiiiu il K jirep.iied to supply mioim.ition ,ibout 
scientit'u nu'Diods and lesulls, .itui their applu-itioiis 
m I'nginec'iing, mdnsliv, .uul education No (liaigc 
is m.ide lor lephes to iiupiii u s w hu II do not necessit.ite 
a .sjieu.tl s(,'ar(li toi/mloim.ihon (Dieie are exionsiv; 

, lik's .ilre.tdv' .isscmble'I) . those reiptesls lor d.ila 
■ whu. h would ne( ('ssit.ile Du' esiiendiLiin' of a con- 
I sidi'iable time ftii aiA'imiiil.ituui an* .u knowledged, 
with an c'siim.ito ol the cost 'Hie S(‘iviie li.is .1 
stall ot spi.Li.ifisN, .iiul Is III loin 11 with cuirent SLleil- 
lilu Will Iv ol ,dl kinds It is t lear Di.il sikIi an oigaii- 
ualioii must be of verv gie.it servue to m\ esligatoi's 
in Ihe ('lull'd States, .ind (he S< lentilu and liidustrud 
] Ib'si'.mh Dep.itinienl in tins ( oiintrv niiglif consider 
j till' loiin.ilioii ol a sinul.irorg.inis.ition m this country. 

I lin Mann Juvenile Lectures of the l^jjv,al Society 
j ot Arts will!)('delivered (411 \\ (xlnesdavs ,♦] anu.ary 3 and 
to, !)y Mr ( L Darling, u tio w ill ^ilve as Ins subject 
' Ihe Spei^iuni, Us (oloui--, lanes, .imt Invisible 
P.iiis, .iml some ol^ils Jnduslii.il Applications” 
Admission u bv tu ket onlv • 

• 

I'm i)oiset b'leld (. liib is otieiiiig Die Cecil medal 
an*^ pii/t' ol \t)l ioi Du lust [i.ij'cr on “ Hecent 
Adv .iiices in Clu mist ry ,is .ijtplu'd to \gnc iifluft', ui^h 
spe(.i,il Icfeleiue to Dof-et ( oiulll lolls '' 'J lie (oiil- 
petitum is open (o peisoiis .iged befvcc'<‘n,i 7 aiul 33, 
eill^ei boiii in iTi^set, Rr ic'sidi iit m fliat <omUy lor 
oii(‘ vc'.n I'ctweeii ^i.lv lo.’i .md ni?j l•nl(he^ 
p.irlu'ul.iis m.u I'c' obt.imed fioi^i Mr II Pouncy, 
Wildland I >ank Ch.imbi Douhesii'i 

Dr K. .V I Icu'si or N, of the ! auv c'lsify of (da%'ciw, 
ii.is III the piess, lor puldu Messm Longmans 
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and (.0., “ and Colour,” a book intended for 

the gcnora^ piihln-, and dealing m a iv^pular way 
• witii the discoverv of the spin Iruni, the nature of 
hght. the ICinstein delloction of light, the qii.intuin, 
jn\i''ih]e ravs, spc*ctros(.opy and the constitution of 
the at(Mii, the piiniary colouis. coloflr hiindness, 
colour photogiaphy. artilinal liliiininalioii, piioto- 
(licnii'.trv, photothciapy, .ind the]isy( liol<ig\' of coloiii 
Another hofjk in lye same piiblisliers’ ann<»iiiu enient 
list IS ■'(;fts Alanufac hire/' l)v I >1 W 11 Daiidson, 
in which tile snhjet.ts of ga^ eirgiiux^iiiig and g.is 
supply are fully d<‘al( with from tlie cheniKal staml- 
point 1 he IxHjk aims at meelmg the dem<md of tlu' 
gas engineer for a m«re intimate aecpuuntance uihi 
the cliemisliy .ind ph\si(al (hemistiy of g.o-es th.in 
Ik* may alre.id\ possess, ami is mfeiuh'd as a text¬ 
book foi the young stiulent of g<i,s i-ngineeimg 

t HK first part of AU-sms \\ Iieldoii and \Vesle\'s 
lilustialed <alcdogiu‘ of recent puii liases of rare 
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books now offered for sale, which is issued this month, 
IS remarkable for the number of rare and interesting 
books on herbal and garden literature which it con¬ 
tains There Arc aiso uoohs on early medicine, 
biros, shells, and otlier siibiects, which arc, in many 
cases, fully liliistiated The transcription of the 
titles lias bc<*n very carefully done and the bibho- 
graphic det.iils will be of value to lovers ol books. 
The* (uliection (ont.nns a first edition of Peregrmus 
'■ !)<* Magneto ” publisJu'd 111 153S ami also the first 
ICnghsh edition of Ilaivoy s account of lus iliscovcry 
of the ciu Illation of the blood, with the title ” Ana- 
lomnal ex«*uiscs tonceining llie motion of the heart 
and bliMui ” In addition, tlie collection (ontains 
fust editions ot Jenner’s accounts ol his discovery 
ot \'accmation, m n-gaid to which it is said that he 
was ,id\'is{“d not to publish tlu'in in the Philosophical 
Tr.ins.ictions lest llicy slioiilil injiin* his reputation 
as author of a j>aper, aheady jniblished»ther<‘in, 
on the < IK koo 


Our Astronomical Column. 


* Kri.AiivirY AND Si'\(i.- ’Mie ]\[sh 
licmyd of November 11 tonl.'iiiis an uilule 011 the 
subject by Kt‘\ 11 \' (iill, S j It is intended for 
general readers, and o[>ens with an e\planati<)n of 
the reasons for the inlrodiK-tioii ot time as .1 hfiiith 
dimension from this the author goes on to<onsi<ler 
the natnie of sp.u e, and eommeiils* <fti tlu* dilliciilt \' ot 
<'omei\ing that a im-i-e \.umim (.in be iiiodilied ])\' 
adj.i'ent matter, <iiid als(j how niattei umid exiu 1 
Its inllueme o\er iciuolc matter .u ros', .i \a<uum 
without invoKiiig ".utioii at a ilistama'” wtiieh 
i^instein^ leji-cN lie tlieii (|nol\‘''' I•.mstell1’s ” Side- 
hglils on Relali\It.111 l•algllsll translation ol (wo 
lectuies ili'lueled *111 duo and DUI MaiA ol 
Ivmstem’s lolloweis m l-aigland liaje bi-i'ii im.liiied 
to -d)an(lon lh<* oiu ('ption Af tin* .ether, but he 
himself states ” <K(.ordmg to the m'liei.d tlicou 
of relatis it v, ''pa< e is i-ndow n 1 w ith pli^ su al ipialil n's , 
ni this sense, Iheia'foie, llitie exists .111 (lliei 
sp.ue without ellu'F imthmk.ilile there 

would l)e no propagation ol light P>iit it may 

not be tiniuglit «ti <is . i.onsDting of ji.ii Is w Inch ma\- 
be hacked tliroiigh time'’ It is iisi liil to dncct 
<itteiition to tills cleat stalemeiit ol Pinstein's \iew, 
ami It would helj) niatteis if lliose who lejei! th<* 
aither < onct-pjion werc-^to mduatc liow tlicy sm- 
mouiit the dimciillies lliat ait’ poinled out 
• 

liii Mass and J'uoplu Moiion of (o*l']Rir »vni — 
■fins intcreslmg triple -^steii u.is discocered bv 
Sir\V Jleischel m 178 ^ is of magnitude 4 3, l>()-4. 
(' 10-8 'She distane** Alf is 83" ami Jh' is T" All 
three Jja\ v the great jmoper motion of 4" |)er ammm 
in po»ilion-angle 213". Piof C. Abetti maK<f. a 
st^idy •(•the system in aoI jo of the J’rou’cdmgs 
8f the Acach'inia dei Tancei. lie adopts the parallfix 
o'-iio, wdiich mmkes the absolute magnitudes 6 2j 
III, f 2 5 • U|jng Doojittie'f^ demerits, winch gise 
a perifid 180 years to Ji(/ the massrs m teims of <he 
Sun arc found to be -0-20, C^o-r?. C is the least 
massive star y<*1^ measured , this position was 
previously held by the coitipaniou of Kruger Oo; 
mass 0*19. B is a very anomalous star, since it 
appears to be of spectral type A in sj^ite of its small 
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liinnnosil\ , iccont jdiotographs at the Jai k Ob- 
seiwatoiv indu.ite that (' is ol type j\l(/. with the H/j 
liiK' bright 

flic \elocit\' <d the system .it right .ingles to the 
liiK' «>f sight IS 88 km /sec 

It IS ot inleiesi to coinp.ire this system wntli <t 
Corona', .dso in\eshg.iled by Prof Abelh The 
combined mass is lure 3 37 turn's that of the Sun 
'11 k* (‘\idenc(‘ as to lelatui* masses is contradictory, 
he pio\ isionally .i-.signs eqn.i] masses, and deduces 
lea- the densities 031 and o m terms of the Suu. 
'I lie spec li .tl I \ pes of bot ll ai e l'<i 

t Msl K 1 lil'I ION OF bl \Rs OF s\.M 1 - SkF.C, I R\ 1 . Cl ASS. 
--Tiu' study of thi' distrilmtion ol staib ol similar 
sped!.I Is \cn iinj^oit.Mit, (sf)ecially if it le.ids to 
some definite* law D’g.nding Ihc’ii grcnqnng with 
ng.iol to tlu- Cdaw' 'J lu* spes lal case of (he IT 
sl.iis dis<_iissed in <i iccent circular (No 2 ^)) 
ol the Ihm.iid Coilegi* (.>b>ei \ ator\', by I )r H. 
Sliaplc*v .and Miss A ) ( aiuion It w.is tliouglil at 
fust tlial vc’rv lew IMvpe -tais. f.iinlei Ilian the 
sevc'ulli inagintiich'. exislc'd, ami Ih-if these formed 
<|iii(e a kn al#systc‘in '1 li<* antlioi's (nid Ihat.wliilc 
the foimc'r does not now hold good, ihe blight B 
si.As do iiulKatc* the* ^x'islc*m e of a local star cloud 
"llie results of the* disc^isslon arc pi itte’d m four 
figure’s showing the g.dactic distribution of the stars, 
the figiiies 1*1 ing cemhned to stars lirightc’i than 
3 2b magnitude, stars ])C‘t\vcc‘n in.igintudc's 3-2<) <uid 
'j 23, between magnitudc*s and 7*23. and tinaily 
betwc*(‘n m.igiiitmles 7*25 and 823 The rc'sult of 
Ihe nuc'stigatVui cleailv sho’j’s ttiat the famtc’r the* 
1! stars aic (lie; more they; aic situated along the 
galactic ecpiator f>inte a considerable; nuinlier of 
stars aic used foi each figure, namely 341), 367, 5b4, 
and 7[<) 10^11111^ median galactic latitudes for 

eacli thiity degrees of longitiyh’ the highest values 
III each figure are - (3''*.3, --i5"*o, -ii''*5, and 

• 3 '.5 More than 90 pei cent, of the fainter B 
stars arc within ten degrees of the galactic ecpiator. 
A table' is given showing all known B stars to the 
apparent magnitude 8*25 'fthich are in higher galactic 
latitude than 50°. * 
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Research Items. 


Mammals and I^irds from Haitian ('avf,s — 
A small collection of b6nes of mammals and birds 
were obtained m 102# by Mr J. S* Brown and Mr. 
W S. Burbank duniig geological studies •under t he 
US. Geological Sur\ey lor the K<-pul)lic ol Haiti, 
from two ca\’es silu.ited between 3 and laloiiu'tres 
^ E. of St. Miehel anil ()oo metres aixne ^e.^-leveI 
These bones liave now been ileMiilied lespei tivelv 
by Mr. G S Miller, jimr. ami Mr A Wetniore 
(Smithsonian Misccll Coll vn| jx\iv N'o'. 3 and ;) 
Itodents were the mine plentiful among tlie lnal^mai^, 
the most ahmidant being 1 ^ohilmtlun j>ot[<<niinsi^, 
Allen, which also otiurs in l\nto Kuo and Hie 
Virgin Islands 'I'wo new genera ai<‘ e^tablislu'd . 
Alpluetrcii!;, with*,) )ni>fitiitu(s, n sp , as genotype, 
which IS allied to Blagiodonti.i and Kololiinlon ; and 
Ithydontia, genotype I hviy, n sp , allied to Isolo- 
bodon }irnto)iiy!> /’oi'iitiu, Millei, was aUit pii'scait 
as well as a ground slotli. doubtlullv reftned to tlie 
genus ^legalocims, and a lew uimlenltlied m.innn.ds. 
wdiile man was represented by tlie liead ol a Jenmr 
and an implement made ol* clietl I'arly m.m, 
however, though known to have used these lodenis 
as food, does, not'appear m tins ease to lia\e lu-en 
responsible Jor the preseuee of their lemams m ihe 
caves. Their importation would seem to be due 
to a huge e.vtineL bam owl, winch Mr Wetmore 
names 'lylo oslologa, n sp Possibly the Chaiurl^ilia 
pas'^eynui, Cyotophn^n ani. and J'olinncinis i^ahhii, -dsn 
jiresent 111 tlio caves, were inithei vie tuns of tiu' owl 

An Indian Pond-Snail — Hr N Annandali' ami 
Maj. B B. Si'vmour Sewi'll iia\(' jniblislu-d (Kee 
liid Mns xxn pp 2i5-2<i2) .1 iflemon on the bamled 
pond - snail of India (i'nnpara I'lie 

latter atithor contnliules an .ucount ol the anatomy 
and bionomics; Dr \nnamlale deals with the 
.systeiiiatu ieatures and with Ihe histolog\ ol the 
edge of tlio mantle and 1 he external oinamenlatiou 
*of the sliell Spiial lows ol hoi'iiy cli.el.i' and line 
.spiral ridges on the [x-iujstiai nin are piestiif, and, 
indeed, best developed m the liillv fniiiied einl>i\o. 
and disappeai, as a inle, in the fnll-gtoun slu'II 
fn those .shells <trnamenied with I>am[s ot dark 
pigment, the latter are {H‘i lostrai .d in oriL;m aiul, 
with the test stnlpture, loirespond ni posnuui with 
the rows of chaia* aiul tiu' sjuial lulgis llie lo'e 
edge of the mantle be.ns at least ilnec digilifonn 
piocesses,—other sei'ondar\- ones iii.u' be [)reseiit,— 
and the piocesses loiiespoiid m position with and 
ate concemed in niouMiiig the peimsiiacal smlptnie. 
the colour palti'in and the seiilplnie nt ttie test 
In the s)stcmatK’ account ele\en rai l* ot the sj'ci les 
arc recognised The ]iarasites and im ola- met u it^i .ne 
recorded niif^includi* spysx luetes and i ili.itesin the ali¬ 
mentary catird, raieiy spentxysts and developing < er- 
cana', lint fiequenlly cm ysted <eu.ni.eol two spcai^'s 

MjvVdow' (Jrassi.s—J ii an ailu le on tlu' eoiiipaia- 
tive moipliologv .itul <^o\etoi)im-nt of I’ou pxit n^u, 
Phlrum pndcn-^ and Sr/ayni italica, in the jal'antAi 
jouynaJ <>[ Hotai/v, \i)l 1 No ])f) 5P-Ss (1022), 
Makoto Nisiumiira lias^devoti-'l speiiai .ittmiliciu to 
the phenomena attending the germination of these 
grasses in coini*iiison with .B’uw/u <f/ha In I’oa 
prainisis the peicentagc ol gci^nnatioii u.is lowest, 
50 per cent , and pioce.ss extended over tlie 

longe.st time, while 111 Setann <>5 pei cent ol the 
seecis were viable, and started into growth •v ery 
rapidly Alxsoibing h.iirs were devclopi'd on the 
coieorluza at an early stage, ami continiicii fum tiomiig 
until long after the oloiiRalion of the roots, sumlar 
hains were aiso produced from the epihlasL The 
various stages of development during the first two 
seasons of growth have b^m followed out. being 
characteristic in each case. Setana shot's the greyest 
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deplli and Sjiread <it loots, but the dtluu spei les 
e.xliibil mole lu.iiiihing <•! .1 l.iiger iiunilxu of *-vtt.i 
nodal roots, ilius at laniing the same end Iwu li laid 
di'tived Irmn Ihe stiml is usu.illv assotuited with tvvo 
Clown root-f. III wimli case Hu- liml devi-lopiiu'iil is 
norimil,IniL wlien oiih' oiu' < lown loot m po'seiit llie 
bud l.uls to glow mil In ,ill three spcn-s llie ui- 
llolesceiice is a spike, .ind t he .eiiiln v < is aie "I Ihe 
iisti.il (\ p(‘ 111 /\>(i juair n-Is, liii’*e\ <'i, poiyeinbi \ oii\ 

Is (iei|uent, .iml .ins( ^ iii \,yic>ns w.ivs,*the v.uioiis 
tvpes ol abnoi nftilil \ appaientu' b< iiig due to Ihe 
sliiig (i| .III in.se< I .\ us< iiil bibliogi.ipliv .iiid .i series 
ol ele.ir [il.iles .idd to the v.il.ie ol this < onininim .ilion 

Bk.v/ii IVN Ml i I’OKoi (x.it.vi. Si in u 1 — \ e.ii Iv 

volumes ot imhi'orologu .d observ.ilioiis at Km de 
faiKiioand .il nnmeioiis stations in 15 r.i/il loi tli'* 
ihu'(“ v-ais DM 2, i‘M h imp mider llu‘ snper- 
mli'iidenie ol Sehi^i S.unpaio Feii.i/, ii.ive letently 
beeiii-eeeiv ed P.uli \ oln ini‘< oiit.uils ,1 boiil loo[).ig('s 
ol t.iliniai niattei Ihe oliseiv.itmns .M Km <lc 
l.ineiio are similai in del.nl to tlm-.e in.id<‘ at 
I'aiiopeait observ .itoiK's. lioiiily v.iliK's being piib- 
lislied ol |•.llnlaII ami sunshine, ami de(.ule<| nmntlilv 
lesnils of gener.d iiu'li'<>io|ogu .d plu-noiuen.i In 
many lases llu.' results .id' conip.iied with tli<‘ iiumii 
results i<n more th.in Ihntv ve.iis 'I he oliserv.itions 
lor the provinces ao' on .1 iiinlonn stale .nul the 
imnUhlv .iml v<.nl\ usidts e.m lie (ombiiied'or 
comp.ired with otheis in ilillereiit parts ol ihe world 
Wiml fietpiem y is regiilaily rei ordi d .nul al.so tlie 
me.iii \ effx it\ , so th.il know ledge ol .sni f.iee w iiids is 
ie.*lily av.nlablo loi .iiuiatt. the d‘suUs aie m 
evi'iw way a valiial>l<-athlition to the workl's meleoi- 
ology Ibu.'ii •(•Jiinte Colli.nils t.diles .nul maps 
showing tiu- r.unl.dl lor Ihe lust six months and 
secoiul six nuuittis ol tli<- vi-ar. .nul lor llu' vear .is a 
whol<‘, at si.limns loveimg Bi.i/il, tlu- v.irions /.ills 
being shown in tlu in.ips bv (I<-g!e<'s ol sli.ulliig 
(reiieiallv tlie lutf halves ol the \-e,n li.'ivc v^-ry 
dillereiit i.iinl.ill •. *111 nu li of liu' thi'ce \ eaA. (he total 
lainlall ieat |je<l iiS im lies .M *)ne or mor<' slatmns, 
III DM I 1 luTt' w( If lour sta I loiis w ill) .1 1.nil!.ill <‘XC<‘e<l- 
ing 1 dS in , the in ixifnuin being 35 o'> mm . 01 r |2 in , 
<iL Kell).Me de Males, Am.i/on.ts , * this place had tlu' 
he.iviest r.nfllall in two of the tliu-e ye.irs The 
(ol.il .imui.d Minf.ill at Kio de [aneiio langetl lr(.nn 
to mclu's in the three wars 

111 M ('oNDl't livillls Ol' .Mi I \I,s l.'NDF.U BUl.ss- 
C'Ki -N'olume 15 of t'oninbulions tiom lU' felh'rson 
and the ( rult 1 .djoialoiics <it Ilaiv.iid I'niveisity is 
dedic.Med to I’lot Iv II Hall, vvim foi more than 
tolly vt'ai's li.is ))e<-ii .1 niemlx I of the 11 .maul 
I.Kiillv Ihe volunu- is a*iepnnl [Xipers by 

the si.itt .uu! sindeftls wimh have. .ippearisl m 
siientilu ami technu.il journal^ ami * pio( eedmgs 
ot sotieti-^s during d»2i .md j*>22 I'-iglit of these 
p.ipcis are'by I’rol^ 1 )mi^U' and his pupils and deal 
with V. moils jnopi'iTu s of*N-r.tvs Si.x aie by I’rof. 
Biidgmau, an*I on.' of lluse ikals witli Ijjgli-pressure 
i-xpi'i inu'iits 'I he lie.il t omliu 1 iv ilu's ol eh'ven 
n#,-lals h.ive been iiuMsiiD'd iij) to ])ressur<‘s i«f about 
12,000 atmospheres bv the bar ot bv t^ie, cylinder 
ftiethod 'I'he i.ib' of i li.inge with increase of prcsSiTre 
Is fairly tinifoiin lor ea<h imlal* the tot.il change 
for Llie maMmiim pressure ])oing^.ni*mcreas(' for 
l<.ul of 21 per ((“til , tni 15 pei cent, 7nu. 2 3 per cent . 
and a decrease foi iron ol o-^ per cent , copper <) per 
rent, .silvei .| pt'r ei nt , mck<-l la per cent , platinum 
2 per ci'iit, bismuth 3S per i eiil , and .intimuiiy 25 
per cent Between llie.se re.siilts and those obtained 
previoiLsIy bv f.ussana tliere aic serious ditlu'enccs. 
The ratio of the thermal to tlie olectiiLal conductivity 
IS considerably changed *1^’ pressure, a result not 
Ill accord with the electron theory of conduction. • 
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Photosynthesis. 


' interest was t<ikcn in the joint discussion 

on |iliotosviitlu‘sis between Iht; st'ctions of 
( lieiiiisti \ and Dot.iny diinnj'tlu‘ Ibitish Assoc i.itioii 
nii.eiiiif' at Hull 'I lie discussion w.is presided over 
by I’lot 11 H 1 iixon, who wMs sU])ported l*y 4’niicipal 
J ( -Irvine 

I he* discussion was opened bv T)r F b' itlac kiiiaii 
witii a ])aper entitfed “'I'lie l)io<.heinu.il piobleins 
ol ( hloiopIckAu ])hofos\ ntliesis ” Dr DIae knt.ui said 
liiat as the next t\#i> s^ieakcus weiv to t.ike up the 
speci.d <is})e( Is <}f pliotoc lu inisti \' and rner.ycMus he 
would restrict ins nunaiks to ceilam olliei aspects 
bfe w'ould deal with the .uti\e s\siein ol pholo- 
sviUhesis and its oi^aitiValioii in Ihe luiiiy cell and 
Ininjf topa-ther the evidence which siiiipoiti'il the 
tliesis that here- we liavc- to do, not with a simple- 
pliotoc heniK al leaitioii, but witli a c.-oni|)le.\ s\^llln 
in winch othei coiiiponeiils, Ih.il tinyht !»'• desciilieci 
prov isionalK .is piotoplasniic, (.onijtonenls, jilav an 
essential jiatl 

'I'he lust point developed was dial then- are 
nntneious lowc-r jilanls winch oltbiin all tlnit c.ubou 
))\ the u-duction ol (O^ in tin- claik without the 
iiikivc-iilioii ol rarlialioii, .ind svnihe-sise all tiieir 
organic coinpemnds ftoin this soiiice ileie there 
is ntiliseci the clieiincal enei^v *>1 the oxidation of 
nitrogen, sulphur, oi tlu-ir c oinjioiincls In these 
cheniosvntlielu oi^aiiisins theie is not a y.iin ol 
c-iietitv, but only .in exchaiijic- ol caxidation potential 
the yam to the ory.misin is siibst.incc- lor yrovvth 
It may be- ,isked whethei tins power is' c-n(irc-l\' 
.ibsenl in the hiyher pi.mis anej vvh.it connexcon 
the- c hemie.'d inachmefv of it has with the c he misli)' 
ol jihotc.neduc tioii of ('()^ ' s 

Ihe sc'cond jioi’it vv.is the t.ic t, now Ihoroiiyhlv' 
mvesliyatc-cl, that the- sc-c-dhnys ol maiiv i>lants at 
.1 staye w hc-n thev have- developed chloiojihvH to 
a lull yreeii colour mav be cpiitc- incapable ot recliiciny 
III liyht, .md yiv c- out .is nine k ('(), Irotn rc spiia- 
lioii m liylU as m claikness Some- otiu-i (omjioneiit 
or ptoperl\ kiys beiiiiivl the chloiophvll in its deve'op- 
meiit, a ml the stow, stcridv ititc- oi its dc v c-locunent, is 
die same m d.irkness oi liyht ‘‘ 

A third point of'inteicsl is the- ellicieiuy of pholo- 
s\'athc-sis in the yoldc-n loaved v.irietu's ol cc-rl.iiu 
sluubs Hc-re the amonnt c.if clilcirojrhvll mav lie 
as low as 4 per cent ol (he iiorm.il yic-c-n foim and 
vet under niednmi conditions the- reduction of COj 
may be- yie.it as m yneen Ic-aves Hu; f.ic t has 
been estalilishcd lh.it the ycildeii leaf needs more 
light than the green to cany out the s.ime i.itc- of 
roduedon of CO^ It looks as il with tliese e.xlrenu- 
variations of*vlil(»ioph\II .w fi.il coimtc-d was the min- 
root of the ajiioiml of c hloidphvll pre-sc-nt a smyic- 
dimension cif the Colloid micella- .iiid not the tot,cl 
mass--w)iKn mav be takc-ii as .cii iiiduaticm ol the- 
ory.mis.tlioii of the system * 

\ fouitb point coiisi(k'Vc‘d w'as the ic-ladoii cd 
photosv ndij^sis to tempeiatiire It is c-st.ibiishcd 
tliat foi a iuyh rate- of photosyiithesis it is nol sullicicnt 
to hav c4 intense- ladialion -md concentiateci ( ()„, luit 
.1 l^iyh ^le^iifie-ratmc is .dso cssc-nital l-or e.n h 
te*iipc-r.ilure there is a specilu. m.iximnin ol activity 
winch c-aii;iol be-j-xc ceded unless the- tc-mpeiatnre 
is r.iised ihe sjic t ilic niaxiiiinl v.diies increase-‘ 
lapidlv for 1 isiiiff tem[)c“iaLuie, <i,iv iii^*ji lempc-ratiin- | 
coeflic lent of about j for .1 rise of lo' C lliis 
teiupc-r.iturc; relation is ipnte dillerc-iit from that 
ot a pure photocli^-mu.il ie,it.lioii, .md it piovules , 
a fnidier indication Ih.it wc- have I0 de.d with a 
(omplyx system 111 which d.irk le.ntioiis may play 
a controlling part 
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'Hie fifth point tci be raised bad to do with the 
oryamsittion of,,the ac.tive ^system Warbjiry m 
mvestiyaluig the actum of the narcotic phenyl- 
uri-th;me upon the rate of photosynthesis finds that 
die; juocess uiiclergoes great depression of rate with 
pc-ifc-cl recoverv on rc-moval of the narcotic The, 
relalum of the dc-prc-ssion to the extcin.al concentration 
of tile diug gives <1 typical adsorptrm isothc-rm, 
mdu.itiug th.it the narcotic .uts by .idsorption on 
.1 siirf.uc- from wlmh it displaces tempor.inlv soim; 
leacl.mt siibst.mcc- of the active pholosyntlietic 
sv sleiii 

r.iking .ill diese pu-ces of evidence- togellu-r, Dr. 
Iil.iikman coiisideicd that we are lori'ed to conclude 
111,It dll- chloinplasl contains ,in'active s\stein of 
sever.il (omponi-iils lelated togc-tlier in .1 comjilcv 
oigaiiis.dioii 

FidI E ( (' d.dv then ptesc-iiled the resiills 

of ex[)eiiinenlal woik on jihotosvnlhesis caiiiecl out 
.It I iviipool riu- (onvc-ision of .i substance- A into 
subst.iiue H miglil, lie said, be- rcpiesc-iited .is the 
sum ot du- three- o'|uati<ins 
\ I F \' 

Ik I I- 
Ik I'. I c: 

wliii'i- Iv, 1', and (i .lie (|ii,mlilies of c-neigy .ind 
\' ,111(1 Ik lepn-seiU tlie le.utnc' lotnis of .md 
Ihe le.iidon is I'xo ol eiido-tlu-imic ac-cordiiig as 
I-' , (t - I-', Is jiositivc- 01 iieg.ilive In anv case a 
(|u.mlilv ol c-nergv, F, must Iv- supplied m order 
to si,111 ttie U‘.i( tioM, .md dlls Ill. IV be cIctiic by means 
of (i) heal, (2) ligl'.;, or (p a m.itc-nal c-d.ilyst. 
Now tin- eiieigv c.ui only be- supplied m “ cpiaiila,” 
and il Iv is laige, milv the ust- ot ladi.itic.m ot short 
w.ive l.'■nglll 111,ikes tile nimilx-r of “ipi.iiita” lo be 
mli'oduced siilluicndv sm.dl to lx- piai.tu .il.ile l-'or 
(he- conveision ol .1 nu.iiecule ot carlxunc ,i< id into 
form.ddelu de .md oxygen 150.000 calories .ire 
iiec ess, II v, .u'd tills (.ill be supplied ill a single- cjuaiUum 
by radi.ition al u.iv e-length 2001111 Cai borne acid 
li.is .III .ibsorjilioii b.iiid .it this frecjiieiuy and 
fonnaldehvde ought Iheielorc- to be jiroduced when 
.1 solution ol CO^. in w.itei is c-x-posed to iilti.i-violct 
tight I Ills h-is now been sliowii to I.ike jiiace 

In oitler to I'ling aiiout the- reaction by nie.ms 
ot light il IS neii'ssaiy to have jireseiit a 

coloiued substance with basic piopc-iiies, and 
Mal.ielnte (/n-eii h;is been found lo fiilhl llu- conditions. 
'I'lieie se(-iiis little doubt that the- foim.ition of 
lorinaldelivdc- lu the leal hikes the iollovNing course . 

’ (tiU't<)|)ln 11 A I lljCOa -h It^hl hliin.phvU H I C 11,0 
11 ( hl.no|>li\ll n i (. ir.ilm ~ (liloropli) II .4 | X iiitlu'pliyll 
iiP X iiiilRipliyll I lithl f (. iiDliti-I OxyKoi 

The jihotosMitlu'sisc'd e fonn.ddc’hydc^ is e.xtra- 
oi'dm.iiily reactive .md is bc.st rc-jircsented by llio 
formula'('llOfT It is polymeiisi-d lapidly to a 
niixliiie of (arlioliydr.i U‘s, m winch are found 
iiex'oses (20 ])er cent), < eKulo.se, and eaiu--sugai. 
In tlu- piesc-iiig of nitiitc; it is conve’-rted into fiarm- 
bvdtoxamu .u id and heme into ammo-acids and 
.1 mixtuie ol eye lu bases m wl.u b pvrrolc-, pyirolidine, 
pviidme, coiiime and glvoxalim- h.ive bec-n detected 
'('he active (eiieigisep foiiiis ol the aiiiiiioacids .ire 
the immediate sounc^ of proteins 

Ml (/ !•' Jhiggs deseiibed Ciuk- experiments to 
delet.mim- the lel.ilioti between the radiant eneigy 
.d.isorbed and the cMibon dioxide .issimilated liy the 
gn-en leaf (/V/nsve/ns vuJ^anE) m ditfen.-nt ji.irts of 
the visible spectium For, thice ditterent parts (jf 
tlie spc-cliimi the carbon dioxide assimilated wa.s 
ine.isiired, and the onc-rgy .disorbed liy (hioio])hyll a 
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iiikl chlorophyll h was estimated Iroin data obt.uiiod, 
due allowance being niadc.foi the eneigy dilJnselv 
reflected by the leaf 'I'hc results were ot the follow'- 
ing order for the \ell<»w-ied 15 calories 

per c c of carbon dioxide, foi the green (3io-5(>oktd. 7. 
and for tlie blue these being 

maximal values • 

Mr. Ihiggs pointed out that sime the lic.it of 
foiniation of the nH)s|» probable pioduits ol assimila¬ 
tion ranges fiom luo to si\ and moie lalones per c e 
of c.iibon dioNidi', the indKations aie that both 
cliloiophvll it and < hloropli\ II U take pait m the 
photo..heimcal veaUion Kelenmg to I’lof I’.alv’s 
suggestions cts to the jiart pkned bv the .Ittleimit 
pigments m the pliotosvnttielic piotess, lie said that 
since llu; (jii.mtit) ol eaeli [iigm. nt imdeiwenf 
relatively little change dining piolonged assimilation 
no energy was siip^lied fiom tins s.niue, and, Im th<-i. 
lh.it smie as much uwgen w.is e\ol\e.| as ..nboii 
duoiiiie .ibsoibcd m the red .iiid the green [>,nls 
of the speanim -regions wdieie no energ\'is .d.soilied 
by the \aalliopli\ 11 —as well as m the hlue, it was 
not iiec^esSaiy to pustulate a pholoi heinn al rea. tion 
nnolving xantliopin 11 in oider that o\\g. n nnglit 
be hberateil • 

Pit)f I M Ileilbion and .Mr (' llolhiispiit forw.ird 
.some spe. iil.ijions* on pho(os\ ntlu'sis 'i he laig.- 
nuinbei ol pl.int products m winch llii' piedoniin.ini 
carbon iimleiis is {\ ..1 a innlliple of this .siigg.'sls 
lh.it this uiill li.is ,1 spcii.d signiiieain e I he pholo- 
s\ntliesised le.utue hexose ina\' be sn]>pos<'.l, 111 
.iddition to Its fiirliiii <.ond( nsati.jii Id sngais, 
cellulose. gliKosidi's, et< . to tiiriiish b\’ deludialion 
w-hv<lio\\met hyltnilni.il lliis |)\- o\i<lalion .iiid 
(lecarbo\\kition lan gi\e ,1 st.dnhsed < oin[)oiiiMl, 
wlilcli, eitliei .Is tlu' till.in <kii\^ilt\e or (l)\ ojn'iiing 

Prog:ress 111 

"III'. J.imes b'oiresl le. lure di'ln.ata] m ioo.{ b\ 

ih \\ 11 Maw ile.iil lutii some niisoKed 

ptrolileins of .■iignieeiing , In-. piesKleiiti.d .uidoss, 
le.id beloie the liistitiin.^n ol (i\il |■.nglne<l■, ..ii 
No\eiiiber 7, dire.ls ati.’niioii to thi; piogiess whnh 
has Ijeen in.nle tow.iids tin; solution ol eeitaiu ol 
these piolilems In oidjn.ii\ lesiMuhes tlie ..on- 
(lusions .limed .it ofl.'ti i.'maiii imtesii'd !oi more 
01 less long ])ciiods, and whin tin \ .m- listed U is 
nut nnnsu.d for sn. h tests to (le\elo|) ta. ts wlin.li, 
if known eailici, would have ileadcdh .iIImI.'.I the 
clinrailer of tin* U'sear.Ii earned out liiniiig the 
war, espi'cially in .leronanlK.al lese.n.Jn's, nmnedialc 
n'-siilts woie wanti'd, .uid KMsoiialil.* suggu'stioiis 
arising from rf"-car<li were, as .1 uile, tested witliont 
delay As ,\ lesult coiuhisions weii* .'frrixod .d .uid 
adv.lines made imu li more [iroiipitl) than w.^nl.l 
ha\e been possible iindcj; ollioi*. oiiditions 

l''m m.my vc.irs [lasl theA“ has been stca<!\ giowlh 
in the demands for l.irger stnutures and m.uinnes 
fn tlie < as<‘ of bridges theu' .ire three ts.us m wlu.n 
increases of span in.av lx* ina.ic < omnieia lally attain¬ 
able J-’iist, by impntvements m tlie s’tnictural 
designs, si'coruf iiy tiu' reduction <4 tin- so-c.dled 
factors of s.ifety now .tdopled , thud, by the use of 
improved struc liiral ifi.iterials and . oiistiucln e 
details J)r Ma\* <loes not Llunk that theie is much 
clnancc of obtaining m.itcrial aidlby the lirsl ol tlucse 
methods , it <loes not appe.ir liker\' tliat .any ii.'w t\ po 
i>f design will be cwoK Al ])osse.ssmgstnkmg.id\aiit.ige,s 
as compaied willi those alrea.Ij' known and mc^'.sU- 
gated. The prospects from the second method aie 
bettor; there are two cl.isses of allowames, n.imely, 
(rt) stresses duo to wind pK^ssiires, changesof tempera¬ 
ture, and so on^wdneh depend npcm local circumstances 
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of the ring) .is dilivdios.\glnt.iconu di.ildelude, m.i\ 
be a soniL(‘ of pellto^es .ind ot condims.ition piodin ts 
of these Siin[)Ie s. heim-s weic suggested showing 
how two, or ihii'e, luol.aules ot a " pi*nlose " . .111 
gi\i‘ rise In- oidm.iM (,ondens,itiou usutions to 
anlhocj.ms ((',5). leipme-^ (( T^, eti ). .omk'ui 

akoliol and tlie miineions u-l.ili-d lompotinds, 

coniine ((\,)*.iiid iIk- plionoj)\ iiolwi ai I»i>\\ la .aids 
((.'b, ett )• I he d. gi.nlation ol hc\ost’ into “ p<‘iilo«.e " 
lepiesenls the le^pnatani ol the pl.int \gamsl. the 
suggestion ot Robinson (Ihili'li, \-.s(n , 1021) that 
.uilho.\.uis lesiill lioin the < o^ideiis.it ion ol two 
he\o-.e aial one tiiose mole, ule .ne to Ve s.'t the 
.iliseiui' ol nonoM*s in N.ituie .iinl the l.iilnie of .ill 
.itteinpls to <tl)tam I>i ii/c.'ue dematn. s fiom lir\oses 
l'.i|)eis weie <dso .onlitbiiled In I >l !■ (' l-'ve 

ami I'lol M {■ I’oltet • 

I’lot R Robinson thought ih .it tlie .m iimnl.ilam 
<»f .iLtne loi m.dilehv .le .iml f. a mh\droxatm. .n hi 
sdii.ely .KLoiinled loi tin- .ilniost inexhaustible' 
\.inet\ ed pl.int jirodn. Is The ,ilk.duals weie 
l>i«)b.ibly pro.liKed*it<)m hexosrs i.ither ih.in Iniilt 
up .1(0111 bv .itoiii lioni loi m.ildelu (h Ih- w.is 
im.dile to .u.ept tlu' '.ilggeslioils ol I'lol ib'ilbl.ni 
.UK I Ml I loll Ills , 1 -. (o I 111' '-le.nita ,111. e ol the (. ,, niiU 
'1 he .lilt ho. .ills la- pu'li lit d to . onsidei .is (',, I- (', i (\ 
i.Ula 1 th.in ('- i ,( , \hliongti nonuses laid not 
been hniial m .V.itine, I' I'ls.iiel had obi.lined .1 
llollosc w Im h W.IS |ei ineitl.lble 

l)i I'. I- Aiinstotiig I iiiph,isi-.e.] the impoil.imi 
oi i.im siig.ii in the < .iibt.h\<li.ite nict.d>olisin ^.l 
go eii )e.i\ I". 

I’lol |l.d\ blielK O'plliii to some of the IDIllts 
wha h h.a4 b.-i'ii i.iise.l, ,iml (In' .lisins-,ion w.is llien 
(1os.<i bv ,( lew tem.uk- hum (he tlainin.in, I'lot. 
I >1 \on 


Engineering. 

I and otia.'i nailli.is ol imloaln.d palgnanl, so tli.it .1 
ledialion .annol in e.d.nl.ite.l upon, ,ind (//) aliow- 
.iiaes whah dep. i«l upon the .pi.ihtc ol all l^ie 
m.ilei ads Used ,iial the soundm ss ol the w01 k*nMiiship. 
’llie .dlow.iims iiialei llie l.ifctej hi.ui might be 
iiaittii.dK K'dme'.i .|S lonipaied with (hose lon- 
sideretl iU'(ess,ii\ eveti ten \e,(is .igo |)ninig that 
p.liod, \.is( impon I lueilts lane rx'.'il iiauie in our 
sie. l maunl.tt.liii ing [no. esses, ('spe.adK m the 
.lir.'chon .d <nsniiiig inuloinut\ ol (patld\-, while 
the la.iliti.s lor llanoiigh testing .111 .1 Jiis|).'clam 
lane I).-, n enoimousi\ iia.ie.iseil 

ill lel.'rem e (o the thud w,i\, Iheie .ire no iialna- 
tioiis Llail we lane le.n tied the limits of pr.igiess 
m til.' iisc ol impro\eil siimtmal malerads In 
long s[i.ni budges, the ini|)oitance of the " spis iij< 
lena.ity " ol tlu* naileiad (i,. the iiltm^ile strength 
in lolls per stj. im h (li\«dcd In (he w.^ght in pomul.s 
ol one cubic meh) is ex.ee.hngls gte.it since the 
weiglu ol the stria tme itself loims Ihi' kirgei p<irtiou 
id ill.' total lo.iil MipjDrte.l 1 he siicc.-ssfiil m.mu- 
laeinre, i.ni .i cinnm.Tcad ft^.de, .luring i.'eeiil ye.iis, 
of \arions higli-((iadit\' .dloy steels has ([inte ilamgcxj 
tin' aspect of'.iHairs and h.is m.iteiail*- enl.iiged 
the Itimls ol tile pi.iita.dl\ pi'rniissible sj^ins of 
dilleient types of budges At ptes.'ut,, the most 
hopeful line ol piogress .ippeais to he m slilT lurltiw 
impro\cinents m ,dli>> steels .iml tlieir lie.itinent. 

•j^escarch work beaimg .ui tins subji^t is being 
vigorously pros^«ited*by i.nir Ic.ulntg steel makeis 
atul .iftords e\Ciy giouiul foi expecting substantial 
ad vatu cs 

, Improvi'incnts m met*tllic .illoy^laivo been n'lidered 
possible b\ tlie revelations of mu roscopical lescarch. 
Rnor to the development oi this type of analysis, 
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we knew th.it hterl subjetlcd to a certain heat treat¬ 
ment had ds iiietdiamcal qualities altered Micro- 
stopK iiueslii'atu^n, aided by improvements m the 
^ preparation* and treatmemt of the samples to be 
examineil, has enable<l us now to Irate out, stej) 
b\' step, the (liani;es whuh take pl.iee at various 
s of the tieatinent, .is well .is llie elfett—m the 
i.ise ot .illo\'s <j 1 modilic'ations m tlu^ propoilions 
ot tlie < oiistilueiits Micios( 0 |»ic research .ilso 
promises lo Ik' of value in ]>io\ idiiuj defiiiile informa¬ 
tion as to the t liangt's of strut tine m ditleieiit metals 
\ihen iiijuretl l)y f.^lij^ue, or are pist oil llie point of 
li.uluie, .flul Sir Koberl- ll.idlitltl has made some 
N.diiable expeiimeius in this duertft)!! 

Duiing the last lew \'eais <i nufsl impoii.mt 
adtlilioM has beeri made to our nu tliotls ol discoveimg 
dtdet ts in in.iItTials or .workmanship by the .qiplua- 
tion of tlie X-rays <^reat piogiess li.ts been made, 
and (litue is e\ei\ piomise of Initliei devt iopments 
in the e.irlv liiluie At present sletd or iron <an lie 
se.uched to depths ot about \ mt lies, .duimnuim 
anti its alloys tt) .diout ti nnlfes. .uitl Umbels of 
x.inoiis kiiitls frtun .ilnuil 15 to 10 inehes 

Kescarehes on the Iheiiiud ellhiemv of Hie steam 
engine during the last few xtMis ha\i: related ihietly 
ttj tlu* development of tlu‘ sle.nn tmbine l’nt>r 
to i<>o3 tlie best eC()iit)mieal lesult t>btametl with 
a ste.im turbine was that of a i^oo-kiloxiatt alteiii.itor 
built by Messrs 1 ’arson m i')02 , tins inaehme had 
a steam consumption < orresjioiulmg It) al)t)ul i ^ 5 lb 
pi^r mtlieateil borse-power piT luun A test earnetl 
out m mid oil a io,ot)o-k]low.itt unit b\ tlu' samt' 
makers gave a eonsumptiou cit 775 lb ])er lioi'se- 
pt)wer ])er hour a rciluction of abtuil -} ^ ])ei cent 
on tlie I002 [leifoimam i“ d'lie t orrt'spondmg llieimal 
elln lency is nearly 277 per tent iJeaimg m itiuul 
ceilain jioints m the tiesigii oi tlii'- tiirbine and 
inaKing .likiw.m^ e Itu them, it a|)p'a'm Ihata thermal 
elfkituit y ol 30 j el cent for a sttMin niolm is within 
onr I i‘.i( h 

Methamcal gearing in tin bines has pitweti m .i 
number ot eases tt) be imsalisfai^loiv 1'he tpieslioii 
</i how lo prevtmt llie detects whuh lia\t‘ otiuned 
foinis pioliably llie inust iiiqioihuil ]uohlem whuh 
has clemandetl the atleulion of ine«liaiiual eiigiueeis 
for maii_\ ysiis past 'I'lie failures lia* e been \ ai loiisly 


attributed to the use of unsuitable metal for the 
gears, to irregularity in ,the gear cutting, to disturb¬ 
ance m the alignment of the shafts and to other causes. 
The whole subject deserves more systematic and 
thorough investigat’on than it has received hitherto. 

Idle di'vclopircnt of the sfcam turbine has been 
Hie K'suk of an enormous amount of strenuous and 
origin.d work, both theoretical and construc-tional. 
On the theoretical side, the det».‘nmnation of the laws 
controlling the discharge of steam through orifico"! 
ot various shapes is yet very far from being complete, 
.intl theie are m.iiiy other problems/ sucli as the 
intical sjK-eils of shafts, tlie best number of stages 
to be a<lopt('d under diltcieiU condiUoi'.s, and so on. 
<-)ii Hie (onslriictional side may be mentioned the 
sclcition ol suitable luateiials for Hie blades and the 
mode ot liMiig Hu' latter, devices for preventing 
stc.un leakage, securing (‘Iticient lubrication, and 
moHiods of governing and of dbtaming the high 
vacua so <'ssenti,d foi securing economic performance. 

Tlie juslons of reciproi atmg engines have .speeds 
r.iuging Iroin 6cvo to .Soo feet per iniimte. In steam 
Imlunes the blades ao* licirig run successfully at 
600 feet per second A small turbine {150* horse¬ 
power), made' recently by Messrs Iqungstroin of 
Stockholm, iims at .jo.ooo revolutions per irmiite 
.111(1 has a black' sjxvil of 052 feet jier sexond—more 
than 11 miles per minute 

In conelu''ion, l>r M.iw directed attention to one 
fac t which aiqx'.ired to Inm oJ far gieater importance 
Ilian all the others m none of the ic'searclies icfcrrcd 
lo, v.ined and extensive as they have been, is there 
the slightest iiace of jinahly Much as has been 
disC()veic'd and gieat as has bec'ii tiu' progrc'ss made, 
it is most ccitain that wc' li.ivc' at ju-c'seiil cllectecl 
onle the prchnuii.iry opemiig iij) ol the mine of 
knowlc'dgc' and th.il Hie le.il wealth ol its contents 
is .IS _\et unknown to us Wc can only say that thc' 
" impossible ” of vestciday has become the “ pcissible ” 
of td-dav. .ind m Hie eailv fill lire many of tlu'se 
jxissihihtios bid t.or lo bc-conic accomplished f.u.ts 
hiirelv' Hus IS a great inheiiiaiice, whuh should 
invite' our (oiniug geiieralioiis of eiigmc'ers to make 
most slrc'iiiioiis clloils l,) scuiit' gicalei- and still 
gie.iler—clc'velo])inciils, so that they may m their 
tiiiii leave' belinid lluuii .1 lieiitage more gloiicms still 


Radio-Telephony and Broadcasting.^ 

By A H M i-M vii.Nc,, (' B. IC 


I N consideimg tlu' development of ladio-tc Iciilioiiv, 
^ it is*' fiecpu'iitly overlooked th.if the e.irliesl 


methods c.if conmiuiiiiMtion, such as b)- sound and 
light, do not involve the use ol wiies, the negative 
and non-deyeriptive leipi “wireless” h.is, tlieii-loic, 
bc'cn displ.icc'fl by the term i.ulio ” Radio waves 
.ire clectro-uiagncr'ic 111 c liarac ter, being piils.i l lou'^ in 
the .etlicT Sf space, and they diflei among Hienisi Ives 
and from r.idiant heat, light, and \-r.f\s, onlv in 
Huur .•iiiphludi,' and wav e-lengtfe Some w.iv es c h.inge 
and dirniiiish grad'i.illy in anqilitiuk', and are said to 
be “ d.,uqLd ” , otlieis niaiiitain Hieit ainpliliide and 
are “''('nimiious ” R.idio waves exist .m<l aie used 
vvhu h \al^v in w.ivc-length fnun a fewv yards to leh or 
V.vH.'lve miles , they are thc longest ciectro-magnelir 
waves. , * 

(iiven th^ ineaTis wliereby ili'ctiical waves can h« 
produced and d'eteclcd, il is c^mip.^ativelv .simple to 
arrange to send signals by the morse code', and fins 
IS done every day m ordinal y radio-tcIegraphy. 


' .Siil)--tance d .1 krture drlivfrei'l nt ?i mocting of the Norlh-iast Co.isV 
Inaitiition of EiiKmors ami Shipbiiilders, N« wr nstic-oii-ryne, oh Friday, 
Dcceiiil)or is. 
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Radio-telcphoiiy is m some lespects analogous to 
(udin.iiv telc'phonv The onlinaiy telephone circuit 
ol inicioplione liaiisnutter, hiu', and i./-oiver conlams 
.1 batti'ic' vvkich send, a (oiitmiious current lound 
the ciicmt and Hirough the telephone receiver. If 
spe^Ah IS made in Hi- imcroplione. the vibnilion of 
tJie murciplionc rhajihra^mi varic-s the pressure on 
carlxui grains m tiie microphone Tins varies the 
tesisf.uic e ill'Hie b.i Itery c in iiit, and thc current, 
iiisfead of llouiiig steadily, rises and f.ills accoidiiig 
lo Hu- sound w.ives impiqging on tlu; transmitter 
(li.ipliiagm ^!u; line liiatmg currej-t vanes the pull 
on llu' (h.iplir.igm m the lek^ihonc'receiver, and this 
sets 11]) sound waves siiniUr m ch.ir.u.ter to those 
ongmally spoken into the transmitter. In radio- 
telephony Lheie is - gcnciator capable of producing 
very high-fieqiieiic^ cvsciliatmg curient whuli can be 
nidialed from an aeiial, jiist,^is be.it and light are 
radiated from a lire or lamp. 'J'his radiated oscilla- 
liofi IS known as a “ carrier wave ” Near thc gen¬ 
erator is a modulatoi receiving the speech and modify¬ 
ing thc amplitude of the high-frequency oscillation, 
and imparling ch.anges’' in the carrier waves in 
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accordance witli the speech vibrations, which result 
in a fluctuating current radiated to the receiver 
At the receiving end thfe oscillating curnMit is 
changed into k uni-directioiial current, and made 
suitable for reception for hearing m nii onlniary 
telephone receiver an essentwil condition of 

reception that the receiving set be tuned ” to re- 
spon<l to the wave-length of the station it is desired 
to hear. IClcctru al waives ein.mating from a trails* 
njitter travel in .ill directions tlirongli space, and c.in 
be picked np by any nuniber of rccenors, proMded 
tliese .arc tuned to leceive the parlKular wave-lenglli 
used 

J^roailcastiiig st.itions (oinjmsc liansniittmg-nunn, 
studio, green-room, ollices, lislemng-m room, and 
workshoji Progiaimnos an' designed to oper.ite 
throughout Hit' whole (‘veniiig, and all tastes .iml 
ages are catered tor It is usual foi .itlisles to 
operate at Die station, but I))' int'-iiis of ordinalv 
telephone transmission it is possible to li.tnsiint a 
politfial speech or entcitaininent fiom a central hall 
in a citv to tlu' broadcasting studio, and tc» r.idi.ite it 
from tbc station to listc'iier^ 

The jiioneer work m broadcasting as a 1110.10-. of 
public eiiterlainment and instruct ion u.is iimleiiakeii 
by tl^e VVestiiiglioiise Co of PAfshnigh. ti S . in 
December lo-^o J he Mctri>polil-in'\’iekeis Co of 
(ireat Jiritain Ifas dost' letlimcal a-.sociation with this 
company .iii<l has th(' .'id\aiitage of llii-. pnnicer ex¬ 
perience Tlu'ie aie miw more than 500 luoadi ading 
stations in the thiitt'd Stales, and tin 11 growlli with¬ 
out propi'r < o-oidm.ilion has laiised some lonliisnni 
I'o .ivoid tills coni iisnni m (Iieat Drilaiii I he Co vein- 
inenl insisted that manufaclmcrs ol ladio app.u.ilns 
should (o-operate 111 foiniiiig a I h'o.nh ast ing Coinpanv 
to control busidiastuig i hree stations nl the eiglil 
contemolaled ai<' in opt'ration, f.ondon. Mam liesirr, 
and P.iiiiiiiigliam, .and it is inlomled that xN'ew<-isllo 
sh.ill lia\(' a sl.ition I'Ik' nweime of the Proaihasl- 
ing Cornjjany for inamlamiiig stations is pio\id«'d by 
the maniifac tiiR'is, Iml Die Covernmeiit .issists bv 
K'niittiiig a pru]>oition of Die liu'mc h'l- 
• C.ire should bo taken ni selecting a set smtable to 
th<' lot al ( oiiditions A ';o(^(l i r\ stnl set < nshm^ al'oiit 
fom or li\e poumis will lerene satisf.u torily over ten 
or lifteen miles A t\\(>-\a)ve set would pick up o\er 
titty or one luimlred miles, and in addition to this, a 
fui'ther two-vahe .unpliin'i could lie .mangl'd to 
inciease the di'-tance to 30(7 miles, or would peimit 
the use ol a loud sjicaker up to li((\' miles Sets sohl 
by repntalilo mamil.n.liirers aie \er\' rllieient and 
simple to operate. 

Tiu' dcvilopmcnt of iadio-teI('|)li<3ii\' will li.ni- a 
very profoniid inlUieiKe upon sm i.it life It will iixei- 
come the isolllVioii of the rural workei, the invalid, 
and those wlio are confined indoois, .tint it li.is umcpie 
poU'ntuilities ior enti-rtaimnenl, insirmlion, and^ihe 
de\ek)piirent of pnblu (.^sie • 

^ • 

Excavations at Borg en Nadur, Malta. 

T a meeting of tju' Koval \Mlliro[i()logn al 
Iiislitntt' Iteld on Xoveiiiber 1 ‘roi h C. 
Parsons, Mce-pit'sHleii^, m Du' <liaii, Mi-s Mniiay 
gave .1)1 act omit ot som* i'\( .i\atioiis (.niieil out b\ 
liei al l^orgeu N.-ylm, .Malhi, dining llu' past summer 
The excavation was puiposelvilnnili-d to .i sinatl 
area to Die west of tlie so-tallt'tll" dolnu'ii ” of Iforg 
on Nadur m a termed lit'kl wliidi had been 111.ide 
over this site, as higli as the cap-stone ol the dolmen, 
.iiul (onipletely covering Die lem.iins of tiie aiicn'iit 
Iniikhngs. The principal Innldmg found w.is an 
apsidal structure of the type iiecuhar to Malta 
Prom the small si/e of thl* stoiU'S and the primitive 
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style of Dio building, Miss Murray i>f the opiiunii 
that Horg en Nadin is tonsider.iblv oldei than 
Mnaidra ami ['.iixieii 'I'he principal results ol tlie 
excavation are (i) the discovery ortyi)o-»ol jiolleiv 
transitional b<‘tween the iH'olilhu' and broii/e age. * 
(2) the linding ot painted potteiv showing Cretan 
mihieiice, pi'iliaps ol the Middle Minoaii era, thus 
eomiecting {jiehistoile Mall.i with another aiiea'iit 

1 IV lIlS.llK^jl 

In tlie disc nssiuii wlmfi lollowc'd the reading oj 
tlie pa pel, Piof J I. Mv les said the pot teiv ol ^i.lll.l 
[iri'sc'iits .1 ]3n//liMg piobleni h\i<leiue is uet'dt'd 
.IS to wlmli ol till huge nnmlx'i ol tvp<*> aie con- 
lempoi.irv I he polleiv lioni*tlK*" window tombs 
ol Die lower 4 e\els ol the i.iviiies witli tlal alluvial 
bottoms, winch foi m iIk- « Ii iia. leiistK waleiumises 
ol Malta, piesciUs certain .illimtli-s with the " Slkel 
pottc'i'v ot Su il\ Miss Mm M_v*ihstmgnis[K'd between 
■'iK olilhic ” and ■' l)ioii/e .ige ” i>tni<‘iy. Imt, 
whereas she- loimd llw' Jaltei at ground level ill Die 
.ipsidal tmilding, .it Mai 1 .11 \ien t lu' lowei oct liiialuiii 
l.Lver, n-stiiig on gumml level, (oiitaiiied no metal, 
.iiul the broii/e age inleimeiit had been tound ovi'r 
.1 .sb'iile layer of soiix' llmkiiess imposed upon the 
iieolillm slraliini ami at a ctmsiderable lu'iglit 
lip the gieat stones of (lie temple I he j>aiiiU‘d 
}>oil( IV, toi w liicli a Cielait .illmitv had been suggested, 
is ol the ty[>e loiiitd in Sn ilv .iml SoiiDu'iii Italy 
for wlmli Prof Peel had tuned .1 Thessalian lailu'i 
llian an Jcgc'an lelalioiisliii) Piof Myies <ilso ex- 
pic'ssed Ins o|unioii that Die Doig eii N.tdm Inulding 
was of late ami ilegi'in i .itc I v pe laliier Diaii early 
and {UiiniUve \li II | V. Peake- s,u(l tliaL Miss 
Miiiiav's suggestion ol .1 (vpe ot (lotleiy Iransilional 
bi'lwceii Die neolulm ami bron/c age l\])es was new 
and* ne<'d( (1 '.iil)staiitialtoli tin iistinic'd distlibn- 
tion of the " Imm/e age" ivpe siiggi-sti-d that it 
iiiight lie an ifirtiision, ol wlmli Miss Miniay's 
traiisitloiial tv pe was an all<'mple«| cojiv 


University and. Educational Intelligence. 

• • * 

Hikm'm.mwi- Dr Doiolhv Maigaiet Paliiek has 
been appoinltd assist.iiit Itetliiei in pii\snvlogv. 

(hade 111 * 

Mr T \' l.!ai kei, ill the departnjent of mineralogy 
at Dxfoiil, lias been inviteil lu (h'livei a (oursc- ol 
Jetliiu's, dii^ng tin' ''[niiig fciin, on clieiimal 
civstallogiaphv 

rii(' annual niotling of Die t'onrt of (joveinors 
wdl be lieltl on'I hursdav. l-ebiu.iiv 

1 he \ n e ( hancelior (Sir C-ilbrrt I Drling^ Jkirt ) is 
to jepK'sent the Dmveistlv at tlie icJebr.ilioii of the 
So..(li aniiiveis.nv of tin- loiindalion oJ St P.n- 
Ilioloinew's Hospital in |nm' next 

'llie IK'W ll.dl id lesldem# tor liieio sPllflciils is (o 
be know II m (idnie ;is (•h.im ellot \ I i.ili • 

(h vst.ow 'I he I mversitx lias reci'ivi^i a gift of 
_'t,oo<)/ tro'Wt Mr llc'iiiv Met luui, of Met li.'iiis, l.iimtc'd, 
c'ligiiieeis a id < tnili .1# lois,* ( d.tsgow , (ot llu' foiimla- 
'.mn ot a nev. chan ol pnblif he.ilth 

I.CiNOON — ■\1 a ineetiiigol the Seualeon Decc'iliber 
I p a lestdiilion w.m adop(e<! a<<epiing a hccyu'st of 
P'80/ made bv (he late Sn W’llham Meyev, fellow of 
Ijnversitv College .iml Migli ('oinmissioner for In^m, 
to be applied at the discretion ol Jlio Senate " with 
•special H'feieme to the t'luoiiiMgeinenl <4 prolicioney 
in hairopean Ih'^orv,•and 111 Die Iflstoiy and (too- 
gi?lpliv’ iM India ” An (dtei from the council of the 
Socictyof Antiqu.uu's tocontimie the Fi.tnks stiulent- 
sliip m .ircli.eologv. ol Jhe value 8)1 100/ per annum, 
*for a further j)cnod of five ye.irs was aecepted with 
thanks. 
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A grant of fioin the publication fund of the 
University has Ixeu made to the hon editor for 
zoology of the .'Unurl^ <>/ Applied liiologv m aid of 
the pubiu .Dion ifi lliat louinal ot the \f Sc thesis 
• entitieil "llie l.ife-lhstory and Hionoimcs of the 
Turnip-ti.ill \\'ee\'il,” bv-Mr F' V Tsaai. 

'I lie di'gree of I) Lit has been confeired on the Rev 
i) IF ))i\, an inteinal student, of Ring’s College, lor 
a tliesis entitled “ ‘ 1 he Ange l of Jali\\c?i ’ * A Study 
in the Oiigm and I)e\elopment of a Religions l-'olk- 
Uegend, with spin i.il relereiue to tlu; ,Messianic Rx- 
pectation of the ll^bievv Race " 

• __ 

'Imc geiier.d nie*iing of the \ssft<ialion of Women 
S<'ienee leaihers will be hehl at Uiiu^-isilv t.'olh'ge, 
C.ouer Street, on Saturd.iv, janiuirv (>, I he 

piogramme iiu hides •iii addnss 1)\ the letuing 
president and a lectin^' on itlaiiMlv bv 1 >r Doiolliy 
Wriiuli I he hon sis ri-tai\' of the nssotialioii is 
Miss Iv M R’idle\', in Criesh \- Road, R ii> 

1 in annual nieelmg of tli<- (h-ogniphn al Asvnia- 
tion will be held m Ihrklx'ek < olkge, UoimIoh, RC 4, 
on 'I'hiirsdav ,ind IdkI.iv, Januar\’ \ and 5, I'l^y 
Sir John Russell will deluer his jnesidential .iddi<-ss | 
on th(' subject <d "'I'he Inlhieiu.e of < icogiajiliK ,il 
Inietois m the \grieiiltnr.d \(ti\iti<-s of ,\ I’opiiki- 
tion ” on the opening da\- of IIk’ meeting Among 
le<tuu's to tv gueii during llu- mreling .ire 
“’I'vpi's and Mateii.ils ol Ifonsts m Iciiglaiid ’ Mr 
11 Itatsloid , “'llu' I’ku.e of Ui-ogM|)li\’ 111 the 
R.diuatioii ol tin- Xdoli si.ijit,” I)r ()!i\e Wlnelei . 

“ t.(‘OgiMplu- and Ihisiiiess I ile," I’lol \\ S 'lower , 

“'1 he ( oining Indiislu.dtsaiion ol t'liina.’' Ihol I’ 

M Ro\l)v 

'I'jii second anmi.d genn.il im'eling of the Assfti.i.i- 
tion ol Meads ol 1 )epar 1 nieiils in Uiiie ami Ajipln d 
ScuiK.e was li'dd on Salnid.iv, |t('t*einber 0, at tli(“ 
Woolw nil RoK'ii . Inin I lie nn mbei s weie ueh oiiied 
bv the i li.iirman ol 1 lie (’io\ ei noi s, Mr II Cinnliiig. 
who deluered an .iddu ■'S upon the di'-ii.itnlttv ol 
“ assoi.iatioii ” m <dl bMin hes of so(u-l\, wliethei 
tride ol, piofession.il, (oinmei'fal 01 poldnal He 
eiiipliasisod tile inipoitaiue ol a new association 
taking a long \iewh>l tlie lange of then .ieli\iln‘s 
and of di'velofnng into a bode- ot ii.pioiial, or bettei 
still, of niteriuitional, rather tli!in ol imieR i>aio<.hi.iI 
impoitami' 'I'he meeting clouded later to extend the • 
actis'ities ot tiu' assouation bv the admission ol 
inembcis from the pioMiue-. Mr (' ]C f ataid, ot 
the Noitliampton Uolvtudiiiu , was eks le<i as cli.m- 
man, .ind Dr W A Scobh'ainl Mi R I Smith, of 
Woolw nit PoR’tecimn, as joint seiretaiies for the 
ensiling yisir 

I'lii lepoil for !')J! -’2 b\' I )i ('i.uiage on tin- 
Cainliridge Univetsily Roeal las Hues shows tli.U the 
rexiv.il whnmctook pl.uV' in ^<)i<» 21 lias Insni m.iiii- 
tained <is regaids ^he iiumbei of e'ourses (<>g, of wlmli 
15 were oif scienlUic subjects), hut tliat the .ueiage 
altendaiKe per lecture droj)ped from r.ji'in in2o ’r 
to 127. and p(T I lass fro»i .p^ito 37, 'Hie Suninier 
Meeting (July 20 to Au^ i.S) was .itlended by 541 
students iff v\h(uii jij \\ere womew and ^0 from 
foreign {clnelly ScfimlnKisiaii) countries llio cor- 
respoiftling figures for 1012 .oc 505, 377, and *20 
('msidiMiig that t>oard and lodging were about twice 
and rail fares about three tinu's as exjicnsivc' '.as 
before thewa/, llii' popularity of theSuiunier Meetmgi 
IS remarkalAo *Next July th^fe \vi|l,t)e lu'Id at Cam¬ 
bridge in connexion with tile jubilee of the hfi.al 
lec-tures <i conference on extra-mural teaching, the 
Chancellor presiding' at the fiist meeting 

From the annual repoil htr the yeai 1921-22 issued 
by tlje Rhodes Tiust, it appears that the number of 
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Rhodes scholars in residence during the year was 300, 
of whom 156 came from the British Empire and the 
rcmam<lcr from the United Stales. Of the total, 66— 
moie than onc-Ofth—took natural science, a term 
whu h includes those sliidving medicine , in addition, 
fon'stry and mathematics eiich ha<l five .scholars, 
agriculture three; and anlhrofiology one During the 
\e.ir, 72 took up their scholarships for the fiisl lime. 
Hie current acadcniiic year commenced with 262 
scholais in resideiux* flie value of tin; Rhodes 
siholarslup has been teinpoianly increased liy an 
.iiiiinal bonus of 50/, but ajiplicants arc warned that 
c'vcni thus, tliev must be ])rc'paied to find .knotlic-r 
50/ <i \e.ir Appointments to the 192^4 sHiolaiships 
w ill be mad(“ during the* rear H)23 . further infonnalion 
c.'in !)<• obt.lined fiom the* offices of th(‘ Rhodes I'nist, 
Seviiioiir House, W'ateiloo JMace, London, S W i 
Tin; Uiii\crsities Bureau of the Biitisli I'.mpirt; 
li.is |Mil)lished an abrniged leport of the proceedings 
ol the .iimu.il coiileitMiie of the umveisities of Great 
Biitain and Ind.ntd held l.ist .M.iy Rom subjects 
were discussed (i) the urgent imed for c-nl.irgcd 
opportunities lor .idvanced study .md research 111 
tIu' Britisli univeisUu's , (2) tlu' increase of residentidl 
.!((oniniod.ition lor sludonls , (3) speci.ilisation in 

ceitain siibjei ts of study by cc'rt.iin iinivc'isilnA , (,4) 
tlie oig.nils,il 1011 of adult c'dm .itiOn as in intc'gr.il iiart 
ol the woik ol the umveisities .Mr H A. T. ihslier, 
Ihen president of the Bo.iidof Rdin atioii, .ittended the 
( oiiferem ('-imi look p.irt m the discussion of subjest 
(' 4), w lin il lie consideic'd |o be pie-eniincutIv .1 subject 
lor (l•llle^em c and co-oper.ition .iinoiig the um\ ersitics, 
es[)c'cial]v m reg.iid to the tinaiKi.il recpiireTneiits 
ot new sj)c‘c i.ilis('d departments, the .ipplic.itioii to 
th(' best adv,Ullage ot ccvisliiig tiiisl funds m nni- 
\< rsitK's, and th<‘ iiiK’iMlion of rcsc.uch students 1 ho 
Rejioir (|)p 42, prue i-s) is obtain.il)l(“ from the 

Umceisihes Biiie.ui, 30 Russell S([uaie, W (' i 

'iin c-leveiilh annual lonfeieme of ICdiiiational 
Assof lat loiis w ill be held .11 Uiiic eisit v Uollegc*, (hjwcr 
Slic'i t, W'( r, cm Dc'ceinbet 2cS Janiiarv'(>, under the 
prcsulc'iK V ot Sir Michael S.idler, \'i< c'-l'li.mcellor of 
the Univcisile ol l.c'eds 'I he* inaiigui.il niec'ting vcill 
be held .it lU-ilfoid (aillegc lor Women, Regent’s l*.irk, 
on the .ifleinoon ol December 2.S, wlien Sir Michael 
Sadler will clelivei his jn'c'sidcMilial .iddiess '('here 
will be two joint ccmlereiK c's ol .ill the socicMies during 
llu' nieelmg—one cm the iiK'thods of (arrving out in 
schools the rei oiiimend.Uioiis ot the repoits on the'' 
leaching ol Classics, Mocicin Raiigiiages, Rnglish .ind 
Science, on T)cceinl)er 30, and the otlier, “ How c.in 
the Rinks 111 the t'haiii of l'du< alion be streiigtlioncd 
on Janii.irv 3 'I'he t'ollegc' of 1 *iec (“j)to|^s will .dso hold 
a ciisctission, ()[)cmed by Sir Michael oadler, on tlic 
grow til ol iiiircxiiicracy iii eciucalioii Among the 
]..i;^ci-s which h.ive tieem promised are lour to be 
(l(“liveiecl to th<‘ N.iiioiial l.'.Mgue for Health, M.it»;r- 
mlv .lud CliiUl Wc-!f.ire -'m plivsic.il devc-lojiment and 
^.ts lood recpiiieinents, ])V Dr R Rntcliaid. on phvsuiue 
and giowth, liv Di James Kerr, cm chdd psychology 
.iiid psycfiothei.ipv, by Dr Whlliam Brown, and on 
lie.dtii ediii.alion, by iho! H’' Kenwood , thice lee tiircs 
on icfoim am! tr.idition m cslmatican, by Mi. Frank 
Rosc cjc, to the College ol Prei eptors , a jiaper on the 
child .111(1 the ciium.i, by Di C W Kimmiiis, at the 
Bntish Psychological Society (Education), another 
on the co-ordinalio^ of the teaching of inathcmiatics 
with iiandic.raft, by Mr A Romney Green, at the 
Society for Experiment and Resoareh in Education; 
one on hygiene as applied to physical training, by 
Prof M E Dclafield, at flic Incorporated British 
Association for Physical Training; and one on 
relativity, by Dr Dorothy,,Wnnch, at the Association 
of Women Science Teachers. 
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Calendar of Industrial Pioneers. 

December 24, 1872. William John Macqueen 

Rankine died. -The .iiithor of if sriios of viilu.iblc 
cngmecfing text-books* Kankmc wa? a distinguished 
engineer an<l pliysicisl. and willi Clausins .iiftl Kehin 
helped to found the nnxiern science of Ihernio- 
dynanucs A stiulerfl first at (dasgow Acachany 
and tlion of the Unucrsity of Falinhiirgh. lie gamed 
prnctic.d experience' in lailway cnginceniig under 
M iSeill and Lockt', and in iS^^ succecilcd (airflon in 
the chair of ck’jI cngini'cnng in (da.sgow l'ni\'crsi(y 

December 25, 1868. Linus Yale, Junior, died.- 
The son of Limis Vale, senior (1 707-1-S';7). .1 siKcesslul 
inventor of iock.s, V.ilt- was bom in 18^1 and beg.ui 
lile cas .1 ]M)rtj-aii painlci Joining hi^ fathei in 
1840 lie contiibiitcfl Jiiiicli (o the sutce^sol the firm, 
and (Iming i860 (>j, by tlic atlopliou ot an ot(i 
I'.gyplian de\’icc, wojkcd out ln^ well-known pin- 
and-tiinibler lock lor the pnxliution of which the 
Yale Maniilacliinng Company was oig,uiise<l at 
Stainlo»d, ('onnectKiit 

December 27, 1883. Andrew ^Atkinson Humphreys 
died.*- lliimplue)s graduated Irf.m llic I’mted Stales 
Military At.iclymy..sei\ed m the Hniean ol To|)o- 
graphual Kngineeis .ind tlie I'mted States Coasf 
Siir\’o\', and m.ule .1 long study oi the |>iobiem <>1 
controlling the w’.iter.s (jt the .^lis^issi[)j)i. Ins work 
on winch laised liim high .imoiig liydranlic engineers 

December 27, 1890. William John died. - I rainod 
as a na\al constnntor imdei tlie Admir.dly, folm 
w'as legardcd .i.s one of the .ibicsl anrl most oiiginal 
coiistiiK ItJi's 1)1 his day He wrote on stalnlily. tin' 
.slrengtli ol iron ships, and 'itho*' snbji'cts, .md liom 
1881 to ]888 was m.inager t:( the Jkurow Slnphnilding 
Werks 

December 27, 1896. Sir John Brown died.-* < )in' 
ol Iho liisl to (hwelop siic< csslidly tlie Ifcssemer 
yrocess, Brown introilincd into Shellield llu' maini' 
lactnreot stct'l rails, ,'nnl at tlu' \tl;is Woiks, in i 80 t, 
rolled an iron amioiir pl.it€ twi'he inciios thick and 
lifteen to twenty feet long 

December 27, 1900. Sir William George Armstrong, 
Baron Armstrong of Cragside, died. V solutioi, wlio 
bcc.unc ,i gieal cngnu'ei, Armstrong w.is a pioneer 
in the iisc' ot liydraidM in.u limcrv, the u\al ot Kiiipp 
as .in ini]>io\ei o( iiitiilerv, and iin org.misi'i ol 
outstanding abililv Bom in Newc.istle in iSio he 
practised .is a solnitoi there, in i8jO, Im invented 
ills liydr.uilic ciani', and the l<,llo\ving )e.ti breanu' 
the first man.iljer ol thi' Jvlswiek Bngiiieeiing Works 
In 185^ he limiight out a bifech-loadltig idled gun, 
in 1850 ioimded the lilswuk Ordnance Woiks, iiinl 
m 1880 built n si\-inch wne^voiind gnn He Tvas 
assisted liy J^eiidel, Ncmle* \'.ivass.-m. .iiul otlnis. 
and the I'.lswn k WVrks wi're alic'iuatds .unalganuiled 
with tliose ot Mittlu-ll .iiul Swan .md oPW'lulw’ortli * 

December 28, 1907.^ Coleman Sellers died.- A 
distingmsiicd .Apjencan iue« hanical engmet'r, Sellers 
was for many \e.iis ^oniK'Clcd witB tlie linn of 
William Sellers .md Co^ ol I’lii]adcl|)hi.i K’eliiing 
in 1887 he beianie a consultant, <ind was adivciv 
engaged in the'jntineenng schenu|s lor Iho utilisation 
ot the power ol the Ni.igaia ralll 

December 30, 1910.* Frednk Adolf Kjellin died. - 

Known lor Ins oiiginal w^ork on electiu smelling, 
Kjellin was trained at the Technical High School of 
Stockholm .ind became metallurgical chemist at the 
(iysmge works of the AJ^ticbolagel <7 Ifcnedicks, 
where, in i8c)o, he constructed* the first induction 
furnace. * li. C. S. 
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Societies and Academies. 

Bondo.v. * • 

Geological Society, Di'cc'inbei (»- Prof \ ( 

Seward, president, and .itteiw,lids Ml \< H Oldh.nu, 
vice-]>residen 1 , in Hietli.iii H A Baker Ceohignal 
mvesligatioi*; m the I'alklarul Islands 1 lu' stiali- 
graplncal* succession lompiisis ox ks of \icli.e.iii, 
I >evono-C arbonifcioiis, ami I k-i ino-( ai IhiiuIc-ioii * age 
There is only one exposme o| \ri.ta'.in locivs, iiann'l\, 
in the dills ol ('aiie Meieilitli, tlK'^oiillu'inniosl point 
of West I'alkland Oieilvin^ tl|es(‘ o|<l “lex s, ,iiid 
sepaiated Inmi tlft'in b\ a simng imconloimU\, ai<' 
eoarsc s.indsffjnes .nul ipi.u t/'itie io» ks, ue;iilv lioii- 
/ont.i! 'I Ills untossililt'i oils '.em-s is ol gicat thick¬ 
ness. prob.d)ty .ibonl f)0'*‘> **eel It occupies the 
southern part ot W'est halkl.infl and the islands lying 
to (he west ot Ihisare.i It is legardcd a*; ol Hevoni.m 
age 1 'h'' succeeding seiies of loi Ks, of Hevoiio- 
('.iibonileroiis age, occiipe tin' reni.iimlei' ol Wc-st 
Fallvl.ind (except |or small .tii'asol Permo-( aiboni- 
teroiis locks) ami llu' iioilliem luilf ol Fast h.ilkl.imi 
I h('Middle .iml rpi>ei Senes e.n h indiide aboiil .^500 
It'd ot sliat.i ’I'eiiestnal deposits ot I’emio ('ail)oni- 
(I'l'oiis ,ige follow. The\ rxciipv <i svmlmoiuim <'\- 
li'iiding o\i'r the whole ol IIk' southern li.ilf of Fast 
I’alklaml (Laloma) .uid Falki.iiul Sound 'fhi'y in¬ 
clude' ,1 thickucss o! stial.i (‘\( t'c’iiing <)ooo led .\ 
sandstone lomuilion (l.alom.ui S.nulstone) ofnogre.it 
l!u< knoss lollows. .md is, ni turn, siict ceilc^l by mtye 
111.in 6000 leet ol b-nestn.il deposits Sevei.il tlioii- 
s.iml Jeel ot these I'ppei 1 .tloiii.iil Beds consist ot a 
nnmotono^is allern.ilioii ol thin s.indstoncs ami sli.ily 
beds Jtolenlu dvkrs ,iie ol lieipii'nt (x.c 111 rem e , 
then ag< is pos(-B]>per I .iloniaii Ttic' maiim' i.iitn.i 
will pioh.ibly I'Lo^e to lie ')1 I'ppi'r Hevom.in .igc'. 
’I he i'.dkland Idaiids appe.u to owe' ttieii (’xisfeme 
tcj till' lact tliat (liey oi i iir a( tlie eiossmg-]dacc' of 
two sets ot folding movenu'nls -.A (' Seward ;nu{ 

I Walton On .1 (olk'dion of lossil pi.mis Irmn (he 
i I'.dkliind Islands j\ Devonian agc' is snggeslcd tor 
i the oldest pl.ml-bcfiring Iji ds Ninneioiis ^A.'iniplfs 
I o| ( llossoplei is le.ives were eo^lciteil. es|)e( ndly in 
I l-.ifoiiia, ol spei les vvliii h .iie nol loiilincd to one 
I geological .seiu"* 111 (Jio (.oudvv.m.i Svsti'in M.my 
s|)euniens ol l■'(puse(a^eons sli'ins were .dso obtaimd 
horn (he Oh^ssopteiis Beds ol lliese sevi'i'id iire 
ideritiial Willi J-;ill<laild ev.imples di'scnbed by .\ O 
Xalliorsl .ind liy I t' ll.dli', while otheis aie com- 
p.iK'd with .in I'pjXT 'I'li.issic or Kha.‘ti« spec U's 
4 \'/' 0 (iil(/»iilf's ('(lynyfi (/eilK'i) \ comp.irison ot 
jH'tiilK'd wood, most ot vvliidi h.is Ik'I'U .i'#ignc’d b)' 
V anoiis w liters lo the geniis I ),ido\ylon, trom ditlercnt 
! parts ol Oundw.m-dand, points to the piev.ilence, in 
! llie soiithi’in botanical piovmci', ol tyces diJfering 
I III an.atoniie.il cl).ii.icte|s li<1iii innternpowiry planis 
! Ill the northern province flie l\'^ino-(*irhomteroiis 
I llor.i si'enis to .igree most ne.iilv vvitli t!*e D.imuda 
.mil BcaiiUit Setii's ot Jmli.i .md South \lma rc* 
s]>edivel\ The sti'iijs cowijj.iicd vvilli Xcoi .li.umli's 
l.ivoiir.i U'torcnei'ol the Ix'ds .it < vgnd I l.ii hour and 
]'-gg H.ii hour t«* a somewlial higher ]iositnfi . .md, on 
the othoi h.md, the leaves desi rihed .is (,Insi,iy{^tcris 
itickca Sihiinper (d (r di\'i/-inis I'eistnuinte^ fiom 
North Arm, allhougli they rc'piesciU a tt’i^*' wUch 
h.ts a wide range lioth in sjiace and m lime, suggest 
^ |>ossil)lc correlation with thi' b'cAi Scales* ol South 
Afiica and the'^’.^Iclm^Seiies ol India* ** 

('.AM nKnx.K. 

Philosophical Society. Noveinlicr 27 -Mr (' T. 
*Ileycock, president, in the ch.ur - (' T. K Wilson : 
(Jn some a-ray tracks. (1) The track of an a-particle 
from an atom of thonnni emanation, togi'tlier* with 
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that of the a-parlicle emitted immediately afterwards 
by the resulting thoruim-A atom Some remarkable 
feature'' on*these* tracks were explained as due to 
* the action of previously formed tracks in robbing 
tlie air ol its excess of water vapour (2) Photographs 
»)f a-rav Ir.K'ks showing sliort-rangc ,s-ia\s radiating 
from them --Jiumste.id’s 5 -ravs, <il’ whu h j)hotographs 
were olilained by him in liydrogeii k'nim ^le nuige 
ol llfc' longest 3 -rays their velocity leaches sallies 
l\viL(' that of the a-paiticlc Tlie 3 -r.iys do not 
appear on the last two (.eiitinietres ol the a-r.iy 
tr.icks Tr»tli(' n<iglibouihood ol the initial portions 
ol the a-tr.icks minute•det.uhed (Uuidlets are visible 
--prob.ibly the tracks of /t-paitides rpioduccd by 
Sfdt X-r.iys (K-ra<li.itions from atoms tra\eised by 
the a-pailK le) -A 13 Appleton . The mloipretation 
of tlie pelvic region ami tliigh of .Monotiomata An 
extensive eoinpanson ol thigh musculature loims 
an essential preliminary to the tracing of changes 
in the form ol the femur and pcKis among Tetiapod.i 
The destni.ition ol ncr\e-hbres und their course in 
reg.ird to pelvic-giidle and miisdes pro\idc the best 
guide to tlie identification of muscles The myology 
.uid nerve-distribulion ol various maiiim.iluin and 
other tetrapod gioujis has been earned out as a 
jirehminary to the identilu .ilion of Monoticmc 
muscles Monotremata exhibit most ol the character¬ 
istics of the mammah.m tlngh A somewhat divergent 
evolution has taken jilacc with retention of certain 
rc^itilian features Tlie lesser trodiantiT of mam¬ 
malia is a dillcrent structure from the mteinal 
trochanter of roptihn —A 13 Appleton and F. Goldby 
Obseiwations on tlie innenalion ol (he [*i|bi-tibhdis 
(sarlonus) mnsck' ol Pejililia In some species of 
Lai.ortdia it is innerv.itcd Irom two nerve-tninks, 
as 111 SpheU' don This is reg.iided as due to lusion 
of two niiistl -elements ('eitain ^Itinimalia, Mono- 
treinata .ind ccitaiii ( .trm\-ora almost reprodme 
this form. hi most othei Alamni.iha, tlu' piibi- 
tibiahs muscle is rejuesonted only by the sartonns 
muscle (possibly also by Uie grai ihs muse ie), ami the 
liiiution has ch.ingcd AV. Bur 
ol elliptic geometry. W .M 
periodic solutions of the dillerenfi.il etjnatioii for 
the (node oscillator C (1. P Janies • Complexes 
ol eiibics 111 ordni.yx space • 

• 

Edinhurgh 

Royal Society, Deccmlici 4 —Prof ] W Greg'ory, 
vice-president, m (he chair Sii J. A Ewing 'I he 
ar(»mic pr^cc'ss in mngnelis.ition Uirther notes A 
modilied form of atoniir model has been made winch 
reproduces tlie distmetue fc'atiiics of both lerro- 
.ind paramagncti.sm 1'akcn m eon)unction with 
I..irigevin’s«(#u'or\ ol diamagnetism, the new model 
appears to plfc-r a gener.il #1110 to the piucess of 
nnignelisat^^n in •any solid body, whether fcrio- 
magrnctic, paramagneiic, or diamagnetic. It is now 
generally recognised that the electrons, in ctinseipience 
of oihital molioii c>r otjKrvvisI, are in some w.iv 
magnetic ^i-poles. H their grouping is not rig'id 
and alio v«- individual i-lectrons to have iheir magnelie 
a\c‘s rc^-er.sihly deflected against .1 strong controlling 
lorge, •find the phenomena of paramagrudis^i 
'W regards fciroin.ignetism. the group might 
initially iiosymmc^ncal, having a resultant moment, 
so that It Oimld serve as the Weber element in a* 
ferromagnetic pfocess. In th.lt cast the phenomena 
of Jiysteresis are found when the group as a whole 
turns from one position of stability to another 
1 he control undcr^which such irreversible turning* 
takes place is probably partly in the mutual action 
between the outer shell of electrons of any one atom 
and those of its next neighbours in the space-lattice. 


as well as in the mutual action from atom to atom' 
of the groups which constituted the Weber elements. 
The magnetic axes of the groups tencl to orient 
themselves in rows^ At first, the group of electron^ 
in each atom is^cnccte.d reversibly through a small 
range, a^^cr which there is a break away, and new 
lows .ire formed with a more favouniblc oncntation. 
The control which causes tli|! range of reversible 
dcllecUon to be very narrow {as, for example, 
iron) IS ascribed to the forces (not exclusively magnetic) 
bctwc'cii electrons m juxtaposition tn the outer 
sliclls of atoms The contiguous atoms are regarded 
as turning simultaneously under the# influence ol 
the apjilied held, first reversibly through a small 
angle, and then irreversibly into new lines, wlneli 
in an iron crystal, are inclined at 90° or 180” to the 
old ones \Vhen all the groups arc turned m one 
direction, tlic magnetism is whatls called satiiiated, 
but llu-re may be a fiiither increase of the magnetisni 
through the leversible turning of the mdivillual 
eleclroii axes within any group—A. P Laurie: 
Kxpeiimciits with a moael to illustiatc the coin- 
binalion of two atoms consisting ol magnetons 
round a jiositive nucleus If two atoms comiiosccl 
of lings of magiK'toiis placed radially round a po^itue 
niKlcus a])i)ro.ich each other, thei^thc magnelie lines 
of force betwt'fii tlie Iw'o atoms <ire stich tluit tlicre 
must be tw'O places of eiiuihbuum for the tw'o nearest 
ni.ignetons—one m wliich they <irc when the atom-, 
appro.ieli, and tlie olhei the position at right angl<s 
to this holding the two atoms together by means 
ol tlu- outer elect roils A model to illu.str.itc this (Pigs 
1 and 2) was (onsi meted witii four fixed i oils to repu-- 
si'iU two of the out<T magnetons of two separate atoms 
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aiid with two moving roiS, each able to turn on its 
own centre anti on a eonimon centre between tliein 
On ii.issing an electric tiiiient tbroiigb tlie svsteiii 
tbe moving toils alwajs arraiigetl tileinsclves in one 
position 01 anotlier at light atiglcs actonbng to tlie 
pl.ning of tlie four fixed coils. Tins suggests ,i new 
I theorv ot t.ilelHv -a vateney not tle|)endlng on the 
number of in.ignetons in (be outer sbell, but on the 
niiinber of groups of tlirce in.ignetons Tlieic would 
be imm.iiy, secondary, anti Icril.iry s.’alentles, the 
eombiiiation tit two atoms at once producing ficsli 
groups ol tbiee electrons which lead to new' v.ileneics. 
An explanation of chcmical^tombination is offered. 
—A E M. Geddes : Ob;tervatlons on the structure 
of the hydrogen lines Ha and Hs Sommerfcld's 
fTicory demimUs a constant lre(|iiencv separation of 
tbe components ol spectral lines The results 
obtained tend to indicate a .gradii.il tlecrcasc in the 
separation T.I11S appears to siiji] ort M‘f.cnnnil’,s 
iile.i that tbe frctpienty separation gradiiallv 
dmibiishcs and vanishes at tbe limit ol the B,rimer 
series-I) M Y Sommerville: l.(ivisiim of space 
by congruent tii.infsfes and tetialicdra i be various 
ways 111 which it islpossible to divide the iilaiie into 
congruent triangles, and sjiac., of thiee dimensions 
into congruent tetrahedra, is discussed.—Sir Thomas 
MuiT : The theory of alternants from 1896 to 1917.— 
H \V Turnbull. Double binary forms. The (m, n) 
form -OC)ainr”'V,”'*, otHn is binary in 

Ixitli independent v«riabics z, z,. Kclative to the 
independent linear transformations trom z to z,, 
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B, w, an invariant theory can be constructed. Tliis 
Lheoty has bc^ studied principally by Peano, Kasner, 
ind horsyth, out only for values ol w, v, not exceed- 
"/J' paper i.s pnaiaralorv to a proof 

.71 (»orq<iii s theorem-jthat ♦tlie complete luvariaiit 
system of the (m, n) form is I'mite. ft is the alRcbraic 
theory answering to geometrical inversion. * 

• * Paris. 

Academy of Sciences, Novcnilvr ij - M Emile 
licrtui in thif chair--Marcel Bnlloum . Einstcinian 
gravitation. Statics. Singular points The niatcii.tl 
point. Various remarks - K Fournier Jvxpon- 
ments on the gtmJancc of dingihic balhions tlnoueli 
fog by the method of \V. A Loth ; their con.sefjueiu es 
The electneal metliod oi M Toth, originally (Icsigncd 
for the guidance oi ships into port in' loggy wentiu r 
is 0(|ually applicable to acropl.in<‘s and balloons '| Ji,’ 
guiding cable may be eithci aerial or l^nncd m the 
earth. The latter method might bo employed in 
establishing aciial communic.ilions acioss llic Sahar.i 
— L. Gulgnard . The existence of eertam pioleid 
bodies in the pollen of various Asclejuadaec.e -- 
Charles Richet and Mine A (), Le Ber Studies on 
lact*- fermentation. The action ot very small dn^os 
of substance-j apfxircnlly inoflcnsivc Substances 
.such as urea or milk, not considered poisonous, can 
exercise, even at very great dilutions, a distinct 
influence on the activity of the lactu iennent. Jt 
follows that bacteria, .since they react to such slight 
influences, arc never found under identie.d condition', 
of develojmu'ntA. de Gramont. L'ltim.ite lines 
and spectral senes —P Fatou Certain uintorrn 
functions of two \ analiles -Spyridioii Sarantopoulos ; 
The number of roots ol holomoiplious luiiclions in a 
given curve—Mf Guldberg Mean \alucs - J.iccpies 
Rueff ■ J hcorv’ ot I lie plieiioinena ol exthange 
Two pnneiples are omincia(«d giMug tlu' lel.itions 
between rates ot exchange ami piireli.ismg po\tei ot 
money m difterenl countries, cxi hiding cimiitno.' 
Jiractising contimiou', nitl.itiim T’iic principles are 
vciilicd by constructing curves ot the piirclMsing 
power of the franc in lujglaiicl, the Emted St.ites, 
Italy, and Spam, over a scries of \cmis- A Buhl. 
The secular movement of the peiilichon ol Mercury - - 
Koclolpho Soreau The laws ot vaiiation with alti¬ 
tude, in the troposjilieo', ol the characieiistn.s oJ 
standard air -Henri Fabre llcnering lliglii m (he 
.\reditcTranean Tlic flight of a bnd (])ioi».ibIv the 
]>uthn) has been studied ; it rarelv flies m calm 
weather, and wlicn torced to do so its'llighl rcseinhlc's 
that of a duck lint .is soon as llic wind velocity 
and height of^hc wa^’cs re.icli certain dc'limlc' v.ilues, 
the bird flies W'lth motionless v^nigs T'Jie exjilanalioti 
of this flight IS based on the hypothc'sis that vcitn.il 
air-currents are picxluccd by^the wind sliikingttlie 
Waves riiciie must be»l)oth ascending and descend¬ 
ing air-currents, but the*bircl utdises only those' 
ascending currents the direction ol wlmh is controlled 
by the direction of the crc.sts of the wa\cs —\V. I> 
MacMillan; Can the nmaii clensitv of liie Uiiiver.sc 
l>c finite ^—Emjlc Borel. Remarks on the jueccding 
communication —Cli. Maurainand MitRi. <le Madiiihac. 
Evaluation of the intej^sitv of the vi'itic.il elec tric 
currents traversing tlic soil m Fraiu'o -R Boulouch . 
rhe aplanatic tcTescopc.--R. jemaust. The .ippliea- , 
tion ol pyrometdrs to high frecjiyiHy measurernonts. 
ihc F 4 ry pyromctiji can bo utilised m some 
measurements necessary in radiotelc'grapliic installa- 
Ijons. Two examples are given, the caliliratioii of 
higli frequency ammeters and the measurement under 
working conditions of the resistance of the oscillating 
circuit of a lamp generating .station.—L Gaumont; 

A new sound •amplifier. The Aubratmg part of this 
ajiparatus consists of a silk cone on which is coiled 
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a spiral of tine alimiiimim wire : the cone is fitted 
between the polos ol an electromagnet, smul.irly 
shaped. The Leleiihonc currents# p.iss round the 
spir.il wire ou tlie cone, which is set m vibration by , 
the action of the magnetic field. TTie soniul is 
magmhed without distonioii. and one apparatus had 
a range of hearing ol joo metres.—P. Lemay .ind L. 
Jaloustr^. home niiciobiological consec|uences of the 
oxidising projierlies of ihomini-.X Iwirlier rese.ychcs 
showed that the i.idioactive elements licifave as 
oxidising c.itahsts This siiggc.stcd that thoiunn-X 
should f.i\our the giowtii of aeitibic orgj^nisms and 
slow’ down llie ch.celopnii'nl »1 .ai.iciobu oig.imsnis. 
I'.xpcnrnentiii [uoot ol the correctness of this Mew 
lias been obtained, using li Uuticiii, and Ji. Jjiitvnciis 
as ih(‘ rest organisms - R Lotsel and Michailesco : 
The i.kIio.'k In it\ of the ^iVngs ol the Ikiths of 
Heiciiles 111 K'onniaiiia. TTie wateis from lour oJ 
seven springs cx.iinmed show marked radioactivity, 
ill .iniounts vaiying witli d.ite of collection - L6)n 
Guillet and M.irceUBallay • The vajxiur pressure of 
some coppir-zmc allots in the solid stale The 
^'apom ju'cssiiic ot /-iiic in bi.ass (zinc j4-8 jvr cent) 
varied between j o mm <it t' ^»i(l 19*3J min. at 
630^ f In the piesi'tue of .m, the loss ol /inc was 
smallei than m iiitiogen, hydrogen, or carbon 
monovide .MM Dervm .tud blmer: Ammoniacal 
silver fliioiidi.- This <dini)onnd has the composition 
AgJ'' JNJI3 2Hj() On i.iicliil he.ifing it loses 
watei, .imnioma, an<l .unmotiiuni fluoride, leaving an 
explosive ml I id(“, \g-iN j Valentin TTiesolidili^a- 
tioii of the svstcni M”( h RT I HaCK -RaiilPascal: 
M.ignctK nn,il\sis ol iIk* sl.iiinic acids Measnre- 
iiieiits ol the niagnctK siisiI'ptilulit) c)f stannic oxide 
in farioiis slates ol Indoition gne no eMdeiicc ol the 
forinalion ol .my dclimte stannic acids — 1 -' \V. 

Klmgstedt T I*.' • ultraviolet .ibsorplioii spectra of 
toluene .m<i the x)leiu.'s Tlu' lliree xylenes possess 
vciv dilleierit .7i)snip(ion spectr.i -Louis Grenet A 
pussiiile moditic.itioii of tlu' iioii-ccmenlite diagram.- — 

1 . I Simon TTic intliieuce of the structure ot 
organic compounds t>n tlieir oxubition liy chromic and 
sulphiiiH acMis file tonibiistion ot oigihiic cofli- 
poiinds by tile chroinic-sulplniric .icid mixture is not 
always complete, and tioin the <Iala gnen, tJierc 
would apjicar to be ,i»iel.ition between llie aniotml of 
carbon escaping combustion aifd the molecular 
slnictiiro of iIk' coiujiouiul .'\ndr 6 Brocket: Some 
pio[>erfics of the a«-ti\e nickel employed as cata¬ 
lyst m org.inic chemislr\’ -M.iiccl Delipine TTie 
indin-dipyi idino-letr.ichlondes M[Ir(('5if6N)jCI,j —• 

M. Faillebin . TTie hydiogenalion of aldehvde.s aiul 
ketones in Ihc presence ol june .md imjuin^platinum 
bl.ick The ri'diution ot aldehydes and ketones to 
the corresjx'inding ali'ohols hy hydrogen vvitli pure 
platmuin black as .i catalyst gi^es liatl ju«lds . there 
IS a tendency for thi' Icwmation oi hyiTiocaibons, and 
the catalyst becomes rajiKilv •tatigifed If the 
platmmu bl.ick is made Irom a solutioTi ot chlor- 
iflafmic aetd ronlaimng teiru chloride, the impure 
catalyst gives cxcJfllent*,yields of alcohols.—(h 
Delepine and \'. Milon • The presence of Waulsorlian 
reels in the carboniferous limestone of*the laival 
b.i^m — T. Barrabe The ])iesencc ot transferred 
sliat.i in the eastern Corbidrcs.— !•' Roijian*: The 
<j«iateinaiy terraces ol the iippei valley ol tliT' Taj?y^. 
-•.Albert Nodon : Iv’esc.trches on solar a^'tion at a 
^distance --V. Schatters : faghtmng au4l trees. ~E. 
R^ger • The' ilb.%odic*return of severe winters in 
i80o Renou noted that severe winters iccur periodi¬ 
cally. The author gives additional data in support 
•of this, and puls the period as .\P years - -E Fichot: 

The constitution of oceahic areas in basins of reson¬ 
ance, originating Irom continental mas.sos under the 
action of the tides.—G. Hamel : Some peculiarities 
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0} th<' alp()lop:K tioja of Saint Malo— P. Maz6 : The 
j)ractual corulitions for using caiciuin cyanamulc as 
a manure j lie way to apply calcium cy.uianiide 
• to the soil IS to mix it with jieat —Ch Bnoux: The 
comji.u.itivc assiniilahility of caltiurn phosphate and 
the phosphates oj non and alumina. Plints can 
.issiimiale phosplionis fiom the ]>ho.sphjtes ot alu- 
imnium aiul iron, .ind Irom tlie expenments 4esetibed 
th(' Ifcihty ol assimilation of phosphoius Jioiii the 
jiliosph.itcs ot .ilummiiim, c<ilciuin, and inm is m the 
Older gi\Tii hromTliis it follows tiuit in determming 
the iiselul ^iliosjiliofus in m.imircs tlic soixent cm- 
l>loved should attack imt onl)- the phosphates of the 
.ilkahes, lime .iml magnesia, Init also jjupspiiates ot 
lion and .ilniiuiia —,\ Pezard .iiid h Caridroit l iie 
action of the testicular hormone oil the rel.itive 
valency ol tJic alk‘Iom(«['pluc factois lu slu'cp (Dorset 
and Suflolk) - if Barthelemy Maturation in ('i/yo 
and activation ol the eggs in the general c.i\it\ and 
coiulnits in Ifana fusia —I'.inl Portier .iiid M.ikcI 
Duval' OsiiiolH pressun-oi the l)I<*o{l ol tlu'" wiind 
eel as a tniiction of modila atuuis ol the s.)hnity ol tlie 
external incdiutn IIm' imiiiis alnmdanllv secieled 
at the .suifaci' of the sKiii ol the cil has a luaiked 
iiifUieiice on tlie isidalion ol the mleinal medium. 
I lie |\irlial or toinplele removal (hy wiping IIk' sur- 
J.ice) ol this piotettive medium causes an iiurcasi' in 
the Osmotic pressure of the blood senuii when lii<- 
s.ilimty ol th<‘ extern.d medium is im leased -h'd Le 
Danois • 'I he piediclion ol the \ahie ol liic lu-rnng 
cal’cli 111 winter the iirediclion js b.ised on tlic study 
ol the 1.^’ (' Isotherm at 50 nudres (l<-[)th in \ugiist, 
ami the <issuniphon th.it the mo\ eiiienls ot tli<“ hen mg 
aic go\cined by the temper,ilme tlie waliT 'Ihe 
fishing results tins winter h,i\'e (oiilirmcd tins \ lew*- - 
Louis Roule : 'I'lie cc(jiogv ot tlii* sturgeon ( -hif-^oisfy 
sfi(no) in the .Ml.iiitic regions ot I'raitc# - 11 H^nssey 
'the biocliemn'.'il suillicsis ol f/-ft-mamioside st.iitmg 
fiom nKinnaiiis -JCmile L Terroine. t. Brenckmann. 
.mil \ Feuerbach Tin identity ot composilioii ol 
orgc'iiiisiiis ot the s.iiiie sjxxies attci di.Uh l.iy st.ma- 
tii^n —(i Mannesco • 'llie lole oPo.xidising Jeiments 
111 the pnfllnition of iiwers and iniT.imnialions 


» liRUSsM.s* 

Royal Academy of Sciences, (k tolx P i i - ,M .\ 
Lamcerc in the ihair- -(’ CesAro the blue lUstals 
ot dislliene Joimd .it Kat.mg.i h.n ilitv ol llu- Ah ' 
clca\'ag(' Tile angle ol cxlinctmn on a', ,ind m llie 
other fai-eij ot the vei tii al xoiu' ('.oik sjionding laces. 
’I'he results of a det.iih'd cm sl.illogr.-ijihu ex.unmalion 
ot sin.ill (.i\st,ils ol dislheno, tolletlisl in K'.'il.inga 
saniJs 'the sanK* sanil coiit.lined .1 single ir\st.il ol 
eiicl.ise, a eii^*nerai not Jiailieito found in the Congo 
—Leon Frei^encq New iJe^gimn The colony ol 
arctic-alpm^ amm.rls and jil.mts found on the ]>ai.i(|ue 
.Michel plateau is exceptional and is m^t foumi to the 
.same extent on the olhci high [il.iteaifx of New 
iielgium, iiotal*!) at J.osliMtnergr.iben 'I liis jdieno- 
meiion appc.irs to he coimei ted w ith th^ loe.il .uiomaly 
ol tcn)|)orat lire vvlm h < Iiaim teriscs the i linuite of the 
Har.niii Muhel—Maurice Nuyens tlie trajcl'^iy 
ot an ])Oint in tile tield due to an election 

-••IS Buttenbach . Note on k.isolite Ihe lesults (^1 
a cryslr.llographic examination ot kasolite, foimd along 
with ]ntchbic*nde in the Katang.i lopper mines- -* 
Charles Fraipon^: Observaliorft on llll' I.irAte ideist^i- 
cene Fclidie. 

i\ovcmlx*r 4J Neuberg : Ceometry and nicth- 
nnics - N. Saltyko\«^: The deuelopmcnt ol the theory c 
of i>.trtinl cipiations of the* first order of a single 
unkiiQwn function.—P.nil Bricn Jicsearchc.s on the 
embryogeny of Salpa niaxnna. 
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Svijney. 

Linnean Society of New South Wales, October 25.— 
Mr. G. A WaterliQubc, president, in the chair.— 
K. J. Tillyard :o Me.sozoic lELsects of Queensland. 
No. (j. fn the Protorthoptera a laige number of 
Iragments of the peculiar Mesoythopfeyon locusioides 
Till enables a full restoration oftthe wing to be made. 
I’wo new genera and species jue described in the 
Orlhoptera, one related to niantids, the other a very 
elongateil locustoid type In the (idontda a practic¬ 
ally com|)lcde wing of an Arciiizygopteron lormiiig 
file tyi)c ol a new family is discussed. In the 
Hemiplera a huge number of new types arc dealt 
with, including the first Tii.issic record of representa 
tives of the Cryptocerata or water-bugs, and several 
new Ilomoptcra belonging to the Scytiuopteridcc, 
'I'ropidueliid.v, Cixiiday an<l IpsvKiida*--A. J. 
Turner . Sonic Auslr.ilian moths from Lord Howe 
island. Slop tralhc pl.iys an important part in the 
mlrodiutioii of Auslr.ilian species ol i-cpidoplcra 
into Lord Howe Is , Norfolk Is , and New Zcal.ind.— 
Ver.i Irwin-Smith . Notes on nematodes ol tilt genus 
idus.iloptera. Pt iv- The Physaloptcia ol Aus- 
(r.ihan Li/.iids (eonld ) Two new spccii's and a 
larva found cm-ysted m llie body .cavity of Hinulia 
((nunhituni .irc describeil The cyst-iorming habit 
was not known lielorc m the gciiii.s, and I'iiysalojitcra 
have never been recorded, lullicito, outside tlic 
aiimeiitaiy canal — (L D. Osborne The geology and 
petiograpliy of the Claiencetown-fAilerson district. 
PI 11 ilic 1 .tiger faults are connected with tlie 
iolding moxemcnts wliieli jirodnced asymmetric 
])limgmg idlds as the mili.ome ot thrusting due to 
the siibsidimce ol the siib-occ.inic segment of tlic 
Paiilic Tlie .igc of the laiiltmg and folding is 
piob.ibly post-l'jiper iMaimc and })rc-Triassie. A 
com{).inson between the plan of the outcrop of the 
Polw'.ft-ia toagloiiiei.ite in the IVrmian Smics and 
tiicit o! the T'.itctsdn (osc.mitc m the Kuttung Senes 
gi\('s e\]d('tKe ol ditlereniMl irumphiig ol (iicsc twe^ 
I senes 


Official Publications Received. 

Uriti-.li \->lr,>ii<iiiin,il I'Mx i.iljriK lliimll'orik lor l')2'l I’p as 
(I.oTii'im IWr. ami S|H)t,tH\voiiili, l.td ) 

l>ot<' llai III!' I..ili.ir.itr,r\, rull. ic. u-.. .NoHlniinhiTlaml Kcporl for 
till- I I'.ir I mlitij* .(iim-.lOlli, 1'122 Uiliti'd by I’lol .VIcMtmlc'r .Mci k. 
J‘[> Id,'. (Clllll l< iDll-. ) 

M.nir.i-' Kiilii lies Di'ji.itlirn'iit Unit till No 1.1 \(liiilin->llaHon 
li< |)nit. I'll'i-jii. b\ iii<- Mon Mr I V 0 Caiiipbrll . Jli-iii.tiKs on 
I'.iriTilrif'.iiid .M.iriiJl.o I mo oi Oil ..tii] Oii.iiio, bv sii F \ Xii liolson 
(lb poll-. N'os 1, 2 Jiml .1 ol FIJI) l-p 206 (M.idra^j. (ioveriiinonL 
I’liss) Oiniins's 


Diary of„Societies. i- 

^ ^ Tlir/ISDA V, IlF.i'EMltP.K 28 

.t.S'.VIKL CONMillllXCE OP EDUCATIONAL ASSOCIATIONS (ut ll(‘(Ifor(l 
C'<<ll(st' lor \\ onieti), at -.Sir Mli tucl .s,i(ik'r. I’ri‘siilt‘iiti.il AiUlrcsn 
Kovu, Institution or Okpat JIkitcin, al -Prof II 11 Turner. 
Sin Sleps lip the Linidrr to tlie Sbira (1) Tlie.bist.im e of the stiira 
{.hivemlc JxetiiriC) 

fill DAY, inxpMPEIl 21* 

Ki OKNK s Eim ATio.N SiiciKTY (tit Uiiivorulfy rAilcKc), (itH 
\ .M u \ (.nt ITiiJversitv i'<Jece), at :t.—Sir Artliur Vnjip and other,n 
The V Ml' \ uml \iiult^^<hlcat)ori 
.Vatioval J.pojlk pok Health, Matepnity, and child Welpaius 
(. it riilv<‘r«.iiv (bjlli'fje), at 6 :l(i—Dr. li Pritdiard. Physical De- 
velopiiH'iit and Its KockI Jleiniireiiieiita 
.fi'.Mltn l.NSTiTiinoN op I'Jnoinekks, at 7 30—F Mortcan. Urewery 
Kni!iiu‘erina 

EATVUDAY, PecEMHRR 30 

Royal Institution of UftKAT HitmiN, at S.—Prof II. H. Tiinier: 
Six Steps up the Ladder to the Stars. (’2) Th i Dlseovery of tho 
i'luiiet Neptune. (Juvenile Loctiirca.) 
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The Development Commission.’ 

T HK Development Commissioners have just ksued a 
report on llieir open I ions during' the year etidid 
in Mardi last h'or a llluo-liooL it i-s an unu.siialh 
intercsling doeiiment, lonlainiiifi as jt does main 
\eibalim reports Irom Hiretlors ol Keseanli lalio do 
not disdain, on oitasion. the <iid%l the {xieis in ile- 
.si.ninnir tlieir ialioiiis \\V max mslanee*Mr. \V. I>. 
Hard} on lisli^rx n-seaii li ■ 

“'i'he Irontal allark." he saxs. '• usually tailed, 

‘ t.ikiii” ,1 pr.iclKal xiexv ’ ol tJa prohlem. olten laiK, 
and rardy ^ixes moie than a jiartial and meomjxlete 
solution 

“Sdentil'n histoix shows that the solution of a 
prohlem iiioH' oftcmlliaii not 1 omi's from a diieitiun 
totally Linevpeited- - 

■' ■ ^■nl \\ liilc the tiled w.ixes. xainlx' IneaKing, 
Si-em lieie no p.iintiil im h to g.un, 

I'.ir baLk, tlironj'li t lec'ks and inlets inakiiif^, 

( onies, silent. Hoodiii}' in, the main ’ " 

.\n(l the (orollary is well espiessed 
“The seardi fui the Imidumeiilals ol knowledge 
must rem.iin llie biisiiie.s', ol spei lalnls trained to the 
use ol the ti'st tube and mii lost ope. Hut it is one of 
the araxesf lalkuies resjxonsilile lor the siispa ion with 
whidi the ‘pr'Lliiar man ott<-n xiews snenee, wiudi 
represents the woik of iIm- s|)e(iahsl as somethin'; 
dilJerent from tl^\1,ol the man en^a^ed in llie d.i\’-to- 
ilax’ emplo)menl of mdiisti} ” 

Xo man has a wider lonlait xvitli reseanli m its 
prai'tnal outiomes than has Mr. ilardx', and no one 
IS entitled to speak 'fc'ilh {greater authority on ^he State 
organisation ol reseaidi • 

In tlte xe.ir i]ndor leixirl llie Development Coin- 
mis'iioiKTs ie< onunciuled tlie esjiendUuie of 368.4.:;o/, of 
xvlinh 41.37’/* was b\ w.ix' of loan. The j;iant.s to 
anrieulluie amounted to 226.>^3/ Cnder Ihe liead ol 
llsheru’s the grants i<‘(ommemled totalled 71,218/. 
i'lshery resiardi woikeis appear to be in tjie liajipy 
position ol eNjxlorers ot a mxv and ridi luuntrv, and 
tlie ('ommissioners weri’ xvell adxiseU m devotnii; a 
lar^e seitinn ot tiu-ir repoit»tn a del.ylA.1*review of 
the progress made in the solution 14 I'lshefy problem.s. 
As the Biilish sea fislteiies alone jiioxide aliout 13 
million tons of fisli an/ui.dl^, it is dear that even the 
wule seas ahoiil our coasts dainot uintinue to furnish 
siidi a <iuanlity unless the imrcased tonlrol which 
in(*tase<l knowledi;e alone will liriip'’ eonies *10 the 
rc*( lie Ol thi.s knowledi^e and the need for* its 
^eiision, here is an example • 

^ Tlie study Mitho edible erali,” sti\s Mr. Hardy, 
'■ now m pro^ness at Aberdeen^ li.is rex ealed the fact 
tlnit there is a steady migration fj^om the Kast Coast 
to the Morax- Firth. Oh? marked erab wa.s found to 

‘ 'IwfUlli Ucpoitiif tlio Development Commissiouer, for Ihe yc.\r ended 
M.irih o, 19'- H St.itiomry Ollae j.t M 
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fiavL* covLTcd o\ (.T !oo miles of coast in just about as 
many days. All jhe lines of mijiration meet at a point 
, in the Moftiv Kirtli. Why? VV^e do nut kngw, but 
it is somethin;; ^-ained to have established the fact of 
the mi;;ration.” 

Another inlereslin;; discovery is a mctii'^d oj purifying 
nuis^eh* |and, probalily, oysters too) 1>\ treatiii” them 
with rhlorinaled w%ter and tbereliv indm me them to 
I leanso tli«mselves*of scwa,ee baderia. Kcseardies m 
plankton are proceTditT;; \i;.;orousl'f at man\ lesearch 
stations. This, of course. pro\i<ies the most fiinda- 
nienlal problem of .dl. .Just as the harvest ol thel.uid 
ilepends, ultimatel}. oi! the a< tivilies oi < citain nm ro¬ 
se opic or;;imisms in the sml. so the haivcst of the sea 
depends, in the lon;^ run, on the murosiopu or;!anisms 
It contains It is interesting; to learn that, e<ni;diy with 
the s<nl workers, fishery mvesi|nat<irs arc ;;i\in;; mm li 
attention to hydro;;en ion coruentration. In sea water, 
tills me.isure of acidity appears to be lorrelated with 
the <ontent of <)rp,anic matter. Perliaps the most 
important fishery [iroblem is comic* ted with the 
licirin;;. 'I'he mvsteiious movements at this fish, 
affeitiii!; a.s thiw do the livelihood ol thousands ot 
pel sons, have been i elebrate*! in son;; and store ,SI)oals 
ma_v siidflenly desert waters win* h thev h.iv e tre([uented 
for lentLines 'Hie llanseali* League (a (leiman 
domination ot Iviyudand) was terminated in the filteentii 
century lar;.e’v lyv the lailmc of the heriin;; lisheiv 
in the Baltic ; within livin;; memory, the herring: li.is 

deserted Lorh Fvne m Scotland As the Scottish sone, 

• ' 

“‘Taller kfcrriiT “ rims • • 

“ ^"ou may ca’ them vulgar faun’, 

Wives and nntJicrs, nuyst duhpairm’, 

Ca' tkem lives o’ men ’’ 

'I’hc problem is as yet unsolved, hut it fs the business 
—and the certain hope—of s* lenee (o solve it. 

Of the many forms of State organisation ol research, 
that undet which fishery investigations are regulated 
appears to he one ol the best. In outline there is 
provision fnr^(i) “ tree” and (2) “dire* ted” researcii 
The latter is defoted to the soli^tion of definite eionomie 
problems, ^fiereas^the former is coiuerned with the 
study of fundamental jiiolilorns wliuh lie«d the root 
of an\ .idvaiv c in tlie pru'-yTal spfiere. But no attempt 
lias Iicen inadc to lay down a definite liorder line. 
ContKrllmg both there is an .\<lvisor\ I’ommittec ol 
sei^nuiic; men, the advi<-e of whifh the ('ommissioneis 
af?peai to a* * ept unhesilatmglv. • 

We noti* e.,..iliat‘tlie various Agrieultural Resear* h* 
Institutes continue to prodiiee^mu*^ Valualile woirfc. 
though the scelion of the report devot* *! to agn* iillural 
research docs not infliide muelkiiew matter of intere.st,* 
'Jhe report does not {-ontain, as in tlie past, an 
account of the present finances of the Fund. In an 
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article published in Nature for April 8 (vol. 109, 
p. 433) some apprehension was expressed on the score 
of the low ebb wbich last year’s report showed the 
Fund had rca* hed. Having stiVvived the attat^k of the 
Geddes Committees, it would be indeed unfortunate 
if the future of fishery rcseareli'should prove to be still 
uneeitain, while it is equally nceessary that the valuable 
resc inches of .such institutions as the Plant Breeding 
Stations simuld be continued and plaictl on a peimancnt 
hasI^ 


The Petroleum Industry. 

The Pelrolenin ami Allied hiduitnes : Petruleitiii, 
Natural CVii, Natiual IFiZ-vc-c, Asphalts and Allied 
Snbshweesy and Shale Oils. By James Kewley. 
{'Die Industrial Chemistry Scries.) Pp. .xi 1-302. 
(London • Bailliere,Tindall, and Cox, 1922 ) t2S. (>d. 
ncl 


literature ennierned witli petroleum and its 
1 proihiets i-> becoming almo.st as extensive as 
that whi*!i relates to coal. But whereas that ot (oal 
is the growth of some eentuiies, the literature of petro¬ 
leum has been accumulated within living memory. 
’Ihis Is due, of course, to the extraordinary develop' 
inent of the use of petroleum as a source of liglil and 
heat. The growth of motor transport has been 
rcnuifkaltle, due in no small measure to the influeiue 
of the Great War, dire* tly and indirectl) Aviation 
has arisen vvhollv within our own time, and is on« 
of the most sinking of Ih^ new departures which the 
twentieth century has witnessed. The exploitation of 
0111 oil-fields has become a <[Liestion of national im- 
p*)rtanee. and, it may be added, of mteinalional diffi¬ 
culty. 'J'he growth m the use of petroleum is well 
illustrated by the subjoined table, taken from the 
re* ently pubhslied Report of Lloyd’s Register of 
Shipjiing for the ve.ir Tg2i-i<)22, showing the pro¬ 
gressive ddiiand fiir oil-iarrying vessels. 


‘ July i*)i; 

July loio 
^ July 1*120 
July 1*121 
July 1*^22 
It is further sli^iwn 
vessels either origin; 
se*|U(‘ntl) (onverte*! 

July 1*114 
July 191*1 
July 1020 
July 1921 
July 1922 

2\dditional evddenc'c 


OtI-liiik< t' 

1,478,988 gross tons 
’i,*>2*),n3 
• .T 35 -t..V 4 

. .p 4 i 8,088 

3,062,6*19 ,, 

ly the increase in'gross tonnag*' of 
lally fitted to burn oil fuel or sub- 
for that purpose,: 


i' 


is fu 


liU<sl for 
biirnmil oil fm-I. 

i,3'o,2o*> gross tons 
J.jjf'.OyS 
0 , 35 y.. 13 t 
12,706.635 
14,464.162 

nished by the"'large increase 
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in the number of motor vessels (luring the same interval: 


Motor V(.*sseJ^. 

Nuinbcr Cross tons 


July 1914 

• -207 . 


July igly 

• . ^12 

• 752,606 

July 1920 

1178 

055 ? 8 io 

July lc)2t 

■ , • 1-173 

i,2.|M,<Soo 

July 1922 

. . 1620 

i.5j2,i6o 


These sfatisticN. it must lie understood, aie thti.se re¬ 
corded in tlie Reiiistor liooks of tlie so(ai\-, and an* 
proliahly an underestimate of the growth wliuh lias 
actually oeeurred throiu-hout the world. The\ are. 
iteverlhelebs. highly si;;niricaMt <intl mstru(ti\e. and 
TsCrve to illustrate wj^al is a ^meat laelor in woild-wide 
progress, and eminently l•harllelenst^e of our oun .ige 
The book under review may lie re< ominemled as a 
concise and well-informed ac( ount of the rise and eiov\ tli 
of this important industry. It is uell arrangni and 
well written, and i orisidering its lynitation a.s to spate, 
dealsTn siiftii ient detail with its more important jihases. 
It i.s divKled info nirte mam sntions, or parts, eadi of 
which is fuiliier subdivided into se\eral subsections 
The eliissifiration is rational, and iondui.es to a logual 
treatment ot the sulijei t-matter 

Tart 1 . is mtrodiutory, and tieats of the termino¬ 
logy of petroleum products and of the luslor\ ot the 
lietruleum industry, of lh<' cliemistj^y.geologv.and mode 
of origin of natural petroleum. Part II is lomeined 
with natunil gas, its oiiurreme. distribution, com¬ 
position, and appliiations. Part HI tre.its ol mide 
petroleum, its od urrence. distribution, and ih.iracter , 
of drilling and mining opeialioiis, and ol the storage 
and transport of crude oiraiul its li(|iiid products. 
I’art \\\ deseribes the manufai ture ot siiale oils and of 
lite variou.s tars olilained .is by-products Part V 
deals with asphalts. Part VI. with the natural nunraai 
waxe.s. Part VTl. with the woiking up of (Uide oils, 
their distillation, fractionation, and i hemu al licatment, 
the mamifacture of paralhn w'uv and Uibruating oil . 
“ cracking ” ar^ iiydrogcnation proi essc.s ; and reliiiery 
waste products Part VIII desc*ribestlje<*h;irai (iTsand 
uses of petroleum products, an^l P.irt I.X gues snue 
account of the methods ol t^tiyg.md standardising them 
As regards the origin of petroleum, in spite of mucly 
discussion and the voluminous literature to wliitli the 
subjei't lias given rise, we icnow nutliing with ceil.iint\' 
The voleanic or inorganic theorv. altimftgh advotatvd 
by such autlionties as, llumbnldt. Jleilhvlot, .ind 
MendcleefT. is iticofu Insive. and there is an increasing 
body of e\idenee against it. On t^ie other hand there 
arc many objections to*the assumption that petroleum 
lias been produced from organic remains, altlioug iWl... 
geological eiidence, at least in tlie case of ceilain oil- 
bearing cli.stricts, lends a ('ertgin measure of support to it. 
The question is fcirly disc ussed by tlie author m the light 
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of tlic most recent contrilnitions to it, and. on tlie wliole, 
he is inclined to consider that the maymty of i rude oils 
are probably of vegetable origin, although Itc arhanees . 
no surmise as to the meihanism of tlieir formation. 

One ot the imist imjiortant de\eIopmenls ionne»tc«l 
with the iictroleiiMi industry is the,utilisation ol the 
natural gas w!u» h is esulved in enoimoiis quayUliPs in 
(crtam oil-bearmg legions This imlis.uion has m.uiily 
Odiirred on the Aiueinan (onlinenl nwi«g to the 
cinunistaiue ^hal reriain of the ofl wells aie not too 
remote from (cntiis ol population, Main Uiwiis in 
Aiiieraa are Mippiicd with tliis^as iit a \er\’ low cost. 
-Miu h of the g.ts Is eonsunn'd m the maiuihu ture of 
so-called »arbnn-b)a< k, an e\trenu‘l\ fine form of soot 
far sujienor toordmarv lamp hla* k as a pigment and for 
tlie inaniii.u ture of [umtmg ink It is i.ihuiated tliat 
one pound ol (‘.irbon bl.uk Milfues to print 22^0 copies 
ol .1 si\leen-j),ige newsjiapei I'pw.irds of tiltv million 
pounds of this material were piodiiced in the Tniled 
States m i(j20. from thirl_\-iune oper.itmg plants in 
%arious Sl.ites. iii.iinl} m West \ irgini.i and Louisi.tn.u 
Consideiable (iii.mlities are iis(d m the niblier two 
industry. for the mamit.u tuie of st()\ c polishes, ('luncse 
.ind Indian ink, jiaptr ni.imil.u lure, tarpaulins, et<“. 

Put even wlicn the gas <ann<tt be iiunu'diatelv uliliseil 
It is now liqiielted .iiul stored under piessure liy modern 
compression .ind tctrigerating pl.int, and < an be Irans- 
poiled. 

Mr. Kewley i.s to be (ongiatul.ited on the iirodmtion 
ol a \ aliiable contribution to the litiT.iture of an industry 
wliK h IS pre-eminenth’ eliaiau teristie ol uiir ow^i epoi'lf 
_ . _ 

Unified* Human History. 

./ Shorl iintor^' of iJie WoiUI Py 11 (I. Wells. Pp. 

\\i-i j^2. (London Cassell and f'o., Ltd,, 1922) 

l sS'. IH t 

Ills is a new work covering the same ground as 
the “Outline of Ilistoiv " and in the same 
spirit, but re-wiilten ami better written, and (orrecting 
nianv of the fnulls ut jiidgineat and pn^iifrtton wliich 
distigiired the (“urlier bool< .Mr \\ (■ 1 ^''hastligesled his 
mateiial in the interval and writes now witli ease and 
ma'^teiy. t!h‘ arrangegneut^md general division ot the 
space IS (juite satist.ictorv. ?md the prodiutum and 
illustrations aie excellent It is a great teat* following 
so i-fiickh on the labours o! the “ Outline,” and irfl who 
ary mtcre.sted either in history, in ediK.ation or*in t+iy 
goi i.il jirogress ol the world as a w^ole. aru under a 
decgi deiit of grakilgide Mr Wells forg^arfying it out, 
Xolliing has done so much to .iwaken the pulilic to the 
.social importance of history, and tig:* readers of history 
to the unity of their subjei*t. The books are a prodigy 
ol industry and skill and in the realm of literature the 
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best thinfj wo owe to the war. It was at a gatlicrinjf of 
thinkers and .soc workers during the war that the idea 
of teaeliing world-history to all nations on a common 
j)lan wa^ first mooted, and Mr. Wells responded to the 
appeal. Jlis “Outline” has sold in luindrccK of 
thousand-', especially in the United Stato. It has 
provoked demands among working men to be taught 
history m that .spirtt, it has clianged the outlook and 
the syilalAises of .s^oie.s of teachers, it h.is helped to 
sutcess other similar hooks siuh'a.s Jhe fascinating 
“Stor}«of Mankind ” hv Van Loon, wIikIi has come 
over to iLs from Amenci,! this autumn. 

In \ievs ol all this, it is ])altr\ and unworthy to dwell 
on minor defe( ts or on dilferemes oi judgments, and 
still worse to condemn Mr \\’<lls hecaiise not heing a 
“ historian,'’ he has done a work which ‘‘ histon.ins ” 
ought to h.i\e (lone o\er and o\er .(gain In-fore. 

It was piobahh this fac t. that he w.is not a historian 
in that sense, immersecl in the dct.iils of some special 
jicriod or nspes i ot history, which, added to lib own 
inrompaiahle [loweis ol leceplion, production, and 
ipiagination. eiiahled Mi. Wells to .ucomphsh the ieat 
The freshness of his mind prompts him constanth to 
Some interesting new v lew .some compaiisoin-spec ialh ol 
anc ient and modern limes, some wholesome challenge to 
aerejitc'd judgments; c “ It w.is not scfimu h tlie Jews 
that made the Mihlcg as the Ihhle iHat made the Jews ” 
‘‘How important a centur\ this sixtli n.c was in the 
history ot humanit). J''or not only were these (Ireck 
philosopliers lieginning the rescarcji lore lear ideas alioiit 
tile iinutrse and man's pla< e in ]f, .ind Kaiah c an\ ing 
Jewish prophecy to lU suhlimc'sl levels, hut. is we shall 
tell later, Gautama ihiddha wa^ tlien«tearhing m India 
and ('onfuchis and Lao Tse in China 1^0111 .\thens to 
the J’deifie the human mind was .istii 

lAen in the rase of Rome, to which .Mr Wells siiH 
does less than justice, it is enlightening to have the 
comparisbii with our modern cmpiie "The Roman 
empire after all was a very jiniintice org.misation , it 
did not echicate. did licit expl.im itsell to its incicMsine 
miilliludes ol csiti/ens, dirl not,in\ite tlieii c o-opcraljon 
in Its decisions ifliere was no network of schools to 
ensure a common unflerslanding, no chvliihulion of 
news to sustain collectue ftc ti\i^\' 

Ail SLitii comparisons, whether oj contemporary 
hapjic!lings or of e^ulier and later soc ml states, are useful 
ami insyiyng and arise from llie sMioptic Iranie of iilind 
ffliich c|iialifies a man lor such work as this ft is'an 
antidote lo^he Excessive criticism and tendenc y t(» 
pessimism whicH mark .so niiiclf cjf odf literature at ^lie 
present time, but it needs to he based on a .sound 
knowledge and apjft’cciation c^f the historical fact, ant{ 

It IS naturally on this latter si 3 e that Mr. Wells is weaker. 
He dftes not estimate duly what Rome did lor the* world, 
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the greatness of her legal work, its continued progress 
its permanence in the ntodern worltL Nor does h 
allow for the construrtive value of tlie medieval Churel 
and (athohe rfoctrine. No,.word of Dante (or o 
Descartes) with a whole chapter for Charles V.! Tlia 
is a blemish impossible to pa:^s over. It goes witli i 
general tendency in the book to lay .stress rather on the 
externals and the picturesf|ue figures M history thar 
on the deeper, spiriUiul, or intellectual factors. 'J'hus 
Archimedes and Hero apjiear but not J’ythagoras, 
Stephenson and Watt hut not De.scartes and Leibniz 
or e\c‘n Newton. Scienc e appears as the transformer 
ot induslr)-, the.' generator ot slear.i-engines ancl steam- 
slnps. but not as the knitter-up cif men's minds, the now 
iiniwr.sal doctrine which replaces theological dogma. 
I'Aen science as the healer and preventer ot disc-ase 
sc'eius to find no place . there is no word of Hipjiocrates 
01 Pasteur. 

We know well how easy it is m reviewing such a 
hook to draw up lists of ine.xcjsahle omissions. It 
would he ungrateful m tlib case, for Mr. Wells has given 
I us so iiselul unci attiacUve a gilt and has worked so 
valiantly for the cause both ol histoiy and of scienc-e, 
and especiallv of sc ience as corning into and moclifving 
history Ills answer, no douht, to the last criticism 
would bethal tins v\*>an introdiiclorv volume,.ind that 
therefoie he avoided such matters as philosojihv. Rut 
c an yne piojicrl) tieal ol rehgicjn without philosojihy ? 
.And tlieie are sympathetic chapters about Christ and 
Jhiddha. It woiilcl help his general cause, whic h is the 
^.llvatio^ of mankinrl by c-duculion and unity, to lay 
more stress on the sinrilual or intellc’c tually ccjnslruet- 
ive aspec t cil S( ieiue and less on its niechameal apphc'a- 
tions. It is not the clilliculties ol posts and tariffs 
which will ultimately bring mankind togc^tlier in har- 
mc.mioib jirogress; n will he <i spiritual union cM winch 
knowledge and sympathy, science ancl law are co¬ 
operating lac tors, and m.iy he trac.'cd growing, somc'- 
times fillullv. and at various times and j.’arc's, hut never 
(|iute extinguished lioin the beginning of historv till 
nofl-. These .should be* the leading threads manyshoU 
sketc h of human histor) a. a whole,and it is becati.scof 
4 heir decisivo* conlrihutions to those elements that 
Greec e, Rome, Cluistinnity, and modern limes de.serve 
a spec-i.il place. IC .S. Marmn. 

jC ' 

Naturalisation of Animals and Plants. 

The \(itiiriiIiiation of Aninials aul Plavfs in Neiv 
’/.(■aland. Ry the- Hon. George M. 'I'hom.son. Pp. x 
-1-607 (Cambridge: At Rhe University Press, 
\)22.) 42,f. net. 

^ROM those early days in the neolithic age when 
the nomad tribesman drove his domestic stock 
from the region of its creation to new aVeas. naturalisa- 
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tion of plants iuid animals lias been a fart to be reckoned 
with in the evolution of fa^unas and of liunuinity. 
Even in countaes wliere the introduced creatures be¬ 
longed to groups identical with, of (losely related to, 
members of the indigeninis falna. anc* where, on that 
account, a simple speeding-up of a process aTready in 
force might have been ejpotlcd. llie inniieiK .* ol nalural- 
i^ition on fauna and flora has been profound, ft is 
easy to imagin*) how tnuch more intense that inllucnce 
might be in countries where the mav-conurs l)ek)ngc(l 
to orders of <\nimal and plant life unrepresented in 
the native fauna and flora, and entered a free lu-ld 
unhampered by the rlieiks which, in the . onr.s(' of ages, 
had created in the old country a tolerably stable h.ilance 
of Nature. ^ it is tins unusual mingling of the lannas j 
of distinct and widely difTcrcnt /oo-gcocraidneal i 
regions that give.s special sigiufiiance to the events in ■ 
Australia and New Zealand, and lias made the 
atien^ts ot the settlers theie a by-word mlhe history 
of acdinuUisation. , 

Another special interest attaches to these aieas, 
however, and adds enormousi)- to tlie \aliic of tins 
book. In the old countries, lying in the way of the 
migrations of palieoliihic and neohthit man and Ins 
successors, introductions of plants and animals have 
taken jihuc from lime mnncmoii.il, with thi' result 
that, since the beginnings are losf to \ievv, results 1 an 
be only dimly envisaged ; ljut m Xew Zealand, apart 
from a lew prelnstoin P<»l}nesiaii introdiieWons, 
almost every lieginrimg has a date, and almost eveiv 
stage of progress can i>e measured in terms of vinrs 

Mr. 'riionison iuis dealt uijh the uiiKiiie opportunity 
that lav to his hand in the seientifie spirit ; he has been 
chary of broail, generalisations, and he has tieen at 
endless pains to eolka t and vent) information, iimch 
of which m a few vears woul<l otherwise have slipped 
from ken. ('onse<[uently liis work must be regarded 
as a stamlard conlnbiition ti> tiie ItiMorv of a(- 
elimalisation. 

The plan of rfie book is (»f ihc^siinph'st ^ after a -holt 
inirodurtioii and historical leview, it puneeds to 
consider eacli animal ai^^l jilaftl iiiinxliKed to Nw 
Zealand, whetlier or not it*lias lusonx' established, 
in its order in sjsteinalic clas-.ilii,ation * ('Hie aiitlio^ 
has overlooked the lad that all his rodents are 
grouped under tl\e heading ‘H’ariuvnra^") Tlie ina-^s 
of material handled can ^le only roughh- gauged by the 
hict that of mammals and*birds alone, of tlie former 
uive been introduced, of which 2% have betome truly 
oral, and of the latter. 24 out of i mtrodueed species 
ire iKiw thorougiily established ; while of plant>, more 
han SIX lutmired species have become “ moie or fess 
ruly wild.” 

ft is impossible here to ffillow Jlr. Thomson’s cata- 
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logue of events; even the lamihar stories ol tlic ill- 
starred introductions ol the rabbit and its enemies, and 
of the irUriMliK'tion of liimible-bees loferlilise the mlro- 
dueed red clover, aie filled with new and signifuant 
detail : lint let us turn to Mune ol tlie broad results 
of this ccntuiv .nid .t hall’s inten'>e interlereme with 
XaUiie • 

(ire.it expectations weic foimed of the pwltability 
ol seeing the devihipnii'iil of new* vaiialmns and of 
im ipient new species . but (iflv^veiirs of i lo?c ob-scrva- 
lion lead t 4 u'#ulhoi to slate th.it he is “aware ot no 
dcTmitc perm.menl < hange m anv introduced ?pe< le.s " 
(}) 51,;) The ilatemenl does'yot exhaust the possi- 
bililics. however, first, beiause the time is simrt 
the first .inim.ib were mtr(i(lu<<’<! in 1773. -tnd mo-.t 
have bi‘en m the lountrv for Marielv more tlian liall 
.1 (cntuiv , ''e( oudlv, be( aiiM' ih.ingesare noti< cable •• 
red (leer introdiuerl lioin hort.irshire onlv fill) years 
ago, now e.ur), mste.id ol .i iormer limit ol 12, uj) to 
20 {lomts on tbeir antleis, and. thirdlv, Ixsatise the 
progeii) ol inlfoihued animals h.is not been sub¬ 
mitted to (hat miiuile exammalion and comparison 
of (lani.ii and other (h.ii.nleis on whuh racial cIk- 
tindions arc now based .\L’.un. Darwin and W.illace 
both expeiled that the wliolcsaie n.Uiiralisation of 
Kunjpean plants would ultim.ilelv extermin.ile p.iit 
ol till' n.iliveMora 'Hie .uitlior sees no evidence of 
sill'll .1 proces-, “The native vegetation lan alwa)S 
hold its own .igaiiiNt the inlrodmed ” (p 52(S); “ the 
struggle , will lesull in a limitation of the range of 
the naliv e spei k's iMlki r th.in in their .leliial externima- 
tion ” (p Ihit is the <on(lu^ion not doubtful, 

or at aii\ late preni.itnre ? In long-i ivilised 1 ountries, 
tor example .Scofland,♦! h.is been shown th.il there are 
no bounds to yie 1 umiilatuc cllet I ol m.m's inlhience, 
.md that liinit.ilion ol range- is too often but .1 first 
step to nlfimatc, even if long-del.ued, extinction 

\’et ni.inv < h.iiiges have been ulKcivcd. Introduced 
lioiit est.iblislied new leMUxIs in -•i/e. water-cress grew 
to .1 length of twelve to loiiileeii leet, ” with stems as 
thick .is .1 m,Ill's wrist,” tin (ommon thistle 

loimed fliK'kcts six to se*cn Icet m heigfit^ even since 
i.SU.S nine spei les of birds have dis;ippi'ared»lo a great 
extenl 01 .vlt«tgether, and m.inv h.ive la-en drivc-n to the 
wildernc-sses , sever.d^speeufc ol fish have been ex- 
lermin.ited bv oMalilished inf roduclions , Itihits have 
cliaiiged- manv spei les h.ivc .ulopled mtrodm e^ food 
plains, the Kea parrot supplements its truif diet vvgh 
the desh ol living sheep (.in the whole, theJiUroduc- 
’ fions have done much moie harm tlian ;%od. Of ail 
the* birds introdiux'd, tTe onlv one .igamst which nc 
eompl.unt has ever been made is the hedge sparrow 
but there must often be; diliicnlty m assessing tlu 
i balame of good and evil. In one place we are told 
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that “ the eviciencc regarding the debtruction of the 
native avifauna by stoats and weasels is very incon¬ 
clusive ” (p. 73),rtind in another that “ tliese animals 
[weasels and other vermin] are largely resjxmsible for 
the decrease in the numbers of native birds ” (p. 89). 

One romlusion, however, is manifest, that neither 
in New Zealand nor elsewhere should naturalisation 
of exotioanimals be permitted, except with the consent 
of a properly constituted advisory committee contain¬ 
ing a stfong representation of biological science. 
Perhaps wc can afford to smile at thcrenthusiasm of 
men who endeavoured to establish migrator)’ Inrds, 
or brought from Retain tlie jmnible-liee, Bombus 
terrestris (now the commonest s))c<ie.s in New Zc.d.md), 
to fertilise the red clover, not knowing that its trunk 
was too short to rca('h tlie Ixillom of the i lover llowcr ; 
but we should not be subject to the vagaries of su' ii 
as the New Zealand legislator who, when it wu', pro¬ 
posed to introduce liaU a do/cn Venetian gciuloli'', 
to bo placed on a lake m the puhlx gardens of Nelson, 
protested against the extravagame and desired to 
import only a p.iir, “and then let Naliire take* its 
u'tursc.” [VMKS Kikiiik. 

Boscovich and Modern Science. , 

.*1 Theory of Natural Philosophy, ,Piit lorwaid .mil 
explained b\ R<'ger |nsej)h JhiMocidi. 
luiglisb edition. Prom the Text of the lursl Venetian 
edition published under tlie personal siiperinlendcnce 
, of tlie Author in 1763. With as^ntlafe ot Ro.seo\i< h 
Pp- -xix I 470. (Qih ago and Tondon : Open ( ouit 
Pnldishing Co., 1922.) 639. net ^ 

N the time ut* Roscovii h the line ol ilemarcation 
between the philosopher ami the ph\si(ist or 
mathematician was much less 1 learly marked than it 
IS to-day -perhaps it N lietler to sa\ than it was a tew 
years aga> It is therefore to be exjiecied of a man of 
Roscoxich's energy and veisalility, living m the eiglit- 
eciith century, that he should have explored the 
borderland of philosophy and icnce The book betore 
us (ontaird the tcontnhution ol RoS(.o\ jeh to Ihi.s 
domain—lor us the most important woi|^ ol Ins lile. 
In it he appeals to a modern a pinlosoptier rattier 
than a mj^n ol science, interested hugely in the seanh 
lor and use ol a pnon arguments, ImjI m eluse loiK h 
with iTie '^jientific theories and e.xplanations of tiis day. 

Wliethcr ttiis classification is iigtit or wiong, rtie 
book is Tiiij of‘ interest. Roscovicb is sonirlinic^ 
claimed as thodatlier of modern afotnic theory, giid 
tliis volume provides at any rate partial justification tor 
the claim. For <i 3 oscn\ich, .shows with admirable 
clearness how many diverse* phenomena in mechanics 
' NO, 277^, VOL. I lOj 


and even in other branches of physics can be explained 
in a natural qualitative way on his hypothesis that 
matter consists of discrete points accelerated towards 
each other by a perfect definite law of suitable form. 
But from the itmdern (joint *A view his work in this 
connexion is scarcely morfe interesting than the 
earlier work of Daniel Rernovlli, or the still earlier 
ideas of Hooke. To a mathematician perhaps the 
most interesting sections of the Ixiok are those in 
wliich Boscovich expounds the law of continuity, 
the doctrine of impenetrability, and their consequences. 
It is at once evident that his ideius of the properties 
of a continuum and of a progres.sion, though of course 
not e.xtensn’o, are inv<iriably clcafand accurate. 

Other interesting passages arc those in which 
Boscovii'h make.', use of proofs by induction or criti- 
ciscv the indnclivc reasoning of oIIkts- -for example, 
attempts to establish thus that matter must liave 
(.ontiiiiKHis extensioil. He !•> always lareliil to c,xplam 
why he believes his own induci’ve arguments to be 
valiti when he makes tliem. In fUct one may strongly 
siispeit tliat his first instinct in all sutli cases is to 
take u]) a sound si cplKal point of view, with perhaps a 
sliglu weakness lor his own favourites. In thi.s he is 
by no means unujiie, and m lull agreement with a 
certain distinginMied man ol scieiu e of to-day who is 
leporled to ha\ e defricd s( icnlifK ti utli m conversation 
wjlh a liicnd as " the tiieoncs whicii )ou and I believe, 
and,! inclii<le ymi lor courtesy.'’ 

ihiscovK.h is firmly convinced of the underlying 
simplicity of all natural phenomena. 'I’he main thesis 
of his book is to show' that it is conceivable that all 
the properties of maltCT might be explainable on the 
basis III his uni(|ue acceleration law. In a delightful 
passage (pp 105-7) attacks the niiiltiplieity of forces 
used liy the phvsicists cif his day and tlie danger of 
conchulmg that Nature is conijilicated when it may 
only be that llie niatliemaln s is inadequate. 

Roth as a final example of the depth and range of 
Ids idea.s and for its latter-dav interest'‘wc must ejuote 
the following passage, in winch he is discussing the 
fortn of his acceleratim law. He has just assumed 
that the mutual ac’c'elerAtion ot two (if his points is 
filways bounded except when the distance between 
tluni actually tends to zero. He proceeds. “ Tn this 
<\ise It IS evident that, if a'sunkieivly great velocity 
can be given fo any muss, it'Aould pass through any 
other mass without any perfurhatiun of its own putts, 
or of the jjarts of the othi;r. For 'the forces have no 
l ontijiLious lime in vrldch to ac t and produce any finite 
sensible motion; since if tins time is diminished 
immensely' . . . the effect of the iorce.s is also 
diminished immensely. We can illustrate the idea by 
tiie example of an ifon liail, which is required to pass 
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across a plane, in wliicli lie scattered in ail positions 
a great number of magnetic masses possessed of 
considerable fosi'e. If the ball is not projected with 
a certain very great velocity . . its motion will 

l>e checked by their attiactiorts. Bu* if tlie velocity 
is great enough, so that the actions of tlic ftiagnetic 
forces only last for a suificiently short interval of time, 
tltcn it will certainly get through and beyond them, 
without suffering any sen.siidc loss of velocity.” Further 
evidence of his clarity of thought nce<! scarce!)’ be 
given. * 

In conclusion let us admit the great delH of gratitude 
which we owe for the production uf this book to the 
translator, Mr. J. Child, and to llie (Jovernnicnl 
ot tl'yj Kingdom of .Serbs, ('roats, and .Slovenes who 
g(‘neroiisly fmanced its [uiblii'ution. 


* Our Booksh^f. 

CheUea Porcchiln. William King I’p \vt-T35 
+ 70 plates. (Condon- llenn ffros , kid., 1922) 
73.f. 6(7 net 

It seems a[)proj)riale that this elaborate .md snmptii- 
ondy illu''traled volume 'iliould pOH eed Jrom an oIIk iai 
of the ccr.imic department of the VuTorta .md Allu'it 
.Museum, where an e\tensi\e and tlioroiiglily repre¬ 
sentative (•one<iion of Chelsea porylain js peliiianentl\ 
dis]}la)'ed foi the dclei l.ilioii ol the publii. Such ,i 
handbook of one .seclton ol the Ire.Tsutes housed in (he j 
imisoiim. setting forth the story ol their m.imifatliire j 
and the reasons or senliinents whuh iiispiied the ' 
dy(,orations they beat. should bring manv fresh \iMtors j 
to the (ollei lions. It slioulcl stimulate (he inleiest 1 
whieh each sueteedmg genta.ition maiiilests m the ^ 
doings of the potters and pon elain-makers of jiast agc'. ; 
tor they lia\'e ]V<oed thenisehes the uneonsi loiis liis- , 
lorians of its so( lal iiistoms. It is inipossilile lor iiiu' 
one, however limited Ills purview, to lingei among these ■ 
brilli.mt and fascinating objects witiioul feeling a desire 
to know' mor<‘ ol then liistorv ,ind liow they eame to be 
decorated as they are. Ivven to those who know little 
of historic slv’les in decorative art it must lx- obvious 
tliat whatever native and English m these poreel.iiiis 
is interwoven with motives (‘aftght JronPltie work ot 
other eoLintiies than ours, Oriental as well as Enfope^n. 
so that they provide even • c.isiu^ obset ver w ith endless 
food for Thought and researeli* 

To-dav, after a century and a half »)1 rli.inge, it* 
stirs our blood to examine such iiiasterpieia’s ol ]ialient 
skill and elaboration, wroight in a beautiful hut dilli 
cult material with' an insuliicicnt regard to lime and 
cost, when an Jvnglish taetoiy tiled com liisions with 
t)ie state-aided establishntents of Europe .md won a 
ucll-doserved repuftttion for its eoi^rage and skill 
'I'he gradual development ol tlui Chelsea eiUe!|)rise 
from its mode.sl begmniiigs to tiu' heyday of its sucec'ss 
is tr.iced with a wealth of detail drawn from tlie pati^’iit 
labours of many previous invisstigator.s, but Its stor) is 
enric bed by the. knowledge which is only to be aeepmed 
from the constant handling tnd critical e.xamination ol 
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fine and authentic examples ; so that, lor manv a long 
day, this volume is likely to remain a standard autlioniv 
on its subject. 

The numerous illustrations are renVirkalJe for their 
variety and e.xcellenec*. 'I'lu'v eov’er the whole field of 
the porcelains made .it the Chelsea faelorv,and. whether 
in colour or in ludf-lone, loinev an excellent idea ol the 
range and,quMity of tlie productions of ih.d famous 
factory. Wn.i.ivM 

IPood Traftsfusum By Dr Ceoffrey Kevm-s. (Oxiord 
.Medical Publications.) !’p. vii !-!(>() •(London. 
Henry Frowde and liodder find Stoughton, 1922) 
8i. 6 ( 7 . net. * ^ 

'I'llK ti.uisfereiK c of blood from he.'iltli) pc-isuiis to ni.tke 
lip loi defii K'lK ies of nuantilv 01 ^|u.djtv in llu- su k ha'. 
Iieen jiroposed .md (x easion.db puu liscxl lor ,^00 veais 
or moie, but it is onl\ within the last dec.ide. .m<l 
espei i.ill) since the' yxperieiiie ol the w.ir, tli.it this 
v.dii.tble theiajieiitie proieduie li.is been put on .1 fitm 
lound.ilion and ha,', tome into tommoii um' Hr. 
Ke\ nes giv e^ heie an .idimr.ible .0 t oiiiU ol oui pre''eiit 
knt)wledge ot the tbeorv and pr.u tice ol IraiistiHion. 
'I'lieio is .1 most inleresliiig liistoru.il .ucount of the 
work tif the pioneers, and it is curious to note (hat 
lliggiiisoii, ui the middle* ol llu* mnetceiUh tentuiv. 
invented anil used his sviiiigc* Im tins ratlin tli.m its 
prc'sent purjjose 'I he selec luni of blood ilonoi's is liillt 
I onsidered and a good deseiiplion giv eii ot the diffeieiil 
“blood gr<;iips ■’ IcHintj in human beings ,1 topic o( 
much wide! impoilame llum its mimediate aiiplit .ition 
to Intman llic'rjpy In let liiiupie, the aiillioi’s expeii- 
eiuc* has led him ^o^preler tlie iiic-lhod ot withdrawing 
the* blood into a sohilioii of sodium titrate to prevent 
< lotting .md then m)c‘<ling .1 known ainoiint .it leisure 
into tlie retipienf . .mastomosis ol the blood vc'Ssels of 
the two partic^s is dillii ult .uxl iiiii eit.un 

Jn prat lic'e, the n‘*un iisetuliiess ol transfusion lial 
been toiiiid iiw ases ot lueniorrhage^ancl slioek, in vv Inch, 
.Is niiglU be* expetteil. blooil li.is jiroved nf intn'e v.diie 
than salt solulioiitir Bashss’s gum. It has given good, 
if gener.dlv tiaiisiiorv, rc suits in pernu ions ana'iin.i ami 
a lew I asc's of sT'vere baLterial inlet lions, hut tlieie is no 
very c ie.u evident e ol its utilitv unless the p.itienl h.is 
the definite mdie.ition ol too siii.dl .1 blood volume* or 
too little lirr*mog]obm. 

Theie is n Inl'liogr.iphy of more* tlian _^oo items and 
.1 good index Complete as is (he aetoiint from the* 
))oint ot view ol tin* praetital siirgc'on, some liirtla t 
I'onsideialion ol (lie expeiimc*n 4 .d uoik o^\tifrin Muller 
and Ills sue ec’ssors would Have been welc oinc*. 'I'lieieis. 
too. no ade<|U.Uc* distussion ol what h,ip|itns to (he 
let] t c IE in 1 1 ^'ir new home*, how long thev last, .mil how 
Ihev are destroved • • A. Iv b 

The Wnte Pruif/^i/l in Sf>erih iiml Snii)’. i f'inisiilei<]- 
Hon of tfte Ca/hihifi/irs of the ]'o,al Ci/rd', ani^ Ihcir 
\finl! in the .ht oj Tone Piodiuium 1>\ Eipest ^1. 
White Phird ecJilion. I’p viii-t-iUb. (l.ondoif? 
^ 1 . M. JVnt and Sons, Ltd . i()22 ) •7'.. he/, net 

author'.s deiftittatirst; tiusis. that the liiiman voice 
is prodiKfd by the frontal sinuses and oilier laviiies 
in the bones, of the lie.id, while “the votal cords.” 
which he regards as string^.,” are not the seat ot sound,” 
is not supported by a particle* of evidence That bu 
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niislciulinu ;i liook ^h()ul<^ ridt only find a puldyuT 
l)Lit als«) rt'.n i) a third edition, is disfjiiietin^. A teaclier 
should he te.K'hahle. and the senmis siialent of phona- 
tioii will liyd soiifld inlormation as to the parts played 
* hs the sinuses and the glottal li[)s in the production of 
\<Kal tone in Musehold’s “ Akustik und Meduinik des 
iiieiisi lilu hen Slimniorg.iiis,” whuh gives e.seel- 

lent larNngo-strol)(js<opic photogiajihs* of the inis- 
(ullfd “voial i ords ” m action, ronfiriuing and sup- 
ph-mefittng .Manuel (iarcia's famous (oninnmicalion 
to the Ro\al Sotiefy in 1X55 on the differing lar\ngeal 
inedianisifi lor ehcsl and falsetto registers Tiie kinc- 
m.itograph might (to gTjod sei\i(e iTere. 

d he e\hil>ition ol a slow-inotion film, sm h as that 
jirepared hy Prof. Panrom elli-(‘al/i,i and Dr Ilegcner. 
of llainliuig, sliowing,tlie lips of the glottis producing 
a clefinite note of chest register l)\ periodualh parting 
and meeting, jiarting and meeting, let ling out as many 
tiiu puffs of (ompiessed an per senmd as theie aie 
(louhle \ihrations in the notc‘ sun*g {([uite in agrerment 
with what R. Wilhs, of ('.irnhiidge. wrote in iH28),an(l 
fin.ilh opening \ ery v\ide lor the singer to diaw lae.ith, 
would gi\ e m one minute a dearc 1 ule.i of their doiihle- 
rec-cl .i< tioii than p<iges of caidiil dcsc iiption mav con- 
\c‘y h'ew misnonuTs. surdv. ha\e wrought so much 
pscMido-scicntilic' lia\oi- as Ferrem's chouhe vofdles 
(,741). W P 

./// Inlroduili())i to Ps'vrholoi’v P\' S S Hnerle}'. 
Pp. Mil l ing, (hondon Methuen .inel Co.. Ltcl , 
i()2i ) 5.\. net * * 

I'nmkk main writers for ii'ui-proiessicvial students of 
j)s\( holog\, the author of this wovk^docs not attempt 
to minimise the ditlicult\ ol the suh|ccl, noi does she 
seek to tn'ade prohlcmalical conclusions h\ specious 
dogm.itism The hook consists nf two parts, the first 
dc\dmg with these ope and method ol psvc hologv.and the 
i.'i oncl \^ith some of the general pr/ihlems of the suhjei t 
This latter jiarl Icrinj^s Ixdore tlie re.ider the fasi mating 
hut hewildering array of problems with which the 
modc-rn psychologist is confronie’d The reader is mg 
left with the ule-fl that ha\ing perused tins hook he 
knows everything ahout jisyc-hology. hut he will fed 
that he has an exc'dieiu basis for (otUmued siud\. 
'I'lic general pkm is c.ingmal, and while imoiporatmg 
mm li of the work of sm h w iileis .is J.inics. Me I toug.dl. 
Freml, atui jung. yet it is much more- than a rner<‘ 
compilation of the- weerk of others It will he c)l the 
greatc'st value not onl\ to the hegmner hut .ils<» to any 
reader wlt)*wjsh(s to g#t a clear sutecy of the stale 
of psvc hc)lojj\ at the present fime 

Phyiudo^x ond lhoihc))ii^i)v !)} Modem \}(diiiiic lA 
Prof ]. J 1 ^ Mac l.foil^ assMed hy Rci\ (I Pearce*. 
A C Redfielcl .iml >' !>. Taylor, and by otheis. 
Fourth c cditicin Pp \\\in-c)()>.« (London- 11 
Kimpton. M)3_’ ) 42s nc't. 

'J|M' ly's< ediiion of this xaliiahle lc-\t-l)ook was 
ft'viewed at sonic length in XviUKi. ot i )i‘c ember S S, 
leyic) {\id I 0 |. [♦ .^Hc;). so tli.it little lem.iins to liy 
said i‘\( e^[)t tOe'‘"ngtaUilate t^i' .iiylior 011 the la^'ucl 
appcMrame of successive editions. This fad is gcic.id 
evidence that the woik tiilfils a want ft will he 
remcm!)eied that if is espenajly direc led to .satisly the 
recpiiremeiUs of the student <ind the piaititioiier of 
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medic ine, so that it is natural to find certam brandies 
cjf phvsiology more fully discussed than others. It is 
jierhaps open to question whether, for the class of reader 
c ontcni[)latecl, the common practice cjf treating sudi 
e[ueslions as o.sinotic pre'ssure and the colloidal st.ite 
ajiart from thaU'of the ftliv.siologkal proces.ses'in wliiedi 
thev ])kry an impcutant part, is to he rcccmimendcd 
Prof Mae Lecxl has kept the hook well up-to-date, and it 
has received valuable improvements and adchUons siik'c 
the appearance ol tlie first edition in icjic). 

T/if ComiiiesI of the Nc7v Zealand Alf-s. By Samuel 
'I'uriu'r P]). 291. (London: T. Fisher Unwin, 
lAd , 1922 ) 2ti. net. 

Mk 'fiKNi-R IS a moLiiUaincer of varied cxperic.-nc'e 
extending over a cjuarte-r of a c entpry. Ills latest liook 
de-SC nhes six seasons’ climbing in the New Zealand Alps, 
me luding ascents of Mounts Cook and Tasiran, tile Iwo 
summits of the group U is mainly a climber’s leeord 
ol diMiculties and tniimplis, hut mcidcnlally it contains 
much clcsciijition of the peculiarities ol the N’evv Zea¬ 
land Alps and the iie conditions encountered tlic^re. 
On the whole, the cdirnhs m mo.st eases vveie Aol of 
e\< eplional diffic iilty, hut there se'ems to Ix^ a tendency 
lor till- snow slopes to hang .steepc-r than in most 
countries 'I’his is clue jiossilily to the nature ol the 
rock, hut more likelv is the outcome ol the snow 
falling fioqueiitly and at relatively higli tem|HT.itures, 
winch gives it greater binding pow'er Tlie ^nowfall 
at low altitudes even m midsummer is an additional 
dillic iilty 

La Sepaialion l/idnsliiclle da Solide^ en Milieu l.ujmdei 
Par Prof. Leonce Fahre Pp. v + 227. (P.iiis: 
G Doin. 1922 ) ih iranes 

'I'iiK tieatinent of fillraticm from the^ point of view of 
cliemical c'ligineering forms the ])iincipal suliject ?)f 
tills hook 'I'he various Ivpes ol a[)paialiis. including 
mimersmn and rotary filti-is, are fully cIimU willi. and 
the au.xihary apparatus, including jHinijis. thickeiu-is, 
.ind clasNifiers. are also described, .mcl methods ol 
dee.uU.ilicm aie eonsidere-d. The hook is ii|>-lo-elate, 
and the numeious ilhisfrations add c onsideraldy to 
Its interest and value it is a most useliil contnhiilion 
to till- litei.iluie of < liemic al engineering As is usu.il m 
Picndi hooks, the alsencc ol an index lakes away 
praitiialK hall the value ul a work of ihis kind. I his 
mav seem a vnall point to the author. Iml Isiglisti .md 
Aiueric^in re.ideis ol technical hooks will (.c)n^lder it a 
vel)' senoiis delec.t 0 

Seven of Childhood B\ I'.lt.i T.. Cahol. Pp. 

\x.\iv I .121. (London Ixegan Paul and Co , j.uL. 
U)2l). I2i he/, net. 

Mrs C.vncii divides the iieriocl tnuci coming into the 
world to eoming ol age iiilo -a v\ n siih-peilods w huh she 
names tlie elepeiidcnt age (o’;t) the ciMmatu age (yi), 

the angulai age (7-ig), the iiaradoxi,al age (12-14). the 
.ige ol the gang or,team (n-th). the .ige ol romaiK'e 
(i:;-i.S). the age of pnthlenis (C'-2i) On all the-'e she 
writes ])leasaiUly aiul symp.itlielic.dly. 'I'here may he 
hide ol striking oiiginahty in her pages ; hut llic-re is a 
toui-Ii of serene wisdom which may perh.ips he lound 
moie lielpful. 
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Letters to the Editor. 

[ 7 fc EdUo, ,roes not hold htnnelf le^pondble for 
opm.o^ expressed I,y Jnt cv,Api„den,s Nether 
uyi he undertoke to lettini, or to lonespond sotth 
the writers oj reteited mantis,rifts intended for 
this or any other fa^t of Natii|!|.. No notueis 
^aken of anonymous communications ] 

A of Ideal Klectric Atoms. 

I'liE IVuhsofhual Magazine for DccciiiIkt conlanis 
a long and mtorestmg iiiathoniatual paper hv K>' 
Hargrea\cs. m whidi lu- c-Nploies pdasrlulitu-^ of 
constnicting solf-siib!,ibti]ig orbital systems out of 
free massive positive ions cotnbii.e,I with tree negative 
elcclruns licld together by a lotalion eoiniiion to all 
The solutions at uliich he aiiives give a possible 
striK^iiie fin- an ideal atomic nucleus of the Riitlierfoid 
type, nain?lv, a revolving ring ol alteinale posiUve 
10ns and negative elei trons, with or wilhoiit a 
positive ion at the , entre or a number of lons K ing 

nianf ‘‘'i;'■7"''""K bai.sverse to Us 
plane It is found that a limited nuuibei of si 1 uetiires 
of th« type can subsist, stahihtt re,pining that llie 
cL'iitral chaigt' sliall J;o posilKo 

Analysis of the ijetorniation of such a fiie nne 
by a held of eleidric or inagnelic foic,' yiel.ls sliikiii" 
resn s as regar.ls the polarisations thereby pioduceif 
reialling lognate classical results obtaincsl In l.ord’ 
kelvin an, others long ago, lelating to vortex rings 
in llnid Aroiiml such .1 ring-niii lens outei eleclrons 
can dcsciibe orbits as s.itclhlcs, either a hue of tli,-m 
01 many aiiaiigeci 111 rings in llie luaiinei now familiar 
m illiistratioiis ol the outlying stiiictuie ol .itonis 
their reactions 0,1 the ring-u iff lens aie an.ilvsed 
bo alsci aie the leactions on the' ivliole system of 
stray e cs trons or 10ns coiiimg uitliin its i.mge from 
vvitlioid, nhich may even combine uilh it m dcffiiiite 

ways iiitei csimg analogies to plienoincii.i of loius.ilion 

.-yu ol emission of electrons come to light I'he 
sc.ile ol magnitude of the system remains open lo 
satisfy other toiulitions » 

the author niodeslly disclaims aulhoiily to iiid"e 
vvhether the pioperties he cliscoveis have .inv sub¬ 
stantial analo.g'y with the ladiu-.utive and speciro- 
s, opic phenonicma of aclii.,1 atoms Ihu, apart Irom 
he m.ithem.ilual iiUeresI, there c.iu be no cpiestioii 
that the lestill of such a svsteinatic rigorcuis .inalvsis 
ol the clviiamu.il bcdi.iv lonr ol a clcdiiiite gloiip ol 
tlc-e systems, piovcd lo be Jlossible .111,1 sl.ible, is 
c.licni.ileil to exfiancl the lange ol ide.is in this li'elil 
cif physical spccnlalion, ,ind so is well worih the laboul 
It has enlailfcl I he alteinalmg .iii.nigemeiit of 
10ns and electrons m the iiiu'ear inig'.ills to mind 
lecent Ihcolles in the very clillercuil cloiff.ini. ,,1 
crystalline slyni tuie a»cl c oTicluctanc e in me tills 
based on spacc-l.ittices inffvhich metallic ions ami 

cleotrojis (K ( m altcniately i i 

• J ' • » 

Cambridge and tijc Royal Commission. 

Kmiilv perm.-t me lo leply to til*- cl,ti, isms in 
NviUKr, of .November -•y, p (iSc,, on niv ailicle 111 the 
fhiaeleelv Ac'circc (1) I.iiiite with satisfaction that 
ray critic .idmits.that " inanv of those who do not 
share rmy] fears will agree with [»iicj " on the iiiipoil- 
anco cjf having Ihe pioposcd giants " cliaiged on the 
( oilsohclaled bund • .tly fc-ars .irise from Li] the 
clei laratlon made lo the ('omimssiori by the I aliour 
I arty that the " control of the I'mveisities iiicffely 
by statute assisted by occasional lioyal Coliimissions 
has now- clehnitcly billed and that sometbiiig in the 
nature of a continiwiis ailflimistiialive coiitiol by the 
Mate must be itiidertaken.'' and (6) from Ihe impenoiis 
demand that, this contiol should be exercised ■'by 


represeilt.Uivi-s ol Tiacles rnioiis, lileinentjiy Sc hool 
Jc-achers. Women’s t lig.inisaticuis, yoimtv t'cninc ils 
tile lio.iril of Kclncation. etc ” (kepoit, |'f -2, IJ It , 
PP .ffe-dSi) Are my fcais gioiiiiciless 111 view of flic' 
late which h.is bid.ilic-ii llic' rmvcTsilic's of b'rance 
Iceimanv, and lloll.md, ,in,l,u Sbile ciiliol ) 

{2} Itlv ciitffc' lues to ilcdcsicl Ihc' juoposal 111 li.uid 
over till,' foiUrol ol ,ill leaching .iiid leseauli to.tlic 
Couiicit. a political body, kcigely compo.secl*(*f iiicui 
whose mteiesls aie 111 ailmmisiiaHoii ralher than in 
I he acivancemeiit ol know ledge, .lacl sevks to jiislilv 
this hv the vague; sl.UemenI Ih.V “ the •elecloiale 
Wlmh clicivsi~^l)olli bodies is the saiim," le.ivmg out 
of sight Ihe fact th.il the ele, lions to the Coiim il aie 
almost wholly on veiv cleaih deliiied p.irty lines wilh 
ittle legaid to ediiialioii.il ipiaUioiis 11 is iiioiiosed 
lo sii|X'rsede the t.eiiel.il llo,ii,rof Similes (ci mi posed 
ol leiireseiilatives ol Ihe 14 Spec.il Ho,„,|s of Similes 

.I Iioniiiialed hy the Council , hielly liom their 

own menibers) l,y new llo.ird ol Sfiiclies ami Ke- 

se.irch slibcucimale to the Comu i|, ... „f . 

I’ ■"'.PI.. the foiincil ,im| 0 only by the whole 

bodl ol I llivelsilv . 1 College leachels As the 

I.emial lloaid has on il lepieseiu.ilives of all the 
Speii.il lioaids llie 1 o-oi,|iti,iti,m ol (he vaiious 
studies .iiid a pioiiei sl.ind.iid |,,r the higher Doetoi 
ales rail thus be, and is, well iiiaiiit.lined •|■he 
luireaucr.ils hate the (.eiiei.il 11,,,nd bec.uise they 
caiinol prevent !:„■ .S|«.,,,,| llo.cls fr,,,,, placing 0,1 

It thesr le.iiling men. 1.. w h.il their |)oiiti.'s 

niav be Ihe (.elleral llo.iid ,s ili.nged Ullli being 

imwlelcly, .incl .It tile s.ime Imie not wholly 
Iepii'se.ltatlve ol ,ill In a lie lies c>| sllidy, .mil tlial " Us 
co-oydlll.itnig film lions seem (o bc‘ iiupeiicsl lo sonic' 
evleill liy Ihr tact Unit ll is largelv composed of 

spcci.ilisis I. Ii^‘ ^niniiis show u .i^.nnsl " spi-i i.jhsls” 
reives I In- key 

M> <11(10 (I.Rs, not aticiiipl to moot nu staloiiicnts 
lh.it iL IS not '• It has the same 

nuinlK'r .is the (Alord ( onnul (jp. tli.il ii docs its 
work ov:clIcnli>, wlwk- du- ('..muil, uhcii it intcifoics 
with (“duc.ilion. doats |)adl\ uilh it and is sl»\ciily fii 
ds loiitiii.- l.usincss If the (i.i^ifial Ko.n.l „ - nol 
wholK rcpicscntalivc o| all hi.ni. hes of stiiih’,'’ than 
lh(‘ non llo.ud fd ij.will he iniah l(“ss so, aiul the 
• wil Hletts ol siKh a llo.iid iiro .i^ic.iih- |c|| m the 
new Hoard ol.Kcsciii ti scL up 1 >\ (lie ( onn, d to deal 
with applIfallt^ lor Hu- I’li 1 ) 

_ Ip \\ilh rojfard to llic ‘hsfiaiu luscineiit of the 
S<'n.itc inv critic s,,\s (ImI " In liis , ntn is.n (.f dclail 
Sir Uilliani Ruh^L'WAy is no| hai)p\ When ho sn\s 
Ihe Caiidind^^e L'oiinnissioncis know pcil?'cll\- well 
that ll would not be , ass to hfiv sipualnres 

to any appeal wilhin .i w.ck.’ the of.s'ions answer 
i'> tliat Sii William Kidi'cwas knows well 

that in an\ issue of inyiorlaiue wherf an ajijie.il to 
Die Semite is likel\. lifts siyiial ii i e^ onid* he t ollocted 
m the Senalo-Huuse Irom the dcfoaled*mmority ” 
<'tc licie*iro my actual words " ft would not'he 
easy to j^ct lifts si^i#,ii maf, to aiis ajijieal within a 
week, .iml to yet those of (me-lhud of the House of 
J^esidents witlfin 1) da\s would he iinflossihJe iii 
M<w\ ol the liirthei propos.ii that if.i Cnur p<issed by 
t u House of Ks’suleiils wetc ie|r(red hs' flie Senate, 
tl^al (h-.ue lould he ie-.illiimed wiihiii twoV^ms .^(1 
hccome lin.ii” No one woujrl think of actiwu; iip. 


NO. 2774. VOh. I 10]* 


"'.mi'i oiiiiK 01 fiiuim;.; up, 

•11 sj^inii;^, .tn appeal to tiie .Non-l^esulmit'? tossaste 
tie'll time and fn^nu'v^n Lomln,^ to o^pi^e a measiiio 
(nor if asked would (lies-come) w liu Ii os im if defe.ited 
by the Senate would heiome lass m Isso terms As 
niy critic h,is not dared to ehallein^o ans of ms’ facts. 
Ills only resoit was to* inipui^n nis honesty by 
karblin« my statement, an attempt as futile as dis'- 
jnk'cinious H(‘ repeals the diaiKe that tlie control 
ot the Seriate is “ tapiuion^,^’ ticcause “ its inteiseii- 
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tion is made al the capricious <lecision of a body of 
residcMit coiiserv^itives who, through the Senate, wield 
a wliolly d.i->proi)ortionate power on matters vitally 
aflecting the well-being of the University.” Yet he 
h<id just admitted that only thrice in twenty-five years 
has the Senate come up in force, and that only once 
did It outvote the resident majority. His picture of 
u icked consi'rvatives ” cijiistantly ” calling up non- 
r<sider:t.s to oppose progressive Radicals is just as 
devoul of fact as *hc assumption that Radicals are 
always progressivo 

When, In igio, a like charge was made against the 
Senate, I recited in the Senato-Hcftise a list of much- 
needed leforms ami progressive measures (in all of 
which 1 was concerned), eg a jiropcr audit and 
control of DepartnieiUal funds, the reform of the 
l^ress, the rcfoim o| the i'lzwilliam iMusiuiin, the 
fouiulmg of the Departments of Anthiupology and of 
Arclnti'cliin', etc, etc (ail of whuh IkuI later to be 
earned out), and 1 (.baiged to then faces the Radical 
leaders who then controlled the ( oimcil, with heading 
the obstmction to .dl llu'se lelorms No one then or 
since has disj)iit<‘d my .Ulegatioiis 'riu* suggestion 
that resident cons(“i\<iti\e.s .iri* an msigmlicant bod} 
IS (lispioved by our nnpoilant gains m the late 
elections to the Council (<‘ven without the much- 
needed secret ballot) My < ntu docs not deny that 
the pioposals of llie IC'poit lespcxting llie powers of 
tlie ScMiatc. tlie cousliliition of the Council and of the 
lV'‘ird of Studies and Kicsearch go much further than 
tlic‘ jirojios.ds m.ule b\ the coinmittc'c of younger 
graduates (men under .}o) who represent tlie most 
advanced ojiinion <unong residents dhey wish tliat 
the ultimate decision on statutes should rest witli the 
Senat(‘, .uul th.it the professoiiate should keep its 
representation on tlie Council, aiuj. Ijave sonic on the 
prop(4sed new Doard of Studu's 

Wn.i.rsM Kidocw’av 
l‘lend\she, I'cn Dittoii, C.inibiidge, 

Det.enibei > 


'' 1 I on {»iu; side the more'poisonal asjiects ol 

Sir William Ridgewa' 'slettei -his/e<d foi progressive 
refoi nis and the disiiigenuousness of Ins ei itic- —a reply 
ma\ be made to one or two of the'points raised by 
him lie IS misthken in saying that the committee 
of yoiingei gi.uiiiates (men‘niider jo) ■ represent the 
most aiK.imeil opinion among residents Miey have 
not unfaiily lieen iikknamed "The Carnbrulge 
\\ lugs ’ R\ en this body, liowe\er, has suggestc'd 
that inembeis of tlic Cieneml Hoatd (or Hoaid of 
Studies .I'lUl Research) should be nominated by the 
Council and that the Doard should be reduced in sue 
b> abandoning the direct representation of the 
Speci.d Hijjuds of Stiulv It is held by many, who 
are etjiially keen with Sir W'jiham l^idgeway on the 
nidependc'iit'-dcvei/ipnient of (‘diu alional polu y in the- 
Uni\'eisity,‘ that tlie best solution lies in a small 
Board akin to the ptesent lioaid of Reseatch Studies, 
well balanced between tht* di'leieiit faculties ami 
working m close (o-ojieration with the Sjiecial Boaids 
As to the''<iuestion whether an apptai against the 
House of Kesidi'iits woulcl c\(t he made under the 
Colnnli^slOIl\ scheme, the writer ditfeis alisolutely 
frp n Sii UiIh.Hii Ridgeway Biflciciues of opinion 
arc too a< ute, and the hghting spirit of both sales too 
strong, to*allow cVrlam proposals to pass without a 
stern conb'st at,e\erv possible.pcniit- 

riiK Wkitkr of iHL AnricLi-.' 

Gravity VarVations. 

Mi< i< D. Oldham’s letter in Nah'ki-, of November 
i8, p.065, makes llie disijuicling suggestion that the 
foice of giavity at Deling Dun may be subject to 
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fluctuations. The changes that he points out in the 
times of oscillation of the Indian pendulums can, 
how'evor, be quite reasonably attributed to alterations 
in the lengths of thfe pendulums and errors of observa¬ 
tion, and are nc/t, in my opinidn, sograveas to warrant 
a belief m anything more fundamental As Mr. Old¬ 
ham says, there is neither proof nor disproof of a change 
m gravity. But the discussion undoubtedly indicates 
a weak spot in the Indian operations, namely tlie 
connexion of Dehra Dun with Kew Observatory, 
which IS the base station for this country. It rests 
on the results obtained w'lth four pendulums swung at 
Kew and then transported to J-)ehra Dun and swung 
there The pendulums have never been brought back 
to this country, so if they suffered any change's of 
length on the jouincy fioni Kew to T>ehra Dun the 
value of g found at the latter pUi'ie will be erroneous 
It would, c>f course, have been nece^sarv to under¬ 
take a return journey long ago if no corrcboratiun of 
the result ol tlie iirst journey had been available. 
'1 here was. liowcver, the strung (orroboration aiiorded 
by lUsker’s observations in 1905, as mentioned by 
Mr Oldliain, and the valuable though less jioweifnl 
evidence obtained by Alessio m ipoO Iks ker’s result 
was of special value because at Jalpaigun his apparatus 
was set up alongside the IndiUn (Kie and simul¬ 
taneous observations were made using the same clock. 
Thus there was good reason to belieVe tliat the etlccts 
of riuctuatioiis of temperature and variations in the 
clock’s rate the duel soiirii's of uncertainty—would 
be the same on both sets ol observations, <iml th^it 
tlioiefoie tlie cli('ck 00 the Dehra Dun value ol g 
wouhl lie nearly as satisfadory as if Dr Hcckcr’s 
pendulums had been swung at Delira Dim itsi'lf 
I li(“ links forming 'lie conne\ion of Doliia Dim with 
the value of g determined at I'ulsil.im arc as lollows. 

!<• suit 

Potsdam—Kew (Jhitn.im, i<)oo) 

Kew—Dehia Dun (Indian operations, iQO-i) 979-00} 

Potsdam—Jaljiaigiiii (Heiker, 1905) ' 

jiilpaiguii 1 )elua I)im (l,ndi.in, 1905) . <179006^ 

Potsdam- Ueiiua 

Genoa —Bombay (Alcssio, i.)o0) 

Bombay—Dehra Dun (Inib.in, i‘ioi) 979<'s9 

IIh‘ jirobabli- error of each of these results m<i\ be 
estimated to be between ±0-003 ±0005 I be 

agrccnic'iu betwc'cni them is Iheieloie bettcT than the 
jirobablc errois woiih! have allowed us to .intK qiale 
(’ominaiider Alessio’sobservations in 1913 -14, how- 
evc-r, give a value of <i79-o;ii lorg at Dehra Jkm, wim h 
diltcTs from ,the abov? b\ nearly four limes the- 
probable error 

/.Icssio’s obscTvations vvcie most c.ireliiliv made 
witli a strong ec[uipiiu‘iit o. eight pe-idiiliims, and 
1 arry great weight 'Ihevhav'c not, so far as 1 am aware, 

I cell publishe-l in detail as \et, and it is not possible 
to foim a linal judgment on them , but in the article 
m the Rwisla MartUiniR (piotcd by Mr. Oldham, theie 
IS a nunark which may perhaps Midicatc a weak 
point. C.'omm'iindcT AU-ssio sa\s that tlie comparison 
of the limes of oscillation of the pendulums al (iemoa 
belore and after the journey sliow that certain changes 
had lakcn place in the lengths of the individual pen¬ 
dulums, but that fortunately the length of the nu-an 
of the eight pcmduluins had remained absolutely un¬ 
changed If the changes in the individual pendulums 
wei' large,,and if they, or any ol them, took place 
before the pendulums reached Dehra Dun, then the 
deduced value of g at Dehra Dun may be buidemsl 
with a considerable error. 

Whatever opinion may be formed when the whole 
of the details of Commander Alessio’s work arc avail- 
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able for examination, it is cl^ar that the Debra Dun 
value of g should be strengUiened by a new direct 
determination ©f the difference Kew—Dehra Dun. 

Tluscould bemado by sending the Indian pendulums 
back to ‘Kew for a furltier sA of observations to be 
made there, or, if the use of Invar pendulums is con¬ 
templated, then the new set of pendulums could be 
employed for tins pur^se It is imperative that the 
\lhlue of g at Dehra Dun should be cstaljhshed so 
thoroughly a.s^to be unimpeachable 

('. 1 ^ L K N OX'C ON V N 0 H A M 
Trinity College, Cambridge, 

November H). 

The remarks by Mr.OUlham in Na i ure of November 
18, p. 605, relating to a suggested variation in gravity, 
are of great mtereift As a result of ineasuremcnls 
of g at Melbourne iii 1913. a doubt as to the in\an- 
abilify of ^ relative to that at Potsdam uas foiciblv 
borne to mind. The report (Gravity Observations, 
British Antarctic Hxjxxlition, icito 1913) which 
gives the results of the Melboiune nic.isnicments, 
has been delayed m the press, but it is tclt that lliere 
is soyie evidence in this case oPa lack of constancy 
in the value of g relative to I’otstlani 

The problent is discussi'd in greater detail from 
another point of view m the (daciological Report 
(Wright and Priestley), wdiich is du<‘ to ajipoar 
shortly ' C S Wkk.mi' 

Wey Lodge, Portniorc Paik, Weybndgc, 

November 20 


Action of Cutting Tools. 

In the mlerestiiig letters by Ah Mallock and I’rof 
Coker wliich hav<‘ recently apjieaicd in Naiuki,, sonic 
points of iinportaiuc to the ehuidalion of liie action 
of a tool when ojicrating on malc'ijals liave.heen 
raised 

Mr. Mallock appears to atlherc to Llio view expiessed 
iTi Ins jiapcr of i88i tliat the action is simply a 
phenomenon of shear 11 I'resca, however, two years 
after Mr Mtiliock’s paper showed in Ins < iassical and 
exti'iisive " Alcmoin* siii !<* raljolage des metanx 
{Mcinoin’s pay divivs savanh a /’ Icadouu 

dei Sitc)n-e‘; dr I'lnstitul dr I'yancc Tonic 27, Xo 1, 



1883) that the pheiuyncnon was primarily one of 
plastic How Tile periodic rupture of the cliip which 
lakes place is siibscciiiefit to the plastic How stage 
and depends iipofi the nature cd tlic maten.il being 
operated iipxin, the angle the tool face presents to 
the advancing strean^ of material, and the velocity 
with which the material moves relative to tlie tool. 
This stage of the action is complex and <locs-iiot 
appear to bo understood fully The plastic How 
stage, however, is aimparativciy simple 

In the diagram (Rig. suppose that the tool 

P resents a plaivs face square to tlA advancing material, 
he portion A, w'hich will ultimately form the chip 
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D, as it approaches the tool begins to How m region 
B, which IS Tresca’s sour d'artnnti. The How re.u hes 
a maximum m the region C from vthich iho cliii) or 
jet of metal D emerges, aiul Tresca in the light of the 
results of his rem.irkable and historical investigations 
on the How and defoiin.Uion of solids likens the action 
to the How oi the metal llirougli a tube ol shape ABC 
with its «iilicc open hon/ontaUy at the top part of 
C Since no change m the density lakes i^l^ct^the 
pioduct of the co-ordinates ir {w|^oie the origin is at 
the tool edge) of a point on any surface m B and C 
continuous with a I10n2011t.1l plane m must be 
constant, so tliat tlio traces of thT'se suifaccs m the 
sides ami alsifthe fri'e cdgi's ol H .ii<“ hvperhol.is 
This /one B can be scon m some of the beautiful 
pliolograplis ot * ullmg tools published by Mr j 1 *'. 
Brooks (Bioe lust Modi Lng!-s , i<)o5, p. 3G3) and 
more espe«i.illy in tlie last pliutograpli of Plate 10. 
If now vertic.d hm-s lie scnbeil upon the suU's, the 
st.ile of alt.ius during How ol .1 maten.il which does 
not iu])tute foi i.u^'o body shifts, such as lead, is 
rcprcscnteil Ijy I'li'si a m log 2 



Here the maxiimifti slide velonty is at the e<lgc (^f 
Hie tool and 111 the luui/onl.d plaii<“ thiough Tlie cilge. 
But one of the two important j*nm ijik's enunciated 
by rresca is that during Ilow' tlie maximum sliear 
.ind luaximiiiu slide; vi'locitv ate to-diroi tioii.il Wc 
should thercfoio expect the in.iteri.il to ruptuic along 
this lioii/.ontifl plane, and I think this e.in e learly bo 
seen m Pl.Uc f 1 ol Brooks’.s phologi.iphs of the tool in 
action on ntild steel 

Tuiniug now to Prof J 'J' Nicoisnn's and I )cmpster 
SnntlTs expenmenfs {hnfJiinry, 1005, p 358)^and their 
diagram ol the formation of a chip (h'lg 9}, it may bo 
seen that though llii' di.igram is complicafed liy 
rupture phenomena and by the fact lliat the tool is 
ai ting on .1 wedge-shaped jxird of the forgti^, Tresca’s 
lepiescntation of the pkistic pheiioiiicfla is well sub- 
stantiatcd and the maximum sliea» is clearly seen in 
the initial stages 

i'hc Stan* of rupture along the honzonl.il pi,me is 
also clearly shown bf Krcd^Tick Taylor in Ins presi- 
(Usitial atldress befoie the .Vmencau Society of 
Meiliamcal Kngincers in 1900 (\ol 2.8), ^huh is a 
monumental work on “ The Art of rutting Me^.ds ” 
^he same view-s are <‘xpressed by C (^oeVon in liis 
extensive senes of " Expeuaem i s sur le ti.ivail IS0S 
machines-outils pour los inetaux,” published in Die 
IhiHetin dr la Soci^te d'lincoHragrmrid pemr I' hid 
N^tionalr," i9C^*i9o5» • 

The sccoml important pnnciple enunciated by 
Tresca, namely, the maximum slujar across anv face of 
•a small right six face is constant (rrosca's pkastic 
modulus), together with*thc one already mentioned, 
en.iblcd Saint Venant to develop the general eejua- 
tions of plastico-dynamics. If the mathematicians 
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could cotuentiale on this subject, they wojild do 
industry a reaJ service, for nearly all industrial opera¬ 
tions sucli,.as ptrnching, shearing, forging, milling, 
t spinning, and, of roiirse, the turning of metals, arc 
plastic lion phenomena 

hiinng experiments I earned out with heavy lathes 
in nio.S for the purposi* of finding the mojjt economical 
high-speisl steel to use, 1 encountered some chips 
w'liic*^! were not only straight but aituallv piesented 
concavitV to the tpol face, and I have one of tliese 
chips now They were pioduce<l at very high speed 
on steel, and are nientioued in the discussion of a 
paper read before the«Siemens’ Stafford Kngmecnng 
Sodcty in i<io8 (i’roc , \ol i, ji <jj), oiV’-" riie Plastic 
1 )cforin.ftion of Solids ” 

lirewster’s beautiful plioto - elastic method and 
Professor ('okcr's important <ipphcati<ms of it en¬ 
able the stresses during t'la^lu stiain of tlu* tool and 
material in the logion A to be computed, but Tavlor, 
in the work <tt(‘d, has shown lu>w a tool should be 
foigeil and snpporti'd on tlie sa<hlle to give it inaxi- 
minn hie and iiiaxiiiunn strengtli 

rntortnnately foi cngineeiing industry ui this 
coiiiUiy, ue.irly all lathes are built wilti the vertual 
sjiace between the iipjier snrfaie of the tool rest <iiid 
tile line of centtes far too sin.ill to enabh* l.i^loi’s 
impoi taut conclusions to be put iiilt) pr.n (u e 

,\,I 1\)L1.AHI» 

hiipenal College of Science an<l IVt hnology, 

Nt>\ ember j<> 

I (.\iiiiK Irom Mr II S Kowell’s letter published 
in NaiI'KI' lot lieiembei <i that, while inV.-iested in 
the subject ol the Ilow ol metals m shavings, lie is not 
allogethei (amiltat with the work tlia,' has alieady 
been <loiie on the sn)i]ect Iu,..y compielicnsn 
“ .M('-moirv' SI • le rahotagi'ih's melaiix ” (wliuh t.ui- 
nol be so well known .is I lia\'c hitlierto believed) 
published moK' limn loilv \eais ago, M II I'resi.a 
iinesttg.Ued liu' »ineslion ol the i iirhng ol shavings, 
both expel inientalh ainl matheiv.itn .illy, the actii.il 
hc,w ol ,ilie metal (expresst.d t)V a (m ifiitiiii dr 
redi\ti<>it) being espi^eially selcet<‘d for stiuly under 
verv varu-d conditions I'he following ([iiot.ition 
indiiates onlv jiart of the s( opy ol the woik “ Ces 
jihenoinenes sont ^nissi kmix dans les(]iiels, j)our l.i 
jinniuen' fois, les nu'-t.uix les ])lus <lHrs. tels <|iie 
I’.Kier, 1<‘ ler, se (oniporteiit eii ic.dile lonnne le 
ploml), loinme le savon, vomtU(‘ le cire, nous diiioiis 
prestpie (oinmc les lu|uides, l.uit <‘st (omplel le 
rappiix liement <jue l'<»n doit f.iirc* enire les tides <lc 
nos dilk’i#nts copeaux et <le ventables vagiies de 
melal ” 

The memoir IS published as oin* of the " Mcmoius 
presented par divers savants a I’Af-ademie ties 
Sciences de flislitnt de* I'lniu e,” tome \\vii , 18H5 
Those lamihar aln^idy with the beauty ol the lesidls 
obtained wiW pauion this eftort to direi t the atton- 
lion ol otheis to the work « 

• 1 *'. 1 )\ (' \ NORA in 

Aiti'lery Colie/'' WoolvlKh, 

P^comhei 11 • 


tion was made to the vah-ie of N so as to take account 
of the fact that wuth tw'o electrons vistead of one, 
the correction to the mass of the electron for the 
linite mass of the nucleus is no longer the .same 

It was assunKxl as a'fir.st j-pproxirnation that the 
clectronsr would be arranged antipodally, and coiise- 
([uently the forces would be again central So 
Curlis’s value of N for hydn gim was competed so 
as to apply to a nucleus of infinite mass 

Freviiieiicies were then valeulaleil from the formula 


V^i Hi mp 

These frequencies were tlien sought for in the 
secondary spectrum of hydrogen , it is known that 
negativel}' charged .itoms are to be found ly hydr'pgen 
.'it f.iirly high pressiues with intensity quite com- 
j).!r.d)le wiLli Lh.it of the jxi'sitively eharg«Ml .itoni 
(" Kays of Positive Ivlectru ity,” j) j'l) As a result 
it was found that \'j lines m tlu‘ st'condaiy sjiectnini 
agreed with the c.dculatcsl values witlim an absciliite 
error of one unit of mapieney, taking integral values 
of n., and nq fumi i up to 10, and valpes of m, from 
I ti» 13, while i/j was l.iken .is 2 and 3 
'iliis means that the fie<pi<‘ii( k's can be lookisl on 
as .'I kind ot “ summation tone,” being the sums ol ,1 
P.dmer or a Pasehen ficiiuency and .i fi<'(|uencv in 
tli<' nifr.i-rc'il 

If w.is .dso found that in several cases a physical 
simil,udv of belt.IVlour was coinnioii to ''senes” 
ol the liiK's gr()ti])(“d .iccoiding to the m's and ids 
concc'iiietl, though this was not exclusively true 
As a stanif.iid ol i<dereii< lor the observed iiecjuencies 
the values obUiiiied !>)• Merliui and l-tairatt (I’hd. 
'Ir.iMs \, i<)22, pp ^cS.S-400) were eni|)loye(| 

As^'typual may be given the following .— 

Inrirmli Ciluil.ilfg Oliiivnl lotoi,/,.. (Inri.ld 


iC'HI I) 'll 

I 7 l<d 1 17I4J I ( 


i CD 

, Cl) I I UP 1 Hi' 

, ( D i HR II,' 
-CL) I- I ill- 


In the lore going t.ible, the I'lgtires'' in the last 
lolnmn leler to intensitv .ind the symbols to (lie 
phVjSKaf* piopeilic's of the hues as given by Mellon 
and Ikirr.itt (/af cit ) < , 

It is hoped to complete these and simikir i.ik illa¬ 
tions sliortly ^nd also to investigate tlu' coiulitioii'. 
under wlm li these lines should be eiihaiu e<l 

A (' Ml N/ii s 

I’liysics l.abor.ilory, The Pniveisitj’, Peeds, 
w I )e( {■inber IS , 


• • 

« Tfce*Secondary Spectrum «f ilydrogen. 

m 

SiNCJ- tlic negatively thargid hydiogeii atom is 
know n to tcx]^. fi<t^n work on posil iv e rav s, it seemed • 
likely tliat Silbrrstein’s pdrti#nlar«sftliition of 11^0 
three-bcxlv jiroblem, applied by him to llii' case of 
rentral helium (.-1 v/iop/iys /oKr, September ioi^) 
should -'dso be applicable m lips case ( onsequeiitly, 
the formula used by bun vva 4 mcidilnsl so .is to apply 
to hydrogen (charge Iv iiiste.id of 2K, .ind heme N 
instead ot |N), ami also .1 small but import.int correc- 
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Science and the Empire. 

Tin-, admnable simiiments exjiressed in the leadiiig 
•.iiticle in Naiiiri- oi Dec ember will undqubteillv 
be ie-e< lioeil by every scientilic S-orker in the couiitn 
In slating, however, Lliat the British Science (iuild d 
the fmly orj'.imsaticm which exists to undcTtaki' tin 
propaganda work ” lor the extension of an umlei- 
standing of the inllnciue o^scientilic research and il- 
results,” the very etfcJCtivc* projiaganda vvhich is betin; 
caiuc'd out by scientiiic workeis themselves uiidci th<' 

• c 
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a>gis of the National Union of Scientific Woikers is 

overlooked. * 

Of this body Von say " it is a lYade Union alhliated. 
ue believe, to'the Labour Party, and it c.xists to 
secure suitable conditions of ivorft aiul pavinent for 
its members rather than for tlie extension of natural 
knowledge” In that statement truth and ?iror are 
intermingled. The Natioiud Union ol Suentific 
X^iorkets is a registeren Trade Union, it registen'd 
as siicli when industrial and ('ivil Service joint ^OiinciN 
on the Whitley plan were being set up and wIk n it 
was announced that none but mcmbcis of Trade 
I.aiions would be given representation i>n those bodu-s 
I'lic Hinployers’ Federations registered as hade 
Unions also and for the same reasons lUii the 
National Union of Stientitic VVork(‘rs is not ailili.ikd 
to the Taibour Party or to any politic .d party , it li.is 
no political funds, a^id it imposes no resiiaiius upon 
the Dolitical activities of its niemlH'is, three of whom 
stood for f'aihainenl iit the leceiil election, om' m 
the Conservative interest and the otliei t\\o .is I abour 
(.aiululatcs 

A‘’ain* w'hile it is true that Llie National I iiion ot 
Scientitic Workers exists to sccnie suitable conditions 
ot wvirk and payment for its incMbers—and .dl othei 
stieiitiiic workers njcidenlalh—it i.oiisidc'rs that tlie 
l)«‘st way to ifo this is by i.using ttie juolessionat 
standard of scienlilic workcis b> nnpioxed tiainnig 
.111(1 education, and making llieiii awaie of tliiir 
importance as cituens on one hand, and on the othei, 
bv pointing out to employers and capt.iiiis .jf nuliistn 
licit it is an economy to employ the best scieiitilu 
woikeis, to encourage icscaK.h, ,iiid to assist the 
iiiuveisitics In order to persuade ))rivale em))loveis, 

1 orporations aii<l governing Imdies to deal justly with 
siientilic staffs, it is true Ihatithe Union would be 
pieparcd to follow the metliods employed b\ such 
bodii'S as the Uritish Medual y\s'jociation , but it 
believes wnth the Hntisii Siiem.e (auld lli^ Ih'-' 
attitude ot the geneial pulilic towards science is due 
to Ignorance or a]>alliy .-Xccordinglv, it jiiits juo- 
p.iganda elloits, designed to mre these dise.ises, lu 
the forefront of its progiymme, hoping theioby to 
increase the demand from industry .iiid the State for 
tJte best scientific knowledge It is nsidv to co- 
opeiate with amy other body ioi this purj'ose, ami to 
assist anv political party with its advice on matteis 
appertaining to science and snentitic workers U 
believes, however, that scientific workcis lliemselves 
must be their own propagandists, and that the lirst 
step towaids really effective action is iiuitv in tin' | 
j'lofcssioii of science 'V U ( iil kc ii. i 

(jener.il Sccictaiv j 
National Ihii^i of Scientific W'orkers, 

25 Victoria Street, * • ' 

Westminster, London, S W i, # 

December • | 

* I 

, 1 iir. National ITmon of S> leiitilic Woikcis is an ! 
oc'ciiji.itional oiganisation , theiefou: fls piopagamRi | 
efloils, us(“fiil as they are, aie nalui.illv legarded by ^ 
the public as aiising fnfm soH-iiiteiesl I he ihitish | 
S- leiice Guild, m? the other hand, requires no t(< hnu ai ^ 
(•I other (jualitication lor membershij', ami, .is w.is 
jiointecl out in our article, it bcais tlie same relation j 
to scientilic worWeis th.it (he Naw Ue.igne does to 
Itie Roval Navy It seems to i^ th.ni a bodv ot this 
tvpo, in which cifi/ens engaged In m.inv ami div(‘rse» 
departments of natioiT.d liti' are tom erued, can .diord 
much more effective and disinlen'stisl snppoih of 
scKMKO tlian IS possible by anv group ctinsistn^g ol 
members of the profession alone lliat was the 
mam point of the article' to wlm h Mapu' ( hurcli 
refers, and w^ see no reason *o ilep.irl liom it 
JvKiioK, Nature.] 
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Tlje Hermit-crab {£, bernhardus) and the 
Anemone (C. [Sagartia) parasitica). 

In Naiuke of Uetember z. p. 7.^5, i descnbeil 
observations and experinumts on the i oninion henmt- 
erab (/•'. bi'nihanlus) with its messmates, the anemone 
((’ {Sa^^diiia) pdia'-idcn) and the polychatte worm 
Nt‘rri'< Uv tiu' kindness of ^^r Hugli Maui, 

It has be?n pointed out lliat tIu' observation.s men¬ 
tioned above with regaid to tiu' naliir.il*j»)silion 
of tlie .inemoue (.oiillnii those* <•! J Sinel (p 
An Outline of the Nalm.il llist»r\ of our Shoies,” 
Kioo) Siiiel st.ites th.it “ lhe^w(%)dciits tfi.it appear 
ill m.my .i.'ii -luHiks- (‘\en our high-ckiss ones--- 
wliich lepiesenl this anemone and its «ongener, are 
Ml one respect imorieci Mu* anemone is always 
lojireseiited as upright {>.ilii>-tiee like—on the lop 
ol Its etpiqi.ige, .is it its (.hiel ob|ei l wen* displ.iy 
ot .1 nde 1 h.ive inv.iiiablv found tlie aiu’monc 

.illixod to (he UMr ot tlie shell and m sm h .1 position 
lli.it wlieit tlie henyil is .il .1 me.il 01 even moving 
.il)oul. the m.itgin <)f the teiit.ules pist foneli tin* 
ground, like sonu' p.ilent sweeping m.icliine Jt, no 
doubt, liiids tills position a p.iv nig om* 

SiiH'I's I'limpie .ind l.isi iii.tlmg iiook coiit.iins a fund 
ot iiilorm.ilion hidden aw,i\ in a jk)])ii1.ii desd'iption 
ot n.ilural liist<)r\ on llie --hole It is |>|,nn tli.it. owing 
I'robablv to the jidi'iiI.u i h.na< K t ol tlie book, m.inv 
n.ilm.disis have p.isscd occi iinjuntanl oiigin.il obsci- 
v.ilioiis liesi libel tlieiein b\ Sinel, whose Iviiowledgc 
ol llie biology of the shore has piol),ibl\ iievei b(^‘ii 
equalled 

SiiicTs ol.isei \ at ions weie pow ionsl\' unknown to 
me, lufcl (Be agieemeiit m the two sets ot independent 
observations is valii.ible m o[iposiiig <t Ir.ulitioiial 
eiior, and wHI be suKicieiil to establish the mirecl- 
liess ol llie llUcei*iel.lllolls , llie n.ituial position C)f 
llie aiicmoiu* on the heimit-ii.ib w.is ideally first 
shown by Sinel . J II Oiuon 

.M.irinc IhologK.il 1 aboiatorv, 

Ulymoiit h, I >ei embei rj 


Winter Thunderstorms. 

M v\ 1 through \ oui eiTmiiis aiyiin .isk for lejiorts 
of thumleiste'inis oceiming m the- Uiitish Islands 
between j.uiu.irv 1 and M.inh ji ■' W'ltli the holj) 
ol \oin' leadcis .nid of obsn\ers of the Ib'itish 
K’.iinl.dl Orgam/.'lum 1 w.is able (<) < olloi I a m.iss 
of inloimation on wiutei lliundiMsLornis lor i<)ib, 
T'MJ, loiS. .Hid io-’<>, fioin wimli it appears that on 
inori* tli.in |o jmt < eiit ot the d.iv's in (luestion, 
thmidetstonns ou iirred somewhere m the iiritisli 
Islands In collaboration with (tie .Meteorologic.il 
Oliue 1 jiioposo to co!!<-<.l«iii[oima(yuf Bgtiin I he 
ciiief iioints to he no^iciil aie the liyies .it vs Inch 
the stbrms o( (iir, and espcHMily tf\e tim%s «>f p.issage 
of sii.li styiius ;is jiass oseihe.id , whether a severe 
stoini 01 whether tlieie ijje unlv one or two flashes 
of lightning or onlv one •! two chips of thunder; 
whetlier then* IS a ch.in,g« of wind 01,a drop of 
lenqii’ratuic with the storm . whether there is ram, 
lii«i, or snow , in the 1 .ise ol liglitiinig seen g .1 night 
til- diredioii m wimh it on ms, .ind ojjier 

i^lorin.ition the observi'r thinks of interest Roj-iffrts 
wanteil (“sjH'ii.tlly from tlie ^^est and north of 
Scotl.iiid, and Jrmm the soulh-west, w(%, and noith- 
w^‘st of hel.uid, but any nifoimaliofi however slight 
fiom .inv disliicL iii th<' Unlish Islands will be of 
great use to llie luvesligation ^ Reports should be 
•si'iit by posUMtd or B-'itor to my aildrcss (not to 
tlu' .Meteoro'ogical Gllice) ^ J U t.AVK. 

Stoner llill. IVteistudd, December 20. 
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The Corrosion of Ferrous Metals. 


N' ,i committee was lormed by llie Tnstiru- 
tH*n of (’i\Ti I'bij^ineers under tiie (lKiirm.insi)i|) 
of the late Sir W illiam M.utliews, witli sixteen members 
of the Iiislilulion to in\esli;(atc the “ Deterioration 
of Stnictun's exposed to Sea Action’’^ The project 
w.isf ly^ the first instance, submitted to the Dtpail- 
ineiil ol ^(lenlific a^id Industrial Kesean li, wliic h ^a\e 
It e\f’rv encoura^etfient and promised the committee 
.siibstantiaf linaiiciijl ^isMsiance which has alread\ 
amounted to several (tiousand pounds , t 

An im,i)oilant p.irt ot the committee's nnesli^aitions 
IS that eoniUHled with tlie corrosion o( non and steel 
structures exposed to'sea action In an exception¬ 
ally well-illustrated jmper, read before the Iiislitiilion 
ol ('i\il Kn;fineers on \pril ii)22, Sir Robert iladfield 



I' l<. I — Mll<i vtc («illi 0 7 pi r 1. lit mail.' nil xt) 
l.onRitUilul a M I I loll 11 «< (itllCll.llcd) 


p;i\es a derailed aec'ount ol the* progress ol the work 
down to that date 

'1 he committee decided to expose' fourteen t\pes ot 
ferrous iiiatorlaMo sea aci'ion in \anous parts of the 
world and to .determine b\ cjiidiititative measurement 
their relatna jiowet's of resisianee towards corrosion. 
The metals comprised “Armto” iron, S\v‘c]ish c har- 
(Oid and wiouuht irons, fo.ir types of carbon .steel. 
eiipritcTOUs, nickc .1 and slamless steels, and two 
samjiles ot cast iron, cold and hot blast respectively. 
\Vith the exception of the cast irons, the varic.)tts 
metals w/t^ [irefiarc'd in the form ol rolled plates 
mc'JtMirinii 2.\ inches m leii'-tli, inches in hrcMcllli 
and 0-5 mth in thickness. 'I’he e<ist irons were ol 
like dimensions, vnd were prepared le/*caslm^ m tlv* 
ordmarv way. No further heat treatment was ac¬ 
corded the metals, for the committee c’onsidered tliat 
the tests would be ^f a moi;c practical character if 
carried out with the metals m a condition rescmlding 
as closely as po.ssible that ohtainin.i> in constructive 
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work. In general the specimens wlire allowed to 
retain thc'ir outer skin oxide, normally present on 
the rol]t;d or exist metals; in tw’o c'ases, howevcT, 
additional specimens w'ere prejiaiTcl troin wliuh the 
skin w'as removed by ^rindii?^, m order tcc obtain 
information a.s to the effect ot oxide layers upon the 
c'orrodibility ot the metal. 

Spec linens of all the metals were siibjec led to carious 
mechanical tests, such as the l/od and kmuoiit slioc k 
tc'sts, and the Brincll hardness test Tensile tests 
were c.irned out on bars cut in the loriL'iludmai direc¬ 
tion Sace in the case ol the cast irons the bars were 
inarkeci at rc-^ular intervals a.’onj; ihcir Icm^^ths, 
and. altcT piillini;, ihcir eloTif>ations Irom poinl to 
j)oinl were carefully determined. This w-.is dorfe in 
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order to ascertain the cTfei t of strain upon the coirodi- 
bility of the metal, the intention bein” to cut small 
test pieces from (hrferenl parts of the strained bars 
andi,ubji*(t tliem to lab'-ratorv corrosion 
A duj)lic-alc‘ set of tensile test bars, machined ready 
for teslin;;, w.is prepared for immersion m tli.it comli- 
tibn in the sea iit Rlymouth After a piolon^ed 
exposure they will be remoced and ex;imined with 
the \ lew' of determininjr whether or not the inec lianical 
c|ua!ilus ol the mateiial are unjiaircc! Veiv little 
wTcrk has IwcMi carried out on this aspect of the subject 
and the results obtained should proce of ])arlicular 
inlerc'sl and calue. ’■ 

‘ In addition to the lorrj;oinj>, one bar ot each material, 
exceptinji the cast-iron s|)ec'imens, was suitably heat- 
treatycl in o^der to olMain Ic'st-dala representing tlu^ 
physical prcjperlie.s of the materials undc^r optimum 
conditions. The results oblamed are detailed in the 
Appendix to Sir Robert lladrield’s paper and illustrate 
in a striking manner the enormous sujienonty in every 
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way of the heat-treated over the untreated metal 
One illustration will suffice, the case ot mild steel 
runlammK 0-2^ per (cnt. earimn and 07 per cent' 
niunjtanese. the yield point was.iaised l)\ the heat 
treatment Irom 22-2 to ^07 titns per ^jiiaie m. h . the 
maximum stress Irom 7^5 i" 42-.S tons, filnle the 
Jlriuell Ihdl llaidness Xuinhers rose from t ts to 117 
* Needless to .sa), all The nK‘l4i!s ha\'e been subjtsied 
to careful chenmal analysis, and both the ire.itcd 
and untreateef spoennens ha\e bci-ti studied plioto- 
micro^raphually, liori/onial and lonuitiidin.d sedions 
havinu tiecn prepared of all the metals saw the .ast 
irons, 'rins was reiuleied desiral)le in mcu ot the 
fad that all the wroi]-4hl irons .md steels had been 
rolled. The loiinitudinal sedions wcic taken at 100 
diameters magnification, tins bem” n-arded .is par- 


belter shuek test results olnamcd with the treated 
niateriitl. It is laluilated that in one ot the mild 
steel spetimens the numl'ei ot grains per s<]uare ineh 
is 820,000. \\ln!(\ when hial-1 reated, ineluifin;,; <|iienih- 
in^. the leirite crams niimiuT about 5 million per 
sijuaie null. Tins cixes an ide.i o| tile i loseness of 
tlie stuK turw .111(1 tlie cic.Uer lionioj;eneil\' prodin ed 
by suitabTe heal trealnienl ’ ^ 

I he ne< essars bais lia\ma been piepared.itite coni- 
mit lee were non l.n edn itii lumieioii^probleiiisi onnei led 
with their despat i h to \ a nous parts Til the wo* Id. nanielv 
lol'i\mouUi, Am kkind. Colombo.aHd llalila\((‘anadaj. 
One ol the nftist dilln uil o! tlK^e w.is the method of 
markiii” the bars In \ien ot the possibililv^m some 
instaiues of \ei> se\eie (onosfi^n. there was a dislim L 
probabilit) tliatanv ordm.ir\ m.iikin,c uould beobhter- 



tn iilarly suitable lor exannnmc l!u eloncalion ot < 1 \ slal 
grains due to rolling, the tians\ersc sisIkuis wire 
])holo<>raphedfPat boo diameters Kifiy-tour be.Minlul 
leprodiu lions ot the photonn( rocrapli^ .ue ciwn in 
the paper, and tour ol these j^re re|>rodu( ed ^11 l^u se 
lolumns throkijih the liiirtes) ol the Institnlion ol 
CimI Kn.cmeers. , • 

It Is to be anti(ip.iled that the *11111 lodrui tin^- 
ot tlie mei.ds will play an important part in tlieir 
powers ot resisiaiue totorrosion I’oitelalion ol the 
mnro^raphs anfl meijiaimal tests viweals ,se\eral 
iiilerestm;^ tealures. In so lar as the wroiiclii irons 
are eoneerned, the lieat* treatment, by icdiiuii.c the 
;:iain si/e, disim<*lly inipiu\es t^e shoi k lest liciircN 
'I'iie effed ot heat treatment on the (.irbiui steels* 
has been, m the maiif, m the direilion ol pretcnlm^^ 
the marked sepaiation ot lernte and peaililc, .such 
as exist.s in the bars <xs rolled, and thus’io proTliuo 
a more lioinogencous strudure This is well illus- 
Ir.ited in the accompanying photographs. 

Tins serves,*111 a larue measure, to account for tlie 
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ated ft was intended that, when exposed to < oriodinj:; 
inlhicmes, the two ends ot the bars shouli^ be lirmlv' 
embedded in comreie in a spu lal Irame ereded for 
the ]niipiise ,\Uliou,cIi a precise record would be 
)ve[)t ol tlie po.sition of eailg spei irneii •i#llie Iranie, 
wimli would serve .is sBine protci tion*amnns( mixmc, 
there w.is the hirthi-r (kinder ih.ii Itidlv i^rroded bars 
niichl kill *oiit ol pLu e ami ibeir id'enlitv lie lost. 
The (litIn ultv was evitjitualkv o\ ercDme bj- an mcenious 
sv stem su^^ecsted bv Mr Maiiinel’’ W ilson, a member 
ol the eommlltee. and now the < haitman. 'fhe 
method ('onsisis m having niie. two, or tlir^e holes 
drilled liiruu^h the plates .it both ends uljere lliev 
vfill be preserved by ihe envelopmc kivers of loncr^e. 
*riic holes are dulled in ditferent |*osilions.; those at 
oye end ”ive w!ii>^ is tunned the " clayifiT^tlion letter ” 
and mdiiate the Ivpe ol metal, whether, for example, 
It is Swedish iron ot < upriterous steel. At the opiiosite 
• end the holes indicate tiie numl>er*of the bar. 

In order to determine the rffen of strain and of 
eonlacl ol dussim lar metals a lew bars were bent at 
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ri}?(U anj^les. others wm* fitted with ordinary ^rivets 
and liolts, while otJiors were l>ulted one to the other. 
When ail tiv' hais had been (arefuJIy wei^died they 
'were paiked in lin-lined i ases and despatched to their 
respc'cine dcst mat ions. 'I lie committee airangecl that, 
at cadi place, one set ol bars should be completely 
immersecl in sea water; one immensed ‘at half tide 
level,f llierebs becoming akeinalelv wet and dry, 
and one'sf'l .should lie exposed to the sea air only. 

W'hen this comprehensive piece of research work 
IS (onipletefl, the results should lie of the ^.Tealest 
value not only to en;;iheers but tc/ all concerned m 
tile Use of ferrous metals. 

Sir Kobeil lladfield also eives an inter'-stinL; account 
ol the emplo)merU In the Admitally ol stainless .steel 
(lunn;i the war ('onsiderable ditlmilty had been 
exjienenc'CHl in conseciuence ot the rapid corrosion ol 
the diajibrajirns used in connexion with submarine 
livdiopliones, which were pul oiil c'f seiviie in a com- 
par.itnelv short time ,\Icssrs Ihidheicl submitted 
i‘\penmerU,iI <li<iphr.u;ms of steel lonlainin;; about 

per cent c)t me kel. and othcis ol ^leel with a 12 to 
[4 per cent chronmim coiiieni I'lu' lailei allov. 
the so-tailed “stainless steel,'" cjincKiy |)ro\ed its 
superiont), and w.is (InalJv cmfiloved lor the hvdro- 
pliones. Although the imkii steel was verv rc'si.stiiiil 
to corrosion, its acoustic jiropeiiiC’s wc'rc‘ not so "oocl. 
These dejieitcl not only on the harciness ol the metal 
but also upon its cTtstn hinii, in both ot whicli points 
llie < hiominm stec 1 w.is the siipenoi, The c]i.i|)h'iajims 
were pkuc'd in tlie hull oi the siibmaiini; several iVel 
below the wate*" line;, and n was noticed lh.it although 
the suirounclinu plates of oidmary steel vveie soon 
( oveied w ilh b.uiiatles the' 4 hromiiim steel w.is entirely 
tree One of the di.iphr.ii;ms, after luivmi; been 
immersed m sea w.ilc-r under service conditions lor 
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six montfis was found to have undergone practically 
no alteration. A small dim of a dark-brown deposit 
was noticed patchwise here and there pn the surface, 
I but this was easil}' rubbed away with the linger, 
revealing the brig^it metal beneath. 

One didphragm did manifest local corrosion, and a 
[ihotoinicrograplnr examination jfevealed a coarse gram 
due, in all probability, to ovcr-heating. A portion 
was suitably heat-treated and re.stored to a normal 
condition, after which it showed the usOial full resist¬ 
ance to corrosion. 

As this chromium steel is one of the rnctals emplo)ed 
by the ('orrosion Conimiltee in their programme of 
tests. It will be particularly interesting, in view of the 
foregoing results, to see how thi.s metal behaves. 

In c-onc lusion .Sir Robert Iladfielfrvcry rjglilly directs 
attention to the economic' importanc.e of the [Y'^blcms of 
corrosion Accurate statistics on the subject are, for 
ubvicnis reasons, unobtainable, but Sii Robert estimates 
lb.1l liieannualcost of wastagcdue to rusting is probably 
vvell over 700 million pounds sterling, this sum mcUid- 
ing an estim.tte lew the cost of galvanising tJie metal, 
and allowaiKe being made lor ]>aiming, slu'athmg, 
etc., .ill ol whu h processes would usi.'alh' be unncM-essary 
if the met.il wcie not .so prone to oxidise 

One feature ot ibis estimate deservc's speeinl attention. 
The amount ot the annual prodmlion ol iron .incl steel 
by no means icpresenls an equal increase in the w'orld’s 
sttick ol these materials The- quantity swallowed 
up nierc'Iv in repl.icmg vv'astage is I'normous We 
unite With the autlio|; in the hope ih.il his mcmioir 
“ will arouse still more attcmtion than the subject has 
received m tiu" past, and will create greater interest 
in the, production of alloy steels, which have the 
capacity of resisting c'orrosion, if not entirely, at any 
rate to a much greater exicnl.” J. N. F. , 


The American Museum of Natural History. 


# 

'"["nANKS to the'* ideals of its president, the en- 
1 tliusi.ism of Its staff, and the abundant illustr.i- 
tions, the reports of the Amen<an Museum ol Natural 
History are alwavs mlerestmg reading, and that ior 
1(121 lorins no exception. Indeed the president, Prof. 
II. F. Osborn, I.i)s particular stress on this leporl, and 
lie has reissued certain pages of it in a ne.itly bound 
liooklel under the title c)f “'Hie American Musc'um 
Ideal.” Thajloideal he c^^xpresses in tlie words of 
Francis Bacon. *“ a model of liiiiversal nature made 
private. . . gocklly huge cabinet, wherein what¬ 
soever the hand ot man by exquisite art or engine hath 
made rare in stufi, fonii,,or i^otion , whatsoever 
singularity, c’hance. and the shuffle of things hath 
produced , vthatsoever nature h.Uh wrohglit in things 
that want life and may lie kept, sh.all be sorted and 
included. \ , 

In short, the Ameriean Museum is bei ome a world 
museum, and to thai end it is M-nding out its explorers 
all over the wnrld^to galhca and j.oniji^ir,;' Ixith for the 
lienefit of .Xmeru uns and for the benefit of every 
country which they mav visit Acknowledgment is 
made of the cordial Ai-opeiatioii which the American 
.Museum receives from the Go^erntnents and scientific 
institutions of all those countries, while at home, 
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thanks to the large development of the educational 
side of its work, the museum continues to enjoy strung 
support from the city government. By the latter at 
the end of last year the sum ot 1,500,000 dollars was 
unanimously voted ior the erection of two new sec tions 
of the building as originally planned m 1875. There 
is also under consideration, as previous’)’ noticed in 
Nature, a special school l^ervice building to be devoted 
exclusively to school education in all its grades. 

Prof. Osborn’s ideal, libwevo", goes fnr^bcyund this, 
lie says, “ It is evident t'.iat astronomy will be the 
central feature of our plans, bec.ause all the processes 
of earth s history and all the proc;esses of life c entre 
around oiigmal astronomic causes.” Plans for an 
asti'onomical lialj have .ilrcady been drilvvn up and pub¬ 
lished, and liave been eonfirmeci by the trustees. All 
that is wanted i.s the money. 'It is estimated that the 
buildings when finishec/ will cost not kAs than (^,000,000 
dollars, and Prof. Osborn rails for a new general en¬ 
dowment ot 2,000,000 dollars. Tkis lattc'r, he says, will 
not only restore the museum to its full-time elTiciency, 
but villi enable it to prepare to keep itb promi.se to the 
(itv government; and when its Asiatic and Oceanic 
sections are eompleted the nr.useum will be able to fill 
tliem with the specime^hs now in store, including many 
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large groups already prepared and others awaiting 
preparation. ^ ^ 

1 he large amijunt of space, and consecjucnlly mnnev, 
tliat IS required is partly due to tlit plan on wlii(’h the 
AmericaA Museum of Naturjfl Histt^y is arranged. 
Our own Natural History Mu.seiini has its ^xhiluted 
Lolleetions arranged on^a systematic or classificatorv 
h^sis, but in the American Museum the basis is fauni^tu 
or geographical, and an c\en more serious attempt is 
made to display the animals in associated groups and 
under their natural conditions. One ol the most I 
striking c.xliibfts illustrated in the present report is 
an African elephant group (Fig. i) opened to tlie public ' 
during the past year. This includes a male. ;i female, ! 


I nearly ^vc months, while studies were conducted upon 
them. The extinct \eitebrates foyn an impoitaiil 
.section of the American .Museum, and fiderence is 
made to m<my ik'w reconstrm tions and exliibits. A 
complete seru's illustrating the exolution of the liors(‘ 
IS being prepared 'j’his seUion of the report is illus¬ 
trated by^i priotograpli ol Frwin S C'hristman at woik 
upon tlie nuxlel ol lliontollieriuni. \\v regret ^o^ead 
that Air. ( liristman, who had bcfii (onnected with 
the di'partnienl trom boyhood as d^airglitsmaii, artist, 
and siulptor, died^on N^ixirnbyi 47. ip’i.* Another 
illustration* iig)iescnts .1 \igoroiis \\all-|)ainting, by 
( harles K Kmghl, ot the \ejtebrales fouiuk in the 
•isphiilt deposit at Ram ho l.a ^Ilua, .iiul includes the 





I'K.. t —.\frR in .Upli.Nl il,,. Ain.iicm Mu-cui(i ..I N .lural lii-,t<.r) 

(I Mill n plh'ioip i|jI) I,iiuII\ siipiilKd l>j the I lint [III ) 




• • 


a young one, and a baby cleph;fnt. cacli in a (lilfcuU 
and <hiiriu:tfn,dir positic^, aruf all lugctlnr loinimg 
an impressive assenihUige Ttiis is tlie result uf eleien 
years work by Mr Curl F, Akeley, who writ tu Alrn.u 
in ipoi) to collect the niutcridl, and lias sinie been 
developing ami putting iijto effect a new iiKthod of 
mounting No siwncr was tins linisljgrl tlian Mr 
Akeley again left for Afrlea, where he has seiiirrd file 
line speiiiiiens of the giwilla from the l.aki* Ki\u 
Distiiet ot the litjgian Congo. ^\n(ilher mterestuig 
exhibit consists of niodeks of the niaiXMipi.d Irog of 
North America, Asiapluis, ii primitive nieniber of the 
illscoglossida;. This frog live.s only at high altitudes 
among the Olympii s and other western ifiountaiTis. 

mnnher of specimens were sent alive to the TiiLibeum 
by shipping them in a dev 140 allowing water to drip 
ontinually upotj them. They vv*re thus kept alive 
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sabre-tooth tiger, ground slotl», Coliimbiaif »iamnioth, 
and an extinct vulture. • * ^ 

Spare does not allow ns to romiflent o* tlie very 
mieresting reports Irom all the other sertions ol the 
museum, but we may* remind our readers that the 
liiiilding serves as a eeiitre'lor a laige iiuniber of 
societies. So m!iny as forty-three are imfltioned as 
having held meetings, exiiilnts, or levtures ;*t liie 
museum during 11)21. In addition to these th»isusen*|i 
waB the headijuaiters ot the sei ond InternationlTl 
ft^ineress on Fngenii s. vvhn li ITnf. Osborn von.siders 
to be the most ,imp(ft.uit si lentilie, nu-eting ever 
held m the nuiseiim. It was attended by leading 
eugenists from all parts ot the world, and a special 
wliibil ot geni tii.s and rasial liercdiA' was prepared for 
it. Many nienibers ot the a ingress v isiled the museum 
to study this c.xluliit, and it is satisfactory to learn that 
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the n(‘wsp:i|)tT |)r(•s^ ol the I'niud vStates ended l)y 
luiordin;; to the, work ol tlic meeting' serious and 
sulisfattorv trealnient. We eojinnend this report to 
.my one \vho \M^ile•^ lo learn in a pleasant and easy 
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manner of the extensive and varied work that is 
(arried out by a modern museum, and to those museum 
curators who may desire insj)iration* in their daily 
labours. ’ 

*■ '' b 


Presentation to Sir Edward Sharpey Schafer, F.R.S.- 


|) Vrill’vR morethan a year a^o the Mi^^iestion 
\s.is,made'that tlie Ktlinlnir;:h nieelin^^ of the 
British Assoi i.itioiv wtvild form a Jlltint’ occasion tor 
the piesentation to Sir ICdwaid Sliarp y Schaler of 
some token ot their esteem from his present and ]).ist 
demonstrators and fellow research workers m T.ondon 
and lulinl)ui;.;li A-s' so 
in<in) of tliose who had 
been trained under Sir 
l•'(i\\aHi now (j( cujiy posts 
in distant lands it w.is ioinnl 
impossible to maki’ 
ne<ess.ir\ arrangements toi 
the ]>res(‘nt.ilion at that 
e.iriv date 

Prof. Halliburton, how- 
e\(r. made a statement al 
one ot the larneh-atti nded 
meetings ol the ldi_\ s1(j!o^\ 

Set tion of the Assoi lalion. 
e\)Messin^ the desiie ol .ill 
wlio had been .issociatul 
with tlieirold master in the 
prosci ulioti oi pin siolo^ii .d 
rescart h to present him 
with some mark ol their 
esteem and alfedion. ami 
induated the torm it would 
pVobaiih'* take. 

Pinallv, it was arwinf:ed 
that the presen tat lon.sliould 
take tlie form o] a tull- 
si/ed phujue (Fi};. i), and 
that a medal replica should 
be presented to eaeh of the 
many subscribers. 'I'lie 
nied.il sh^ws in bold relief 
the head and shoulders of 
Sir l'Mw'ard..ind bears on the 
reverse the inscription 

Sodali bcne«neiito * 

Sodalcs b»nc vacates 
Ml^lXXII 

'I’he woik was entrusted to Mr. (' d’Q. Pilkin^ton 
Jarkson. A.R U A., sculptor; ailW lias iieen carried out 
m an emu^ently satistaetory way. is most artistic 


and, moreover, an excellent portrait. The lar^c 
bron/e placjiie from winch the medal was reduced has 
been mounted on stone, with the inscription under- 
nrnlh it (l%n i) Sii Kdward feels that it should 
eventually come to the University of Ivdmburjih, 
but at present it reiiiams in the sculptor’s studio 
as he wishes to exhibit it 
at the Royal Scottish 
Academy. ' ' 

The large list of sub- 
s( niters includes main ot 
the leaders m phssmlogy 
.iml other iiranches of 
medical sc ience m « this 
and other Linds, a few of 
whom' inav lie nami'd — 
Paylist. Rose Hnidtorck 
llallibmton. L Hill, 
Mac Wilhani.Mott,Stalling, 
in tills coimtiy ; and 
Hunter and 'I’ait (Canada), 
|olly (S. Atm a), Malccilm 
unci Mackenzie (New Zea¬ 
land). Addis and S Simpson 
(USA), Row (India), 
Itagaki and others (Japan). 
Among the original sub- 
.scnber.s were two ot ure.i/ 
distinction who have un¬ 
fortunately passed .iw.iy— 
A 1 ). Waller and Penjaimn 
Aloore. 

'J'he recognition ol Sir 
Edward Sharpey Schafer’s 
invalualile services to phy¬ 
siology l)v those vvhc) have 
worked with him m the 
laboralorv is a mutter 
for sinceie’ ‘orgralulation 
m which all who have 
the interests of the devclop- 
' meiil c)f medical scicnc’o 
at heait will join. All 
I’Nvill unite in^ expressing the hope that lie has still 
I before him many years in which he will eonlmue Ins 
I life-work. ^ 



Obituary. 


F P. Bryant. • • , 

W E regret to record the death, on November 28, al 
the age of ^xty-three, of Mr. Frederick Headon 
Bryant, formerly Inspec tor*(jeneral of Forests to th^ 
Government c)f India Mr. Bryant received his pro- 
fe.ssi(jnal training at Nancy, joined the Indian Forest 


Servic'c m 1881, and was posted to the North-West Pro¬ 
vinces and Oudh. Some ot the elirher yeans of liis serv ic e 
weflc .spent in the prc;{)aralion of working plans for the 
important sub-Himalayan forests lying between the 
Ganges and the Sarda rivers. 'I'his early Irammg, 
together with some jears'Of suc'cessful o.xecutive work 
in In.s province, marked him out subsiiqiienlly for the 
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post of Assistant Inspcctor-Ccneral ol l■'(tr^■sts and 
Supcrintenclcnt^ of Forest U'lrlring Flans, which he 
lielcl lor tliree ,vfars from i8g(i. Alter hoMinc sin - 
ccbsively the post.s ot (’onsenafot ol I'orests in tiie 
Funjal) .Inti liiirnia anti f hiet l*onseiv.floi ol ^'orest^ in 
Ikirm.l, he became Inspec tor-Cener.il of Forests to 
Ihe Government ol In^lia, an apponUmeill nhicli he 
lifld from Ii)0.s till 191;, when he retireil fioni the 
scrvite ol (imiernment Mr llryant sni leeiled to Ihis 
post at ,111 iinpdrl.int period in the historv ol Ills dep,irt' 
ment The Forest Rese.irch Iiistiliitc al Dchra Dun 
li.ni been esl.^bhslietl two te.iis [iretnnisK on the 
inili.ilne ol his predei'essor, Mr, (now Sir b.iinlliill) 
Fardley-Wilmot It lell to Mi I *i\am td i;iii(|c tlio 
dcstini(-A f)l the Institute in its eiirlict \e:us. .iinl Iiin 
luindlini' ol this tiisR was ni.irked 1)V stuind eotnnion 
'.(•nst^ aiid^ciircliil jiidLiinent A man ot theirlul 
person.ility, lu* made a popular (hiet. and enjo\e<I to 
^ an Linnsual extent the ;:oo(lu)ll <il 1 ik depaitmenf. Jn 
rccjiiinili4»n of lll^ servK'es to (to\ eminent lie v\.is 
awaided'tlje CSf in igii. lie is survi\v‘d iiv a 
ui<lo\^ <uid ”r(nvii-u|) iannh'. to uhorn ue esiend niir 
s\mpathy I lejiad #tlic niisfortiiiie to lose oiu ol liis 
sons on ai tive ser\ iee»durini; the war 

M 1-k Ihuuv, proles^oi ol experiment.d jilusic al 
the Soihorme .ind ineniher ot the Aiademv ot St lem es. 


died un I’.iris on Noxt inhei 5 111 his se\enl\*s(‘\enth 
year. To the present i:eneration of,pli_\.siei.sts m this 
(ounlix lie w.i> [>rol>a})l\' lust known as tfte iditoi ol , 
the Journal Jc Phvbufue and ot the Annah's dc Phxsniut' 
hut to those ol tliirt \ or fort \ \ e.iis ai.;o iie wa> t he joint 
author ol .1 ti^xt-liook on phxsiis nunii ajipreeialeil hy 
all who \kislied to keep thenisehes up-lo-«iate the 
“('ours tie phxiifjue tie I'la ole Poh'tcchnnup*’’ anil 
Its siip|)lenieiUs lli.s piimip.d pwhli'.hed leM'an lies 
de.il with [irohlenis lonneiled ui<h*the ^».l^^a^c of 
elei till ilx' throii.^li IkiuuIs and l>iit tluxe nieinoii'* 

h\ no im.ms #-t'pre>ent the whole <i| hi-s woik m the 
field ol n stMit li 1 li' MU t eedetl in Iniildin.L: up^i m hool 
t)l reseaifh at the Sorhonne, an^l miuh work published 
li\' his pupiK owed ll^ iiispiialKl'Ii to I’lol lloiil). 

* 

'I'liK death, on J)(;fenihei 10, !•> .iiinoiintitl t)l Mr. 
I'.dward l>e;j,tn. sometime ol tin' stall of tlie I'.nlish 
Museum and llie .Melhtfuine Museum. Mr I^euen was 
1)0111 III I {.Isle m Matt h .ind w.is i-diii aletl in Ikisle 
iiinl I’.iiK He traxelleil ^\Ull^l\el\ anti lolletteil 
/oolo^ual material m W’lbt Alma. I e,an<l.i. .\h\ssini.i. 
and Sakliahn He w.is an expeit taxideimiAl ami liad 
j)<ud < onsider.dile .iltt'iilion to Ihe moullni;.; oi hiids 
and to virtel'Mles euieialh He was a Swivs .ind a 
< ili/,en ol basic * 


Current Topics and Eve*nts. 


Ji ^t<llell |)\' tlie I’.iii'. ((^respontii'nt ol the [ 
liiiiis that llic u'iitenai\ ol Paxteiii w.is t elt'hr.Uetl j 
tillKialh the afleinoon ol I IcCfinher 20 ,il I 

lilt' Ac.ulem\ of Meduine The l''ien(h Mnnslt.f- ft»i I 
He.dth, M lAuiI Strauss, was |)ies(‘iU, .iml .i ninnher | 
o^eminent tnetlital men spolvc on I’aslenrs hit* .iiu) j 
woik 'file I'nder-Set ret.irx’of I’ttstsand I elej^r.iphs 
lias approved a d(“sii(n, shtweni}; a prohle of I'.isteiir's 
lit'ad, lor a sj>ecial liflv-ientimes posl.if.;(' sf,nn|) to 
he Issued tliiiiiii? llu' comm;’ <inlenai\’ relehi.iliuns 
11 nitiv he n,'niembcretl Ih.ii, eailv in the prt'sent 
X'ear, a proposal to pnilnhit tlie te.ichiiiK ol ex’olution 
111 till' schools of tiu* Slate oJ Ixentncky failed to {)ass 
I he Stall' 1 ( .liislatiire by one \ ott' I n an .n tiele w ln< h 
appearetl in N.xroKi: of M.u' 27 (\'ol lotj, ji 0()o), the 
opinion was expressed that tnitlu'r ai^ntalion \mIIi the 
'.aiiic ol)jet’t might bo lookisl fttr in tlu*ne.ii' fiituie 
I h.rt tills appielicnsjon was iTiit too well f#und^-(] 

I apjxMis l)y the fait lha% a “ t^t.ite-wide met•tln^ dI 
I prolestant ministeis ’’ in Miiftiesot.i lias latelv jxissed 
lesoliitiuiis demanding th.it the Sl.ili* sli.dl pio\e* 
Ms imjiartialilv tow'ard its citizens by (lisjiensing a\ il h 
.1 sulijeet c evolution) ttiat is iitltnlv <!i\isi\c is/, I , 
•uiil IS, in the |ud;^nenl of thousandsol^ts Ui.x)).i\eis, 
ntti'ily false” A reason given lor tins lein.ukalile 
• If lion IS lh.it ” this hypofhesis h.ts iiureasinglv 

show 11 Itself to be a*toe to the ('lirMti.in l.ut h, ileiiv mg 
as It does the veracity of the Si 1 ijilnies ” Sm h 
attempts at suppression aie lompletely oiil-of ihite, 
and the importation (.if rcligunis mtoh'i.imp into Ijie 
guostK^n cannot but make the judicious giieve The 
-Minnesota meeting was jierhaps not ai\.ii<' that Ihc 
( atholic Lbiivcisity of l.ouvain s^nt a speu.il lepie- 
seiUative to the*Darvvm celebration at CatiilHidge, 
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^'l.l’ .iiiotlief .ipjie.il h.i> uailii'd us on beli.iif of 
tile l.ninm 'tiu]«'i# people'll b’I'ssi.i, 1 his t inu' lioin 
Dr Xaimeu’s (.ommitiee hv w.iv d liie Medical \nl 
('omiintlee loi Sulleiers tnnn Ihe Kiisst.m l''.!miiie 
It is .uidiessi'd primaiiK (o iiusiKal men, and, 
following out, app.«eiillv, the pniu iple we have 
suggested in pieviolis (.omments im lliesi'•appeals, 
of .ippioaf lung e.aeh giouj) 01 jlrolessioji on hi'lialf 
ol its lo-ANoike^s i»i Knssi.i. it is maiiilv lor tlu' 
.issistanc(' of im du.d men 111 l^uspu.i It is staled 
tfi.it the l.itte#; amid lhoi,is.iuds of sick and st.irving 
peopli', aie lielpless fot the lack of dings and medical 
sloK's, . 111(1 medical men here .ire asked to jirc'ss for 
the tuim.ilioii of an inlernational (ominith'c on 
inedual lelud to tight the ellects of Hiit famine 
.Men of scieiue are needed to .lU.ick the s.uiilarv 
j and hioiogi'.d piohieiiis c\ilh wlmh Kiissi.i .md, 
throiigli her, tin* whole of iiiiiope .iro ^#nfr()nted 
j In llie me.inwluie supf^hes of mcslieal, and ollu'r 
shaes will eii.ihle Russian do( lot? I 0 s^iuggle on 
I with lh(n t.^-'lc (oils in kind should b(,‘ forwaidcd 
j to the Se( letarv, Modi^il .\irt ('(jinutitlee, 68 Lincoln’s 
\ Inn I'lelds, W (' 2 , contributions in nionev to tlu' 
(ouiimltee’s tre.isiirei .if the I ondon Joint (.'ity and 
Mid^.ind H.iiik, (' ( h.incery L.uie, \\’ C 2 • 

'till I ilotiiv J‘'iirhiil loi \o\eniber i tontflins ^ 
.irt*( le l-)\ -Mi I' (' Ki( h.irdson, (tiiecloi of Prmceto'i 
•l*tii\c'isii\ l.ihi.iiy, cnlithsl “ Int('rn«ional Co- 
optB'ation m iififli •'ift.il Woilv” ^tr Kicluudsoi 
H'fers to the i-eteiit .ipjioitUiiK'iit by the Le.igue ol 
.N'alioiisof a ('onimittce on lntel]('(*tiial ('11-opeiation. 
.uni writes with .ipfins i.itnm of the piaetuMl utilitv 
of t!ire(‘ enteipuses wlmh this committee .will 
neccss.iiilv lake into ioiisideralion Mr f^ichardson 
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was pn'sent, .in observer, at the Brussels ifieeting 
of August Li to consider the future of the great 
bibliograplih.il undertaking carried on for so many 
years liy M LatoiUanie and M. Paul OLlel lie 
gi\ cs an out hue ot w hat he saw' at the Palais Mondial 
at P>russels, when; a pintion of the former exhibition 
building is dexoled to international co - (Operation 
The b'“iMing (.onlains not only libraries and card 
catalogues, luit ids’:) a permanent exhibition of tlie 
activities Qt all nat'ons and an Intern.ilion.il Summer 
t'niwrsity MM ''i-afontame and Othl ha\e fur 
Nc-ars supennlendi'd this woik, sustaRieif by their 
/('al, without dra\sing salaues Mi Richaidson also 
atteinled llie Coinention of the lnt<“inational Cat.i- 
logue ot Siicntilic lateiatiire held .it Brussels on 
julv 22-and 21 (Jf'this meeting tie writes “ Not 
<mly weie thme nine or ten nations represented by 
otikial represeiilalnes, but se\dr.d of these showed 
a \eiy \igorous interest .ind a disposition to (oiitnuie 
(ontnbulions and to assist m paying the a< i umulated 
delit " Mr Kn hardson als(» visited tin* ('om ilium 
Bibhogr.iphii urn at /uru li With the <ud of funds 
seuiied for the pniposi' b\ the American Kese.irch 
Bureau, the woik of the ('on-ilium, wlmh luul been 
m .ibcv.inci' since llie death ot Hr I'K'hl, has been 
i.rtvi*n up ag.un \ igoronsl\- 1 )\ I )i Kellogg and the 
new director. Dr Slrohi It is(‘\])ecled that printing 
will he le'-umi'd next July Mr Kichat<lson lielicves 
1 h.d, with these cm tei prises mlubliography mex'isteiKe, 
a " (.ommittee on Intellectu.d Co-ojiei^itioii ” slfimld 
be able to s-' me that, by a luoper.i^vision of labour. 
th(“ bibliography ot scicuie should !><• well ami coni- 
pk'teh'e.xcc iiled 

1)k Sai.aman's achltcss to the J'otato Conteronce 
M Oimskirk on November >. whiMi is published in the 
Cxafdrners’ Chroiude tor November 25, should prove 
of permanemt value to hortu ulUire, as wdale pointing 
out .1 present abuse it mdic.ite^a^ tlw same time that 
the remedy is reaMy to haiul Dr Salaman dealt m 
vigorous language with the habit of seeiPmicn of listing 
the same xanety of potato under different synonyms, 
freipiently giving ditterent descriptions to the variety 
upon its successive a])pearanccs, and ollen (piotnig it 
at diffeu^it pines' The horticultural world is ob¬ 
viously concerned with the ellect of the practice in 
commercial horticulture, but the scientific student of 
horticuUutc*h^s to renu*.iiber this evei-prcscnt source 
of error wh»n he has to k'W upon commercial linns 
for the supply of mntenal in the form of uiltivated 
plants for study or exjieiinient Portunatcly the care¬ 
ful work now in progrej^ at <<nious plant-breeding 
stations Ijiroughont (ircat Britain. work which is 
entirely disinterested fiom the* commercial side of 
hortichltiire, is making it cuntiiuially more possible 
tc'-check the accnrai v of popularly named varieties, 
not only of potatoes, but also of fruit stocks and 
scions, ccifv.ls, etc Such work must precede amy 
careful study rfi sm h .1 probli^n a'f fhc behavioiii of 
a variety under coiitmuoiis vegetative propagation, 
and bodies hkc the; Synonym Committee of the 
National Institute of Agrieirltura! Botany, of which 
l)i 8alaman is chairman, jirc rendering considerable 
service to science as well as to horticulture. 
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In the Journal of the Washington Academy of 
Sciences {vol. 12, No. 15), Mr T. A. Jaggar makes 
a plea for geophysical and geochemical observatories. 
Instruments of precise measurement need to be 
applK'd to the problems of geology. A record of the 
changes, for example, m a river system or moimlam 
range, is essential if the proce^'ses ms’olved are to be 
understood and given their due weight in the evoluti<»n 
of the earth’s surface features Cjcological st.ience is 
hicking 111 measured facts of change within human 
lime The natun* of changes may be. gaugeil from 
temporal y expeditions to different localities, 1ml 
qu<iiilitaU\ c data-can be obtained only by piTinaiumt 
observaloru's The expedition method of study is 
never free from the rcconnais: ance clement, and 
unexpected phenomena <'all for special instruments 
not iiu hilled in the oquijunont Morcovci, there are 
seasonal and cyilic variations whiih an expedition 
misses Mr Jaggar cites his own cxpciiences at the * 
Hawaiian \olcanic observatory as <in ilhisbation ol 
how (onlmiioiis nuMsuroment may reseal rhyl^hiuic 
reiiirrenccs He dwells on the ^latine of the woik 
which might be done by lU'cr and mountain obsei\a- 
loiies ,\ gl.icier obserx'dtorv would be e<]ually 
valuable 

1 1 Is piobable that the most imjioi laid (Uwelopmeul 
ol the (.memalograph lies 111 its a})]»licatioii to iiaUir.il 
pheiinmeii.a To he al.)l<‘ to m.ike .1 liisined sciutiny 
ot o( I 111 leiices so moiuentaiy that the eyi' tails to 
liold them, is an iiiektiiiiahlo g.iin Apprixiatiiig the 
impoitaiice of such mo\ mg pictures, (he Selborne 
Soiu'tv li.is leceiitly issued a list of i mematograjih 
liituies (" Cinelogiies ”) and lilms winch, undm 
arrangements niaiie with leading iUni loiupames, tan 
b(‘ hneil on application to (hi* society’s Icxtcnsmii 
Si'i ietary, Mr B j Ashton, 72 High Street, Bioniley 
'1 he topics dealt with .ire very vaiied, mcliiiiing the 
lifo-hislorics and habits of msecls, birds, .ind other 
animals, both tcircstnal .iiid .iipiatic, the rites .ind 
customs of Aiislr.ilian aborigines, tlie jihysieal pio- 
perlies of water dini of air, the solar system, ami 
otlieis in the realm of scienie, besides a number 
ilhisliatiM* of lustoiv, luiglish liteiature, tiavel, and 
topography. 'Ihe selection ottered is admirable, and j 
can hi* unieservcdly comnietidcd to ithy notice ol 
schools, societies, and other education.il bodies. 

Wi-. h.'ive already' referred in tjiese columns 
(l)ecombei 2, ]) 743) to the filiiv leeord of tins yeai'.s ' 
*^\IounL ^Ner^;^t JCxpeihtion, which was taken by the 
otficial photographer of the expedition, t'apt ] B 1 . 
Noel The film is now her ig exhibited at the Pliil- 
liarnumic Hall, Great Portland Street, W , so that 
all may have an opportunity of seeing this w-ondeiful 
pictiire-stoiy . the proceeds are to be devoted to 
the cost of a thud xpedition. It is a wonderful and 
inspiring (*iitertamment The first pait shows the 
country thiough which the e:(podition passed on Us 
w.|V to Mount Kverest, and it is ably described by; 
Capt. Noel. I'hc second section deals with monastic; 
life in Tibet, and records the cuncjus ritual dances winch 
the party was so fortunate to see al the Konghuk 
monastery at the very foot of Moiinl Kvorest I’lu 
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(laiiccs arc perfonncd by l.miws, lUliroil 111 laiitastic Thi« follinMnn auanN li.nc been made In the 

costumes and* wearing liiiRe masks, «lio rcpicsent Societv ot l•;n^;lneers (Iin ) l.n panels read or piib- 

the Kood and Bad spinls the devpul \mI 1 tncel in the hshed duriiiK ii)2> - I'ivsi.leiU n inVd.d t.) Ih , 
next world; devil dn*ices, fiances *n which ghouls (' V DrvsdaU*, lor his jiapers ■ llie Testing of Sin.dl 
carry a small dummy representing a di«d body, I'leelru.il I'l.int " . Ht'sseiuei iuemium to Mi K K. 
and a piocession of the gods, are among the scenes Turner foi liis papei •* 1 he \tl.uitic ( lutse ol 11 M 
depictei 1 he W'holc^cene IS accompanied by music Airslnp 3 , Nuise\ pieniniin to Di llylieit 

recorded by Air. T Howard Somerxell. who has Ciiallec loi lus papn “ I he l‘h\si(al ITof.%lii‘s ot 
eii<lca\onred to repiodme t 1 u‘ aclu.d sound ol a Chn-Mud ” , Soc letv |>ieniiiims ^.) A S I- \. Uer- 
libetan band As may be expected, il (onsists niann for bis paper ' i be I'liAical I’n.peilic's of 

largeic- of (Irfim and tnimjiel, but tlieie is a well- (‘!a\ ” (l(^uitb p.it*ei). and t<f('*H I Tlavloii hu 

marked rhylbni, and Mi Sumenell, who cundiicls Ins papei •' flu- Ihonomus ol Aiten.d l.and Diain- 
the music himself, manages to kee]) bis oichesiia age”, W Hiiiwoodu'foi bis p.ijiei on ” W a*e 1 ’ow er 
tairly well m time^with the .laming hguies on the 'liMnsmission ” , (l.uke ])r.‘]fiyim to K (' Hiii for 
screen, piocliuing .1 most roalislu .-llect Antftto- his paper on ” The Siibnieisdile I'umi) ” , and (lemi 

poldgists \^ill welcome this recoid of Tiliet.ui dames piemium to A C Shoil foi his*papei on ” Hi-.Uiiig ” 

and music The thud sedmii of the lihn shnws Hie 


, actu.il assault ou Mount Icveiest 'I he him is di'. 
sciib.'d.by Afr Somervell, w tio lormed une of the 
liigh (limbing parties Scene aller s.eiie of ni- 
descfibablc gr<mdcur is shown Many pnitioiis of 
tlic film, such,as Hiose sliowmg the tin.d .iMenn»is 
on the summit frdin the Ingliesl .amp, at about 
25,000 leet, wer(“ taken wilti a lelejilioto lens 1 be 
music ])la\o(l in the mter\al ami dining (lie exhibition 
ol the liliii b\ Ml Someixell is based nii N. p.di'se 
.iml lib.'tan aiis and p<ist(n<d iimisk , and some ol 
tlie tiiiH's pr.icide \ erv bcMiililnl Ihougli simple 
siibiecls ■'('limbing* Moiml l Aeiest " is imue lb.in 
an cnleitainment . it is a storf ol lugh adveiUur.', 
of gieal .mdeaconr, whieh was lobln'd of sm eess 
cbiellv bv llio bad wcalhei encountered m Hie last 
st.ig.'of t he Join lie}. • 

^ IHK College Bo.'ir.l ot the Loudon fTospilal is 
<»ffenng toi competition Hie laddie I nenni.d J’ri/<' 
of 120/ foi the ]>esl essa\-on ” Kheii imi (u Leci i(s 
C.uise.md I’lecdUion” Tiie last da\ tor the leccipl 
ol ess.ivs IS jiflic ^o, 192 { 'lluv sliould he s.uil to 
the De.ni ol Hi<‘ College, 'I'liiiier Sire. 1 , L 1 

Liir. I'onlei ton .\waid ol llie (leologisls' Xssocia- 
lion lor tiu' \ (Mr loaj has hcen gi \ en 1)\ i he ( 011m d to 
Aft A S Kt‘ini,ird,l’ H S Mr Keiin.ird u.massoi i.He.l 
with Mi M \ C Hinton m Hie jiap. 1 on ”'i he 
l<<“laii\e \ges«?>| the Stone Impleiiumls of the I owei 
Ihanies Valley.” .uid wiHi It l> V oodu.iid m 

lilt' piodm lion of se\ eral mii^.ul.inl pijxis^oii 41,r 
Post-I'hoceiie •non-nianil^' molTnsca ol h'nglaiid and 
iK'iaml • * 

• • 

Ijllc Inteln.itioii.d ie\iew S/n jilni pioims. s its 
readeis next \c.n^‘‘ a gtcfil inlern.itlonal iii«|uirv into 
llie iMiisti'in tlieoiies”^ It pi .looses ^s the fiinda- 
nu'rtal jmriiose, lirst, to ipako the Iheorv itsell .i({(>ss- 
ible to ,dl phiios(^plii( all\’ niimlod persons, \'lietlier 
01 not they nre mathematicians* s.aoml, to snlunil 
the thcoi}' to an objeedne, unpi ejndu ed, exh.iiistue 
dilicism. wliu'li, by making . I.'.ir the we.dv ]»omts 
m need of ri'vision. sliall give them ih‘''i 
value .IS objections, and third, to eiid.'avoui to 
appreciate tlie value and ^mportame ol Hi.' iheoiy 
and tlie part i| has played m Hie general piogiess 
of science 
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A SI lors of ne\^ (li.nts of the ciiiienls of llu' 
NoiHi Sea IS lontanu'd in .i p.ijxi 1 )\ Dr ('• Dohiiecke 
(V.iolllicli Inst 1 iMec'leskiimle. Iterhn, i\ 1 - Sei A. 
Heft In, i<)2:) I Ilf (li.uls .lie b.ised maiidv on .1 
slnd\ of flu* il.ita reptesentiiig tiu' c.iii.itions in tlu' 
s,dinil\ ot the ,ii(‘.i m ipieslioii 

fill 1 ibr.irv I ’less, Ltd , 20 l‘oi 1 iig.d Slr.'.'t, \V ('2. 
will slioiHc publish .1 woik eiilitled *'Liir Diessmg 
.iiid I'lii l)\eing,'’ bv \V ,\uslm, consulting . boinut 
to 1 he tiir imliisl] }•, W'lm II is intended locoxei \civ 
.'mipl<*(elf the siilijecls lie.ited ol, and to sipiplv a 
w.iifi |f|t b_\ woil.ers in the imliisiry 

111*; ( 1) \ \ ■> m pi< p.n .it ion (toi publication 

in Jniie next d enough (ojues .ne snl>stnl)ed for) ” .V 
Hisloi \ ol 1 h itisli IC.ii th.pi.iKcs,” in w Im li .iboni 1200 
(‘ n llu [II. dees m tin* Ih it isb (sle.s fioin 07 | to lo.: 1 will 
be d< .dt with I hi* woik will be lihistiale.l b\ <»i 
ni.ips .Old o (lMgi?\ms, ,iiid il will cosl *32s m^t 
Hidfis should 1).' sent, witli ^eniil l.im (', .is soon 
as j•o■-,^lt)lf lo J lu ♦ .111 t hot, ,0 ( ,i\eiidisli Aceilue, 
C.imbndge * , 

• , 

\ Him loc.u M'li'i of iiieleorologu .d !il< r.itnu“, [ue- 
[laied 1 )\’ the Ibic.d Meteoiologu.il So. iet\ with tIu' 

. oll.ibor.it ion of Hie M. leoiologu'.d Olliie is now 
guen <1-. .1 si[).irate [uil'lu .ition loi eacbjiait v.sir 
N’o 2 ol the seius, w hu h ile.ils with lileralnrc' 
icteued liom Jnl\ to Decenibei J.)2I, li.is just 
ri.ulied Us Mils b.df-\(,iil\ issue talms the [ilace 
ot Hie bil)liogi.i|ibv [iK'^ioiisrv giceii ii» the (hiaiteily 
Jonnud of the Scuutv the |)iibli*,ituuf has become 
ol (onsiih'ialile v.ibu' to a sni.ill body of workers 
actin'l} (iH^.iged on mete.^uologu.al lesi'at. li and to 
otheis who desire to k.'cp* .ibreasl ol ad\.nices in 
ineleorologv •Melcor.ilogH .il s. u'm e rti willumt 
doubt, making toiisuleiable .uh.im.' .it Hu' present 
liiif<‘. .ind increased'.!(ti\It\ is gu.-n to tiiesubj.'ct 

sm h piiblu atioii'*, .'sjieciallv with legar.t to ^ic 
^ii.iiu intnc.u les of tlu' ii[iper air» not oujv 111 this 
ccMUili} but b\*ii^ost .^uintn.'s the worl.rox.'r 

1 )k J !• VVm.l thinks tli.il tIu' loinmenl of our 
^•nginc'cnng coiUnbutoi; .ipp.MidAl to ins loiter in 
Nmi’UI. (.)t Derember it», p 810, may lead to a 
possibh; imsappn hc'usion as to wherein lici^ the 
no\elly of the cond.'nser^ formed by insertnig m 
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<lilutc sulphuiic acul two lead plates pasted with 
an oxide of Ii'ad -that is to say, usinf? plates of the 
same nature as are used m secondary cells The 
aluniinuiin electrolytic condenser is an electrostatic 
type of condenser, whereas in the arrangement of 
pasted load plates in dilute sulphuric acid the energy 
IS shjied in the form of chemical energy. *and it is 
in this rtopoct that llie novelty of the new typi‘ of 
condenser appears]" “ For this reason,” Dr Wall 
adds, “tin term ' ylcclro-chemical condeiiMT ' more 
coirectly destrihes the action of the passed lead plate 
arrangement than tlie term ‘ eh'ctrolytic condenser.’ ” 

Ini. third edition, re'eently issued, of tlic Geiu'ral 
( ataloguc of the Oxford Univeisilv Press is a v'oluiuc 
of 480 p.tges Supplrmenlarv to Ihe catalogue itself 
IS nn alphabetical list of authors and etiitois extending 
to no less than ij 8 pages A preface gives some 


interesting statistics, and the activity of the press is 
illustrated by the fact there stated, that it puWishes, 
in one way and another, more than two books every 
day. The fifth- section of the catalogue deals with 
books OK natural saence, including mathematics, 
physics and chemistry, astronomy, geology, biology, 
and the history and metho<ls‘’of the sciences. The 
present volume is more than a more catalogue ; 
besides giving many bibliographical details—including 
si7e m inches, number of pages, and date of publica¬ 
tion—it sets out the full contents of books 111 several 
volumi's and of joint works by several authors It 
drscribes not only all ClariuKlon Pi css books, but also 
all books published by tlie press for learned societies 
otlier than the University of Oxfonl. Tlie fact that 
many of these books arc in their nature unremurera- 
tive altords good evidence of the service rendered by 
the pre.ss to the cause of education and learning. 


Our Astronomical Column. 


(iui-vr ^IkiioK or I Ha hmbj-u (> -llus brilliant 
object jiassed over l-uicolnshire at ii'' 40'“ and 
illumuMted the north-east j>ait of icnglaiid with 
iewi.irk.d)l(' iritiuisity It was seen so far awav as 
Ainiagh m Ireland, ulieio the observei considered 
that Its icliilgeiice ovcrpoweied the light of the muon 
A inimbei ot ohservaluuis liave Ixaui retiavol, fiml 
tIu'V’ indicate that tlie ra<hant point v\.\s jti I'aeius 
at about 30 1-8 , ,ind that tin' luinn.ous Ihght of 
llu; ol)je<t (oiiiiuenced in tlu* ueiglihourliood of 
(iiaiillKim, Its direction was iioitli-iiorLh-wesl It 
passed neari> over Lincoln and Gumsb), and at llio 
latlei (ilace its height appears to have been i \ nnlos 
(-oiitinumg Its couise, it fell to about i miles m lunglit 
w lieu a shot t distance .south-east ot I tedoii. lusir I lull, 
and aboi\t 1 miles fintlier on probably fell to the 
grouiul No nu'teor te lias, liowi'ver, Ix'cii reptu'ted 
as h.niiig bei'ii dis(o\ere<l up to tiu* tiiiu‘ ol wilting, 
but sij( h .111 ()hj(‘( t inigtil \ »T_v e isil) t scape detec tion 
Ihe meleor appeared so lalt' at night that, m sjiilc 
ol its gtcvil liistic.'. it was noticed [>)- Oomparalively 
few oliseiveis 

Snirvfv rrMi'i'u.viuK! s AND PiANnrvRV KAOi v- 
iioN— 1 t|, an e.irlier toinmunu .itiou, Lh \V \V 
(aibleiit / ga\ estimate's ot tlu' teinperatiiies of sixteen 
Stars .Is deteiimned from llieir spectral I'uergy 
disliiliiiLioii, winch w.i.s obtained b\ means of a new’ 
spectial nt.hoincler, consisting of a seiies of li.ins- 
mission sciegns and a v.uuuiTi couple J>y means of 
these sciecfts, wliKh, eithei singly or in eonibmation, 
had <i unitoimlv high liansmission o\ er a f.urly narrow 
region of the spectrum and termm.ited abruptly to 
Complete* ojiacily in the rest ot* llu* spectiuni, it was 
possible tp obi.'im llu* r.idiation intensity in the 
conijilete stellar spec trum as tr.msmil'ed by our 
atmo.spliere J lu- standard used foi coinpansou was 
a^oku.type star a Aiuiga*, lyfic Go Being now 
cipappcd for making ladicjmctriv measurements .>( 
the biiii, tjie etlcckive teinperalure of wliuh is known 
with a (otis^lerablc degree of accurac^y, Dr Coblentz 
comnuinicates rtic results of flns cfimjianson in tixe 
Proc of llio US National Academy of Sciences, 
V’ol 8, No II, Nov f()i2 In tins he describes the 
apparatus and inetliod of pfoecxlure Ho finds the 
agreement hc'tweeii the observed temperatures of a 
Aurig.e and the sun sati.sfactory, and thus verifies the 
pievKxis measures of stellar temperatures, which 

. ‘no. 2774, vol/i 10] 


range from 3000" K for red, class :vl stars, to 12000'’ K 
for blue, class B stars In the case of the planets, 
Dr Coblent/, dil'ferentiates between tlu; thermal 
radiation as a lesult of warming by exposure to solar 
radiation and the heat radiated by viitue of a possible 
high internal tempeiaturc of tin; planet itself The 
planelarv radiation he tiiids mcieases with decrease 
in the di'usity of the surrounding atinosplu're, and as 
ri pc'icentagc of the Ictal r.idiation emitted he gives tlu' 
following values . jupUer o, Venus 5, Satiiin 15, 
M.irs 30, and the Moon 80 

SpiiciRoscui’ic'. BaralcaxI'S or B Stars.- Mr 
D L Edwaids read a paper at the meeling of the 
Royal Astrouonncal Society 111 November on tlu* 
juoneer work on tiicse stars that has been earru'd 
out at the Norm.111 Lockver Observatory, Sidmouth, 
wiiere 200 negatives have been studied and the 
intensities ot vaimus lines correl.ited with respect 
to type .111(1 absolute magnitude 

1 he helium hues at 4472 and 402(» were found to 
be good )iid('xc-s of spectral type, and by their aid 
some gaps m the Harvard seiies were* filled. Line 
4472 was found to vary also with absolute inaguitiicle. 
The measures of the mleusilies of lines could be 
made veiy accur.itc'ly by noting the jiomi ot dis- 
ajijieaiaiice in a darkened wc'dge ^ 

'I'he dilficuVty m getting .d)sohite magnitude's was 
that vc.y few’ trigonometric.d parallaxes of B stais 
had been obtained ft wac neccssarv to use .dso 
parallaxes derived fronl proper motions, and the 
.Vvpothelic.al p.uallaxes .ilready published tor many 
binary stars In the discussion it was noted that 
the assumed mass used in getting the latter was 
twice that of the sun, but Fhat this is probably loo 
small for B stars Ihe use of a larger mass would 
rc'diic e the hypothetu.al parallax I'or this and other 
reasons it was felt that, wlme there vv.is every reason 
to l)(.*iie\'e the mcUiocl would preve^ a very useful 
one, it v\as advi.sable to look on the caiibralion 
of the curves as jirovisiona) Mr Edwards used : 
Kaptoyn’s value. o"'04, for the'parallax of v Tauri (m j 
the Bloiades), but some recent detennuKitions give [ 

It IS of particular importance to extend our know- ] 
ledge of the limits of absolute magnitude of the ' 
B stars, since the results will have important bearing 
on the di-stances of the globular clusters, 1 
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Research Items. 


Science and PHiLOsoriy'.—An arti< le by Sir 
Oliver Lodge appears in the December number of 
Scmiiia on “ The Philosophy of Science or tlie 
Principles of Scientific Procedure ” Sir Oliver 
(jideavours to draw a cleai disUuction between 
questions winch definitely and legiliinately belong 
to science, iwid those which, though (d interest 
to stic^e, belong to philosopliv and c.iiinol lie 
answered by^thc ordinary method', and procedure 
of science The si/e of an atom is an c'xample of 
one, the infinity of space of the othei Sir Oincr is 
quite ready to admit that we can make no sliai |) scpar.i- 
tion between /Tiir philosophic, artistic, and scientilu 
interests, winch an'*an lulcgral part of human n.ttiiie 
and^mextncablv combined, but he seeiU'. to linnk 
that on lilt* objective plane ue <an separate out lli<‘ 
dilfercnt lealms and clearly dem.ir< at<‘ llieir fionlicis. 
No one is likely to dispute that there are certain 
kinds (»| fact which a<lmil of being m\esligatisl 
with an isolation which is praitnallv complel<- 
Wha^ we want to know is wheflier .in\ fa( t i-n|ov'. 
its isolation by ng^it and not in < onse<]neii( e of a 
practical intcr(*St on the part of the investigator who 
contrives it ^ Some points m the article ilhislrate 
how donlitfiil this is Sir Olivcn attaches prune 
importance to the adlier of spate as a siienliln 
esplanatioii , would he (lass it as a scientilit, or as 
a philosophic piioblein How tan it be discussed 
without reference to tiie mtinily of sjiace, wlnrli is 
a question the man of science is to leave to llic 
plnlosoplier ? Again,* as an <‘\aniplc of scientilu 
ilcdiKtion and ptediclion we ar^ given (he discoviiv 
of Ncqitune, but we arc not told where to place or 
how to explain the failure to discovt'r Vulcan 

• 

f)AT SiKAtv AS A Cvnr.r Food -S H Collms 
and 'I'homas )iav(‘ an iiitcii‘stmg papci iii the 
fdttrnal of A;^yicuUnr<il Sricun', \ol \ii pj) ^So- 38 o, 
1022, upon Sugam iunl Allninnnoids of Oat 

i^traw.” 'Ihe authors set out to answer a (pieslion 
that first octnpied the attention ol one of them 
twenlv'-two years ago " W'liv can cattle be l.iltenc-d 
on roots and str.iw in Sc'olland and not in ICnglaiid ^ ’’ 

J.imitations ol time app.ireiilly jnev eiHed tin' piose< 11- 
tion of exiK'nmental uoik llien, and in (he Iasi 
twcnlv vears thcie has Ix-eii coiisulerabli' dcwelop- 
nu'iit m our knowledge' ol animal niiliition, so tiiat 
the anlliois can now attack witli considetable 
piet'isHui the question as to wlielher the nutrients 
.iv'ailablc n^tli? stiaw will supyJenieiil llii' di-lieic-iieies 
ol giaiii fcH'ding 'I'lii' answer aiipe.u^ to be that 
gciod oat straw, nianily owm^lo its ielativt#v h'gh 
pc'iccntage ol albiimnmtcls, nfliy well do this, nut 
oat stiaw lias bc'cn found li* vaiw m this peneittage- 
between 1-12 <ind I'lie low peyentages aie^ 

Usually for the straw hoin tlu^ south of Fnglaiid, 
the high from Scotland , Hus ma> be*, in p.ui, a 
cpiestion of latitude, bnt^lie high figures fin Cumber¬ 
land and West nufi'eland and the valuc^for ditlc-reiit Iv 
maruiied ciops, lead Hie anthoi^to think- Ih.U good , 
linsbandiy and suitable Supplies (»1 organic niliogeii 1 
are even more »important Ihese iiuesligalioiis 
cc-rtainly seem to bung th<‘ original cpiestion aj)- 
pu'ciably* nearer solution An interesting point m 
the sugar estimations reported is the fact Hiat tlie 
main sugar ol the straw appe.irs to be l.evulose, 
\\hil(‘ the niam 'ligostible carbohydrate cAjiistitu^it 
"1 the grain is the dextrosaii starch. If the ideal 
carbohydrate for nutrition^be cane sugar, then this 
IS an additional argument for lhe*good str.iw proving 
a valuable supjMement to the giain ration 
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DeI'I’ Kooi Sysiims oi‘ I’roi* Pi \nis— llu* ditli- 
cultics attending tlu' s(nd\ of Hie root svstems in 
<ilii has led to .1 comparatnc' neglect of tins important 
branch c^ r?searcli until rcsc'iil veais Pr()f j iv 
Weaver, i*' (' |e<in..md J W Crist, m the “ I)ev#.‘lop' 
mcnl .ind Activities ot Roots ol Crop I'laiit'^’ (( .ir- 
negie Institution <>f W.isluiigloif 1022). ai<‘ to be 
congialid.ited on rc'ahsing Hie lu^eiu \ ot, Hus prob¬ 
lem Hu* value Hus work, is ^uuch enhanced bv 
the niiuicfou# sketi lies of actual unit s\-st<*ms made 
during e\i,ivalioii, togelliei with lull del.iijs of <‘ii- 
\ uoiiiiieiit.il conditions .iml ('\j)c*i iinental icsults Re¬ 
pented investigations at vaiion^ st.iliotis nulu .He that 
all cc'i'c'als possess two distinct gioiqis ot roots, oiu; 
sjireading m .1 more m less lioii^iuU.d diiectum in the 
iippei l.ivc-is ot sod, and Hu* oHh'i pc'iK-tiating deeply 
into Ihe subsoil to .» depth ol si\ or sevi'n feel I he 
lowc-i loots .ire olten much biaiuhed .ind .ippear lo 
be ol Hie iioimal al)s«)il)ing tvpe In [lolatoes, on 
tlie olliel li.iiid, the* origin.il sh.iltow loots tlllll veitl- 
callv dcMviiw.trds ,ind lorm tin* dc*<*per poilion of Hie 
ss stem As a genei .d 1 iile, onlv the In st six 01 eight 
inches ol soil ate ic'ganled as being of much value m 
plant mitidion, but c oiitiollc'd c*\penmenls mdu.ilct 
•tli.'il these deej) roots pl.iv a gu'.iL pail m water 
ahsoi|)tion. ,cs niiu h cu moic walei ollc'ii lieing le- 
movc'd fiom a depth ot Ihiee fec'l .is from the* snrf.fc e 
laveis \I.ii/e was proved to .disorl) large cpiantities 
of wali'i tiom the tilth tool M w.is similarly shown 
lh.it sefe h *fei lilisc'is as mlialcs wcic lieelv K'lnoved 
froiii the lowei sc.nl (lc*|)lhs, to live feel 111 lh<‘ c.ise of 
inai/i*. .iiul .it*]<*.isl two .ind a half feel with bailey 
and pot.lines f'lfi Hiei more*, wlieii loots <,itno into 
(onl.iit with a fertilisi'il l.ivei Hie\ de\eiope<l more 
sluinglv iind bi.nulled moi'c* (iioliisely, and at tlie 
'..line time iioinud [u'lU'tr.ihoii into Hie soil below w.is 
apiiaienllv lel.iidc'd lJu* depth at which inaiuiies 
aie placc'd m I.uni •[na* in e mnsl ihereloic* h.'ive^a 
c onsider.ilile ellcc I 1*11 root dev elopmc'ii I, .uifi surlacc* 
.ipplii .itioiis liming times ol diluighl ma\ bc^ veiy 
detMineiltal b\ J'Cepmg the loots llolll jcelietiatlllg 
into t iu.* (l(‘epi I i.iv CIS tc Ith gic'.ilev watc'i supply I h*‘ 
authors com hide HmI " the deeper*soi!s .lie not only 
siiilcil to plaiil-life, Intt Hial thc\' play .in e\teeclingl> 
impoitant patt m the hie of tin* pl.uil, and deseiy.' 
careful coiisidciation in ,i slucl\ of c uip piocliu turn 
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lull account ot Hie biologv' ol llic* i).inish •nist.uc'a, 
C'(D^//u^ou^ /e,, 7 s/f 7 , aiicl l/iMs /u./uus, ilrxito'.ii .ind 
iirf'li'd'i, Is given bv H l!legi.id in Hie Iweiily eighth 
Ri'poil of the D.imsii Hiologu.tl Sl.ilion openh.igeii, 

Ti)2.’l 'llic* Wolk ll.W ^mtc*l^‘st 111 C<*I1IU Moll v.itli 
l)r iVleisen's studies of hot tom-li^ mg <#omnuinilties 
m llu* se.i If IS not ne.irlv eiuuigli that tUc nuniliers 
of .iinnials i^di.dntmg a unit .ire.i sIkuiM 1 h* known, 
some* good ('stim.it'*s Ihetiatfs of reprodiu tion .ind 
Hie number of geiU'r.itions th.it oKur Ihiongliout a 
V e.ir, foi e\.nn|i^v*, .'in* iiec c'ss.ii \ d wc* h.iv i* 4 " .itt(*mpt 
a n 4 c*,csuie o*t tlie piodiutivilv ol ,1 sc*.i-boltom .ire.i 
The# object oi Hie iqc.-moii iin,lc*r notice is to •uppiy 
some mformalioii on these subtec ts • • 

AfoLLUsrs Ml' nil: Coiorado Disi ri Dt S S 
'iSenv’s notes fProc .Acad Nat Sc 1 liliifadc'lplna, 
Ixtiiv i‘>22, pP • fxt-l^io) on the n*ollus<s of tlie 
( olor.ido Desert include* slu*rl descuptioiis ol stu'Ci- 
mens fielonging to eight geiier.i, inost ol them lepre- 
'^'nted by .1 single spc'c ic"^ but c*iic‘ ge nus (Mu rai u:tnta) 
is rcpiexsenti'cl by live* spcfies, two of whuli are new 
'Hiis land sii.ii! fauna 1 . e emfineel to Hie slee*]) mount.un 
slopes, while the liesli-water nioUusca .in* cejntred 
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around the relict-rnvcred bed of the aneiei/t lake 
Cahuilla-r-< f Colorado Desert in the exact 

„ original seiiCe ol this term The enormous numbers 
of shells preseiil 111 ninny parts of the valley and 
the discoverv of many of the same species still 
nourishing 111 ceilain of the outlying springs and 
riMilels have long ago attiacled atleiAion tci this 
sectiyn of the fauna. list ol papcis on the niollusca 
of the* (V)<urado Desert ]'> 

Animal Asso<'r\i ions of somj-: ('in'.rACFA -A 
memoir oA the Pontomin.e—a siil)-family of the 
detajXKl Ciuslace<\Ti.i'ied chicllj'^ on inatennl in 
the colledion of the Zoological Surci-/ of India, is 
contributed by I>r Stanley Kcinj) to the Uecords 
of tlie Indian Museuiu (wiv 1922, pp 11^288, 

<) pis). A detailed systematic aciount of and keys 
to tlie geiieia and species aie giceii. and Dr Kemp 
directs iillention to the ability sliown by meinbcis 
of the sub-fanniy to form associations with other 
animals Some are found on sponges, ollieis on 
actmians, on AlcNonana, or on cor.ib, a few oil star- 
iKIu-s and ^ea•llrchlns, many h\e on (rinoi'K, a 
considciable number of species live in the mantle' 
lavitj of bualve molluscs, aiul some are know 11 Inun 
the brail' Inal sac ot ascidians In tlu- case of those 
which li\’e in the mantle cavity of bivalve inolliists, 
in piaitic.illv eceiy cNanipIe a male and lemale 
piawii are loiind togctlier in tin' same mollusc, and 
1 )t^ Kemp inleis that aflcn the jir.iwns arc'once estab¬ 
lished in (lieu host they never Ie.i\e il A list ol the 
aunu.d associations rc'c. ended in 1 lie Pout01111 me i^i given 

Ami KU VN Oi.ic.ocini, .Mvmmvts- Mi* AV J 
Sinclair has two papcTs on Amenc .111 tossil \cutebritc's 
111 a rc'c I'lit numbc'r ol the Piocc'c'dings ofthe Amenc cUi 
Philosophic al Soc iet\ (\ol l\i 102^,^-^w ith text ligs ) 
^riu' lirst, tic'atiiigot ‘ I h(' Small i‘.iitc'l()i'l('>nts ot the 
While Rivc'i Oligocene,” discusses the* lekitioiisliips 
of II'Llii/'i’lhf) noil codicliilinit, (a)pc', and .1 /i/oi/d/n. 
Peidy, in the' light of fresh specimens acquired bv 
oye of the- Princeton K\])eclitioi1s Alter .1 caielul 
analvsis It is suggested that, so far .is the assiiincd 
piinuliveiic'ss ol I *( <uiii /ti/iii// Is c'onccined, i-vi-iy 
one of its chaiacters which might ^be icgardc'd as 
]>iiinilive is possessed in some* degiee bv sjK-c miens 
w Inch 'll Her horn ft 111 otlici 1 c'spcs ts, c) lh.it it w^fiild 
be net c ss.u v cithc-r to name eve lA' \ .11 laifl or f o reli r .ill 
to one siiecies for winch th<'mime J iiioiloin would 
lia\(' jinorily Ihe other p.i|H‘r, on " I Ivdiac'Kloiis 
lioni tlie Ihg P.ullauds of South D.ikota,” dis- 
tniguishc"^ four spciilic types —IJ <10 ( opc', 

U 111 I'ln^ci-iin-., i.eidy, H iifuiliis, sp n , .nul If 
/ciilvmnis. 'I'roxell , and Itu'ir langt' in time is shown 
in t.ibiikii form Ihe distim lions betwi'Cii Ihc-se 
sj)c‘(ies, oi^fossibly suli».pecU's, .ire basi-d inimanly 
upon sinu tuiaT dittereiices iiiAlie iippei postcrioi prc'- 
moiars N^-Tiuteifnediate stages have bec-n obseivec] 

'liii.. t.wAs ()!• Snow'ixima —A mai^vcd g.ip in 
our detailed knowledge erf the^igneoiis locks ol tlie 
S'lowdcm arc'.i has bec'U* Idled by llowc^ll W'llhams 
m .1 rei en1tp<i]>ei in the Pioc:eodings eft the l.ivcrjiool 
(h'oloKKal Soc ictv (vol I j. pait 3, p l<U.2) 

TIk' aiflhoi (h'.ils’with the coiiii(/y ne.ir and m.ii ily 
e.i*g. of #'SjK‘l ('iiiig, tracing the clevilnfied rhyolitic 
l.iv*.i-llows of Snowd'Ui .ic ross the distnct (on- 
si'IcT.ible •aUenticfn is given to alterations diii' tc} 
solf.it.iiic imiion, and the ^pu/^^ng " biid’s-c^e 
skitc's." with Their strings of small ellipsoids ol 
calcite aiianged across their bedding, are compared 
with those of the l.ake Distnct, and are attnbiitecj 
to an epoch when carTioii dioxide was the principal 
esc aping g.is These unnsnal rocks are liinilcd to 
an hoi I/on lietween the middle and uppermost 
rluoliKs of Ihc' ('apel C^rig suite 
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Farth Currents iif France. —In La iC 
(Ntwember 25, p. 3 .W. and Decernber'i, p. 353) |,, 
Albert Notion has tljscribed a new serifs of rese,iiif, 
upon the electric cnrix-nts flowing m the, eni 1 , 
An obsei;ving station for thB purpose was sel u- 
in tlie .suninier of 1021 near Sauveterre in tiie B.ism 
P yrcuiecs, the district is far removed from .nu 
industrial electric circuits, being in a wide, ueli 
watcied prairie on clay .soil, tlie liumidity of wlmU 
IS Iirobably fairly constant; it i.s Uiereforc ucll 
sillied in many important respects for such obseri.i- 
tions Four I'oerhead lines (the lengfhs of iiliidi 
are not stated) brancli out in directions norlh-south, 
(•ast-ivi‘st, soiiih-easl to north-west, and sijuth-ivest 
to north-east, fioni a small observatory. Tho.earth- 
lonla.ts at the ends of the wires were made by large 
/nut plates, tlie contact electro-motive foiecs from 
Ihesc plates annul one another and appeal to have 
given 110 trouble The .nrreiits were imtlsunsT by 
a nnlliani])eremeter, cye-readings fieing taken mill 
a l.nnp ami Male; no conlinnous photographic 
registiation is arranged The . ondiictivity of the 
soil in i.inous illicetions is measured from lime to 
lime by a]>plymg It known Is M 1' to the wires 
Olliei obseriations include the c.irth's hon/ontal 
nuigneta feuee, and the intensity .>t pcnelralmg 
raili.ilion, the latter being measured by a .leluatc 
elei lionietei in .1 elosed niolal ease Uu‘ .iiirents 
iiliieh How along the diieetion ol latitude appear 
to be small and inv.niable in direetioii, namelv. 
fioni <'.ist to west, (hose trom north to south ,ire 
\eiv eaiiable Iwth nl dive, (ion and magnitude, 
the < iinents 111 (lie intermediate directions agree 
with the ri'sullaiit ol the easl-Mcsl and north-south 
eurrents along tliesf dire, tioiis I'he e'oiuhu tnity 
of the soil appe.iis to e.iiv 111 paiallel with Ihe 
intensitv ol penetuitiiig ladialion, and .ilso to be 
.lUgnT-nlcd when the eailh currents are laige 
Various other uiiielations, with meteorological and 
solar [ilienoineiia, aie indie'ated, but the results i .m 
oiilv be legarded as proMsion.il 111 new ol the shoi*t 
peiiod o\oi uliuh lh.‘obse’ivations e.xlend 

Siur.i.l l.ioiiil.M, —.\ meeting ot the llluimiialiiig 
Fiigim-eiing Soiielv, on De.einbei 12, \\,is devoted 
(o ,1 discussion on slieel-llgliling Mr llavdn I 
Harrison, 111 .in introdiictniy p.ijiei, pointed out the 
im])Oitanie ol conecl disti ibiilinii of light .nid 
des. idled sevei.d devices lor iinploMiig the n.itiiial 
distribution of illimnnants, notably the holoiili.ine 
l.iiitein and the " lon.eiliidni.il system” lor vvhuli 
he liimselt was r.‘sponsible lie [loiiiLed out tint 
the I lassilii alion ol stieets in teim' ol iniiimiiim 
illiimm.ition .adopted n the Hinted Slat.s .igiei d 
I losely with tli.it K oiiiiiiended 111 this (oimln , 
ami inged that " iiimvninn liori/oiital illumination ' 
was Hie best basis of specilie.ilion for ] iiblie lighling 
A M.nliiliidion by Mr ll (lasle. dealt mamlv vvitli 
r.tre.d lighliiig in rel.ilioll to tr.iHic, .nid sonic ligiiies 
were .pioled show mg how Ihe diiiiniislied lighimg 
m w.ir tune had contributed to llio iiure.ise in slieel 
.undents F.,\pcinnenls in .y2 Ae-eru.in eitirs iii- 
dic.lted that *17 b i';r .ent ot .uvidents oienniug 
ai night vver.‘ due to inade.pl.ite illiimin.itioil Di 
f l.nton Sh.irp gave ,\n mterestmg survey ot incHiod. 
adopted in Aineiu.m cities A fc.itnie ol siu li 
tests has been the ntilis.ilion ot a length o.s road he 
.letnal experiments with dill.lent loims of lami' 
Another point, ineiitioiied by Mr Thomsoip ehanm.m 
of (he Stnr.T l.ighling ( onimiltee ol the Westninisl. 1 
('ily Council, is the desirability ot air.uignig hgli ' 
so as to illumiii.ite the exteiiors ol iiuportaiil buiM- 
mgs, so as to render theiii visible by night as w l! 
as by day. The .advice of arclntecls in eorisideiu c 
this aspect of pnbite lighting would lie of value 
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to investigate the problem of weather periodi 
aty tom a nSw point of view, or at least with 
iiiatenals hitherto imiisal—uaiig wheat pru es m p ist 
leiltnrics as evidence hf liafvcst yields amj so'ol 
the w^atfier The investigation falls into three sta"es 
namely; ' " ’ 

.(I) Constniction of an indev of wheal pri.e 
Ihictiiation 111 Western liurope Irom 1,50 pSho 
the mile's shiwvtng the price 111 eai h oi those 1-0 
rears as a percentage of the arerage pn, e fui i. v, ,',s 
of wInch It IS yie centre ft. 

(2) llatmomc analrsis of this m.iev for about 
300 years to ,850 in order to discover penoduitr 
In Ihi* analysis all possible tii .,1 pen,ids between 
2; and 84 years 111 lengtii hare lieeii exaiiniied and 
erery apparent prtnidKitv has heeii tested •liv 
analysing separately the two hah os of the seiiiieiiie 

I he result ot t!ic anahsis is lein.u k.ililo , no! <uu‘ 
f.r two but many distinct penodu ilu-s- (Inrteeu oi 
more—are suKKOsted. ami the suKuesimus are con- 
linnef vaiying dcgiees by the dis(<.\,-iv .,[ siiniLu 
penoduities m meteoiologiral icumU In view of 
all tiie evidence, two ot the pi?noils—<d 5 , 

(lound jndepmidentjy by ( apt HmiU and Mi I 
I’.axendell), and 35-5 years (hmiid by Di Uimkncr 
m i8«io)—may be regarded as “ lerlain/’ Ihougii not 
ne((ssarilv the most imiiorlaiit Seven otluM's with 
lengths 507 .) 75. 1284, 15 ij. 1900. 5[‘>. .md (>«„ 
Nears, are classed as '* nearly (citain ” , all of these 
show iiioie stroi>gly than the Ihiuknoi and inan\ 
oi them more stiongly than the J:rmi(-I'.a\en.lell 
L\c]o Four more periods of ^ p, 4 || 

S05 ycais are " pioliable " dliere are’ six 
" [lossibilities” induding an i^-ve.n- period (one- 
-jiomhng in phase and in nistalnlily as well .is leienh 
to the sun-spot peiiod ' 

(3) Comp.irisoii of deductions from this .ni«l\sis 
d wlieat prices belore 1830 with the actual lamlall 
tnnn 1851 to ii)2l on the* assmnpLioii that the 
ineleoiologua! fadoi most nmlormlv ad\case' h, 
ulieat m Western Jdiropt. I'.r.mi 

I'or tins ])nip(jse dewen out of the thiitc'cn 
■ ( erlani.” “ ncMrly vei tani,” and “ |)r()bable " c >des, 
cvith the lengths and ])hases given liy hannonu’ 
inal\'sis, li.'iv e bcsai diawn |oi the' vi’ars i.S-^i to [i|,;i 
uid coml.inecl by a simple gi.iphic' tin thod I he 
esiiltiiig s\iit)i(‘iu eiiivi' shows a large iiie,isnre 
>f agieenunl with the aUiial ramlall t-n Iho^.c vcmis , 
for the 53 yeais to 1(103 tlie coelltcic'nl oi coiielalion 
s 038 01 about live times its piobal.lc/ enor | he 
.ninc.ipal droiighls ol the Iasi seveniv \eais. nu hi.hug 
-liat ol rcyiif’aie parti, ill,11 i\ will shown an-l so 
OIetold by th(' " s\ niliet it' c iirv c ” • 

.dills iiuestigalioii, It is siilffiitte.l, i-a.iblijius tin- 
Msteiice, impoitani e, and pei^sleiu.' o\i i moi, uTaii 
yo yeats, <d ^lehiiite pen*>di(Uies tn the \ udd ot 
’.uropcMii b.ii \ (.sis.^scline. 01 all cd w^i.h musi lie 
ttnbnted to c.\cles 111 the we.ithei It opcais np 
lie possilnht; tit valuable loiecasis ol g.'ii. lal uui-ii- 
lons Jhit no such Icufi.asis eUlKi as lo the \e.ii 
•1.13 car ,ui\ otlTei ve.ir ate nmv p(»sibt( , and Sir 
^ dliani ISeveiidge inaTvc s iicuic^ IIl claims loi his 
i\esligalioii nothing n^ue th.iii that ii ailohl' .1 
lartnig-poinl toi tinoic' ciel.iiled st ndics , Ins I (3)1 is 
li<it Ccunpctent meteorologists in.iv be eiicoinaged 
IHO .ig.un and inoie hoicelnlb to take up llwse 
iudies • 

•Mr K A I’lsher suggested that a iieiiothc it\ in 

« % 

It.llll || 0 LII'' 10 I> of So imil \ (M allOll ill. ll 111.1 I'llC-l. || Si I, 111,) I 
-<.11,1.111, s-u-'iit. , 111.1 St.iiwii.s), ,iiu) M ( Nprii.iliiii.) 1,1 111, lliiioh 
•"'iiiiioii il tliill im S( pit iiil.i I 7 . • 
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not ne.ess,inl\' ,in indication of a pcnoclnit.' 
in wc.itliei since it m.iv indicate merely .i pejiodiulv 
OI ccunoime cnncluions for example, tilt- .imniiut 
ol .1 taimei S c rop is allec ted liv the sl.ite of the laboni 
m.iil'Cl and the- st.ite ot his own bank aeeonnt 
iMwcntileless ,f ;,„v cins.dei.ihle ,ind persistent 
pcnodiriij Iirdiv exists m the we.iiliei, it would be 
hkclv (o .die. I the Clops ,incl heme their prices ^itll 
a similar penodu il\ I he ciop cl.ii.i siutalite.toi ,m 
iM.eslig.iUon ol (Ills kind slmnlcl bcSibtanmd, lummer, 
not imdei coiniiui-cial but uild.-i expei imenl.ii 
conditions the llgines ol.t.ijncsC ,it Kolh.iinsteil 
iltllc'i froi* I^Hise (d the MnnstiN ol \giic iillurc' 
Detailed exammalioii <>1 these tigures ami coiypaiison 
willi lain fa 11 lec ok Is, mdn ales thal lamlall app.iiently 
ac(.ouiits loi 30-30 per Cent ‘.y the tot.d vaiialic.n 
III c lop 

I-\ammali.ni <d the .listiibiit#on cd the r.unfall in 
I'ach ycai sliows th.lL slow changes m yields seem 
to Ih- alleded onlv ♦bs (n) the total i.imlall 111 the 
>i‘ar, ,iml (/<) the c'xiess oi sninniei ami wmtei lam 
o\ci Unit in spinig and aulumn iietween the two 
lallei there is a stiiking chit, leii.e In total lamlall 
there haV(< been spells cd vvcl ami diy \eais, two 
wet spells aliout 33 M'.ns apart Diit lhc.se spells 
van s(,aKi‘l\’ acioinit loi iiioie than lo ])er c.enl cd 
the ihaiiges m the \iidds, though llie\ may account 
mdiK'clh for a laiger pen eiilagcg , hy lavoiiimg 
weed inh.-slatic)n A perio.l ol 70 yeais is not eiioiigh 
however, to deleimme peiiodicity. in any c .ise t^c' 
‘pialititat IV( value' of the spells is not great, probably 
less th.in 7 pel* cent ol iheyaiiaHon in crop' 
the leinaitnng <13 pc'i cent appeals to be cpnle 
torli4iloiis It IS licic that the wc'.ik point ociiiis 
m anv argiiiitent wliuli wt.iilil ni.ike I he v leld of 
1ai 111 ( Tops to bc'*U pc III lent on tlic' wealhc-i 

I III' change whtih vaiialion in excess of winter 
■ in.I sninmei lain ov.-i that ol spnng and autumn 
laiises is nu.ie inteiesling than that caused by total 
lamfall I'.x.iminatioii .if len \e.n means icve.ils .1 
steady iiiciease for •the last 70 vc'ars with no simi 
ol sl,t( keniiig 1 he*c'lt( ( t oi an me le.ise ni I*).', eml^r 
ram on the wheat vu-ld is r.ilhei f^triking , on dunged 
plots, foi e\ainpic,,a loss o| mon* than ibushels 
l>ei ac le occ line n • 

I hc' gi'iieial lesiilt <d c'xammiflg these weather 
KcokIs is thc^l in iiii.sl lealuies the succession cd 
se.iscns apjic.iis i.. be wholK loitintoiis, and m ail 
leatmesbv lai Ihelaigei pait .ippcMis to be loi 1 mtoiis 
riie two Ccisc-s in wim h distim I c h.mgc's aie iioticealilc 
acconnl foi a veiy simill pio).oilioii cj| tlu' van.ition 
m V ii Id It is of couise md denied that ^ny senes 
ot values, liowevei aibitiaiv, m.i\ be expu'ssed by 
I'oiiiiers expansion as a miinbei ol jianucmu, 
cviles. bill in the case cd l^ic' wealliei,#4icse eycles 
will be tel the most ^);ut ol shoiL *( Im .11 ion,' and 
cannot be c-.x |)i‘c I ec 1 to 1 ejiK.. Uu c‘ ♦liems*|^v es 111 the 
sen. s ol ( io|) vic-lds hoi given wi.atliei the crop 
iiiav be pR'dK.lcd vvilli some .Kcm.uy, but Mr 
hishc'r is ot opiimm tiial (lif emp cannot Im' pic-dicted 
even .1 jiptoximaIc l_v williouC .1 detailed jiredietion cd 
t he w eat hc'i. . • 

l^l fsimpsoii rc'inaiked that nu'lcorologisls might 
be til \ idee I into two*; lasses, those who liad (J]sc*j\ erc'cl 
.1 ^)i 110(1 and lliosi' who liad md '1 he lattei as a file; 
d.d md l>elievc' 111 penodu ily, while the fomier 
•oneiallv believed onlv in the peiio^ Mie\- had 
tl*ms(dves iliscliteic'd^ He e\liibitc'‘i oH the' screen 
a table showing S.'S peiiods cIisco\('red bv various 
niv esligatois in solar .ind nu-lc oicdogu al plu'iiuiiu'na 
•I lu'se ranged Ironi i8(j^t vea^s t^. > houis, and be 
directed .ittenlion to lhe*lac,t that fioin sucli a large 
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nuinlier of |»criods - no attempt had been made to 
make the labia complete—it would not be ilifficult 
lo lind a jx'nod near any specified period, esjiecially 
if one \jere all<Kvecl to consider multiples and sub- 
raultiplcs' ' lie then discussed the two chief meteoro¬ 
logical tydes, the Bruckner cycle au<l the sunspot 
tyde riu' hundred-year record of Jxnidon rainfall 
has been analysed for a 35-year period, and a curve 
added to .1 diagram of monthly totals lo show on 
the same scale the contribution of the cycle lo the 
toUl rhu fall The amplitude of the cycle is absolutely 
insigiulicant in comp.irison with the monthly \aiia- 
lions 111;. Siihp*)ii admitted that there is an 
aj)prociril)le i orielartiot^between sunspots and meteoro¬ 
logical fai tors, but as suiisjxits have no t,i:iiecperio<licitV’ 
they cajiaot introduce a peiiodic term into meteoro¬ 
logical phenomena 

ruriung to Sir \Yilliam Tkwcridge’s n'sult-i Dr 
Simpson regietted that he li.ul not seen Sir William’s 
rcient ])apei m th(' Jiniin;d of tlie Statistical Society 
but only Ins papers m the Economic Journal, l)e<aus(' 
the periods on which Sir Willyim .ippeais now to 
rely ate dilterent fie w.is prepated to .idmit llxit 
Sir William Beveridge had discoNered certain 
periodicities in liis cm\e cT price"' of wlieat wlndi 
were' m.iny times greater than one* avouIcI exjx'ct 
h\ chance, but he strongly conlcstc'd that these wc“r<“ 
inetooiologu .d pcriochcilus Sir William Beveiidge 
laid gic\aL stn'ss c^n a peiioduity discoveied by Capl 
Brunt in (Irc'cmwidi tcmpeiatiire, 5-1 vc-ais, which 
coincided with one of Ins cycles, but it was pointed 
ont that Capt Jlruiit chscoverecl ‘i cvclfs, four of 
winch had gicatci and four smaller .nnphtinles tlian 
tin-' ])arliiulat cede ADo Capl ‘rtiiiiU’s (\ck‘ ot 
5 I )'eais rc'duced the standard dcvialio.i of mean 
monthly tempcTatures at (hoeiuvich onl\' horn .So 
to 1 77. an iiisignitieant c hange 

Dr Sim])s(»n also c nticisc'd Sii W’dliam Becendgc'’' 
scntludu ci.i\e and aslvcal wii\' that (m\c shoulil be 
comparf il wuii raiiilal! • Tliere appe-art'd to him no 
more icMson wdu’ it should .ipply to irimhdl than to 
any otlu-r meteorological 01 economic or eweu bio 
logical lactor avIikIi niiglit c'oiu c‘i\ably alfcet a 
iTarccst • In coin hisioii, adimttJi/g all that Sii William 
c laimed to hav<‘ doiw, lic' did not llniik that a j>rc-dic- 
tioii which gave a corrc-latioii ccxdlk'ient witli ac'tiiahtv , 
of only O'j.S had any practv-'al \hhie When Sir 
William liad mefeased Ins conclalion coefjicient to 
about (>•.'^3 Ik' would be a valuable forecastci, but 
not until tticm 

.Ml C'lny ^'u!e saul that the coinmenls of l)i. 
Simpson sc-einc'd to him unfair It must certainly 


be recognised that mere ‘'inspection of data was 
wholly inadequate and might lead to unfounded 
ideas as to the existence of periodicities, bi^t this 
criticism had no bearing on work carried out oy the 
periodogram method. He felt a g:>od deal more 
doubt than some previous speakers on the qucbtioii 
whether crop dycles wtre or were not a vital factor 
I m the 'general economic cycle, which required tar 
more study. From the statistical side the most 
important work now to be do.10 is the dcternimation 
of the crop cycles in areas other than W'estern Europe, 
e South America and India; m far as crop 
cvcics are an important factor m the economic cycle, 
the resultant in any one country must be a complex 
effect dependent on the sourci's of its raw materials, 
On the side of economic tlieory it seemed lo linn 
there IS also work to be done. The tieatT^cnl of 
economics is m general static. The economist is ; 
toq.apL to tell us that “ m the long run ” a pendulum^ 
w'lU hang vertically, whereas the whole interest of I 
the pendulum is that it swings, and the problem is 
w'liy it swings and liow it swings The treatment 
of economics should be dynaiim The ipieslion 
might Ix; aski'd, loi exaiiqiie, whether there is not 
an c(piati<m r<‘latmg piodiKlion not iiu'iely to juice 
but lo price .and ilj lime ditfercnlials, an cijuation 
which might (01 m given cm iiiustances might not) 
have .1 periodic solution ^ 

Piof 11 H. '(’luner vonsidereo that w'c should be 
grateful to Sir William Bev'iTidge, first, for prodm mg 
.1 long sciies of annual v.iliies, going back nincli 
further than our longest rainfall recoid , sccoiidl}', 
for having inmself anaivseil tliem t ompletcdy by the 
jx iiodogi.im method, so that others can jirolit by 
his .inalvsis, and llimllv, lor two consideiable 
successes 111 1h'‘ outcome ()iic ol tlicst*isrenuirkable 
lie iiud snc(e('d(‘d ip louxasting the wiMtlier m some 
sort -a r.ire, if nut unique, athiovemeiit up to the 
]>rescnt 'Ihe otlx'r success ((insisted 111 isol.ilmg 
s(“vei;al jieiKKls wliicli nuis/ 1 h> further investigated 
'I li(“ peuodogi.iin gives us only the beginning, not 
th(‘ end of an m\estig.ition J lav mg obt.uiuxl, (or 
e\am|)l(‘, the (fi'limti' suggestion ol a 15 day pi'iio.l 
we must then see how' it behaves throughout tiu* 
seuos , the in.iMiiuim pli.ise scorns to oscillate in 
tins (ase Such oseill.itions fie(iuently oC( iir m 
niamlcst.ilions of pciioduity which in.iy itself be 
(juile regular, thus, the rotation ot the eailii is 
«piite rcgiilai, but one ot its manifestations is siiniis<‘, 
winch swings to .ind fro Sir W'llliain Jk-vendge had , 
given us a good start, wliicli it is to be hopeil will l>e 

tol!ow(‘(l iij) 


Geology of the North Sea B^sin. 


'[''HE klfc'/^-stalullng <tUstom ol devoting af least 
jiart of <1 session of tU,; (leological Sc(.tion of 
fh(' Britisl^*Asso(«alion to mailers pet laming to tli(‘ 
geology of the district in winch tlu' meeting is being 
held, was extended this year lo the cxuicideration of 
llie wider (|u<‘stioii of tjft' geotogu.il history of the 
North Sea iiasin, tli(‘ discussion on tins subject being 
tli(‘first ofa .serie'-riu'ld in dilfcicnt sections on various 
aspe( the North Sea 

Tlie cji^f iission was ojiened byd’rof I* h K'endall, 
|)t)sidem ol tiK' section, and was eontinncd b\ Mr 
J 0 Borh'v, of tlu' h'lsheries Kcsearcli J.abor.itory, 
Lowestotl, ttho d^si rilicd the nature and distriluitioi. ' 
of the dc'jxisit^ now being laJrl doftfi Mr I ho liras 
Shcjipard dealt with th(‘ geology of tlie ffull distiicl, 
and "Mr (' Thonqispn (oiilnbiitcd an interesting papei 
on the jireseiit rate; Af ci^ision (if the co.ist of I iokhn ness 
'Ihe mam tee.tonic lines 6f the British Isk^s arid of 

• NO. 2774, VOL. IIO] 


th(‘ ne’ ;hbounng .ircM,'the Nfutli S(‘a, weie* prodiunl 
julor lo the lonn.itidn of .Mie Penman rocks, fix' 
thiee mam .ixes of foiling being dVie ('alcdoiii.iii 
(N Ic and S,\V ), the I’cnmne (N and S ), and (he 
‘^Armoncan (W and E a|)j>ro.\imately) l..tler 
movements, toi tlie most p.irt along these old lines, 
w('r(“ responsible ior the changes in the distribiilioii 
of land and wader winch have taken'jdace 

'I'lie region now ocNhipiccl 1 )^ the North Sea appe.irs 
to have been an area of (kqu ission sin( <“ a very lemole 
period 'Ihiisit is found tliat mov'ineiits wimli took 
})ia(i' dining late Varbeunferous times and dinmg 
thepeiuxl, unrepresented by an\ d(‘])osits in Euiojie, 
that elajised beton' the depiiDlion (^f tlie Permian 
r()(.ks, caused the loal measuies to dip into the basin 
in‘‘Holland and Belgium, in Norlhiimhciland and 
Durham, and juob.ibly also m Lincolnshire, to re 
cMiiergo at Ibbcnburen ^ 
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11 ^ sinking of the basin thus rormed appears to Througliout Pliocene t^cs, a gradual refrigeration 
havei^ntinued intermittently in Permian, Jurassic, of the climate was in progress, as shown by ilie 
and ^retaceous times, the * Permian and Jurassic mollusolin fossils an<l also by the land flora, wlrtue 
deposns m the^Diirliam*Yorkshire area being thicker remains of this have been preservc(V: and the next 
than in almost any other part of Britain, and the episode was the formation of a gieat ice-sl!oef having ^ 
Lower Cretaceous bedS|(lhe Spe<?ton clay), being of its radiant point in the noighboiuhooil ol the Gulf ol . 
a deep‘water type, contrasting strongly with the Bothnia This appeals to have displaced the waters of 
shallow water and estuarmc deposits oPth^ age <o the North Sea at le.isl .is far south as the eoastol lissex. 
be found in parts of Britain more remote from the Retreats aiuli roadv.inces look pl.icc, but the liiial 
basin. The chalk als(* reaches its maximum British retreat of the ico can be tr.iced with groat detail 
development on the East ('.oast and precision by the iliam.ige phenomena dii^lopcil 

After the formation of the chalk, the area was along its margin up to ils l.ist cciiiait with fJnlish 
uplifted and much ^lemidation took place prior to sliorcs on the Ord of I'.utlmoss » • 

the deposition of the Woolwich and Ke.uhng bi-tls (Jsiillatuins of levrl ai< tunii.uogd the retreat of 
and I-ondon Clay, which marks the comnuMicemcnt tiu* ice .'in<i nosed be.ii'lies weie’lefl. but on the com- 
of a further downwaid movement Tliese l.owei plelion of the* witlidMwal the laii<l stood about .So 
Tcrtiar,y beds still occupy the London .01(1 I lanijislure fi'ct higher th.iii at piesent riio soulhetu part of 
basins and extend below the soulhern part of llie tIu' North Se,i lieiame a iiKusliy pi.on. pe.it bogs 
iNortli Sea. Prior io the grc.at deiuidation wludi cocered mucli ol its siirlace .nfd forests clothed Ils 
followed the uplift in Miocene .'ind early l’]i(;<.ene margins, while great ii\ers sue lithe Rhiiu', Thames, 
timc«, the> doubtless occupied a much widei area— and VVescr me.uidored thioiigh it 

the then basin of the North Sea with its embaynients .\ deprcs.iou to the prese-nl lewd then ensued .ind 
and estuaries the gie.il sli.dlou b.iV ol the Noitli Se.i souih of the 

Then ^ followed intermittent iiuneinents of the Dogger H.ndv was toinu'd I lie sea r.in np the 
Aimoncdn folds in the south of baiglaiid, Noillicin esi ii.mrs, and thus the llumbei itself .ind its tubul.iry 
France and Iftdguim extc’ni]ingint4> Pliocene (J >Kstiaii) the Ihill wuiie into being 

time:?. I'hewoik now being e.irinsl out by tlie oltneis 

From this tiuie ofiwanls it is possible to tr.n.e tlie oi tlie hisluTies Boai<l is Ihiowiiig much light on 

southern and western shores of the Nortli Se.i witli the disLrilnitum ol the x.iiions gr.ides of in.iteii.il 

some degree of accuracy In. Diestian (uik's, ll.unu'r ,iw umulaling on tlie floor of tin- Noith Se.i .U the 
suggests that the co;ist-hnc ran from tlie neighbour- present lime I'oth liie miiieialogiL.il (h.ir.icter ,iud 

liood of 1 )ovei across the straits into Belgium, tlu- tli<‘ si/c- ot gram of tlie m.iteii.il .iie being invesb- 

slioro deposits benig rei>re,scnle(l by the l.('nliam beds g.ded, llioiigli, ot coinse, tin.- latter is of more iin- 
.md tTie i)i<“slian of Belgium ’ilu' i.ilrr Jdiocen<‘ poi lam ('Irom llielmmedi.il(‘point of view of lishenes, 
ilc-posits indicate .a graduiil retre.it of the sea to tin* sin< e il^ e<*ntroIs to a laige extent tin; disti ibid ion 
northwards, the fossil^of the Red Ciag and Norwich ol lilc; 

Ciag showing a giadnal inrrc'ajj^f in tin; ninnlx'r ol B\* me.iiis oi c'xpenmi.'nls with llo.ds tlu‘dircs uou 
lu’ing .IS compared with cximcl sjx'cies as (hey .in of tlie mam suiLice curieids Ini', beem deleiimiu‘d, 
traced iiom F.ssex to the Wasli and the maps (■\nri)iLc‘d bv Mi Bculey siiowc'cl that 

At the close of Pliocenc'^ime much of the' soiiyu in tlie floor do|)osUs wiae sjin ,i.] out under tlie mlliieiu:e 
])ortion of the North Se.i ^ism nuisL have been low- of the* s.mie movements Sever.il dilleient types of 
K ing land, and across ttiis nu'iyidc'rcd the' gie.at iiwus in.deri.il exist on the coast, but m e.u li tlu‘ gr.idiiig 
fi* Nortliein Kiirope Itie eslu.irV of the Kliim', ot the deposits, coJ^ise to tiiu*, is m tlu* geiieial 
.u coidmg to l-larmer, crossed Noilolk , .ind in it were direction ol tlie c.mrents .ilieady dcti‘rni*necl_ b^ 
l.iid clown the (Jhilleslord be'^s ollic'r me.ins • 

lo tlu' north of tlu“ Humbc'r tlu* coast-lme of tins Along a gre.d jiait of tin* east coast of Ihiiam tlio 
period has been traced by a line ol bmicd chit with North Sea is at frcs'eiyeiodmg the dills .it a faiily 
.ic'c ompanying bc'ac'h deposits running fiom I lessh* i.ijiid r.de, .md this lias been me.isureil by Mr 
on the llnmbci, inland to the wc^st ol Ik'veilc-y, and 'lliompson in •tin' casp of tlie roast of H<dderiic:‘Ss, 

• nuirging on the line of the (‘xisting coast .it Sewerli) , w liicli ((insists of gl.u lal deposits j I is method w.ns 

between Bridlington and Klamboroiigh Head The to lake'the six-mc !i Ordnam e Survey m.ip luiblislied 

|)lain of manne denudalion in front of tins old coast- ni 1S5J and to me.isiire tlierc'oii the lengths of all 
line has been chartc'd and contoured by me.ins of e.isity ideiiliti.dile lines running at right angles to 
mfoini.itioii obtained from mimeions boimgs which the coast, and (hen to me.isine up tiie icftiams of 
li.ivo lic^eii nuljidovvn m seaicli of water in tlie Plain llmse linos on the giound Tn tins m.inner it was 
111 Hcildenic-ss • • possible to draw' the co.isl line as it is to-day on the 

The next pl^.ise was a relict of the se.i mid the map of iiS_5i and thus to imjicale tlie sp^i of l.ind 

loniiaticm of sniTd dimes nloni^the foeg of tiTe c l^j lost to the sea in (lie l.ijt sevamtv yea^s This strip 

'Hie geologicnl«datc is indicated by the ocLiiirenw' ot v.iiies < onsideiably m widtli 111 dillcy-ent parts of tlie 
i.h’plias (iHiK/iiu*, R/i^iort'i'os .md hip)jopo- 1 coast, there licing a few points ,it wiiKli^erosic.in is 

lanms 111 the depc.isits, .1 faim.i wliidi *.n < omp.mu's* jumcIk.iIIv i^I while .it others il has c.uisc-d serious 
implements of Chellcan Ivpe in the south of Ivngl.md Iciss 


Jew Japanese Botaalcal Serial, . 


[AHRING the kist few dc'cac^'s the imueisilies 
^ ' aii;j^coll<;ges of J.apan have prodmed .1 laigc' 
nunibei of scientihc yuc'stigatois, manv of whom 
iiave continued jiostgrnduate ti.iming foi sccei.d 
\ears in F-nropo or Anienca 1 'he rc'suU^is lluit^iii 
l'.;.isU‘rn Asia a large number of well-ecpipipc'd scientitic 
mv'cstigalors arc now acUwly piosecuting lese.iuli 
am! there is a danger Ih.ik, working in .1 lield still 
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(list.lilt as rc'gaids pi.n tn .ibie modes of cofti- 
^miniKMtic.m, llic-n work mav' not l)i‘ '^iKic lentjv’ known 
' ih hairope, with coiies|)()iiding loss ol ^lu.ionc'v to 
' (hk workeis 111 Ticnti ec^ntmeiits J,i|#iiiese scientiric 
I liMcleis arc' evidently .dive (" the dangc-r, and the 
I u'opi'iiing c'f e\(ensi\o si tent itic |c oiit.u, t following 
I flie gradual cc'ssatioii w.if conditions lias been 
I follow'c'd by the <)rg<inisalion and issue of a number 





I— -_- 

of scientilK piiblicalions,/ containing communica- 
tioiis m Kurc)fr<;an languages, mainly German and 
Kn'glish i 

lluis^there luwe reiently reached this country the 
first issues' of two such new serial publications, the 
Japa)ic‘^L' journal of Botany amX tlu“x'l<./rt Bhylochimica 
The fapanese journal of Botany is only one such 
mibluatioii of nine whuh are being issued by the 
National Research Council, I>epartnunt^<)f Kdmation, 
Jafi^n Besides a long < omnuinicalioii ('>3 pp ) b\' 
S.nlo'tipon the fungi (yeast) occurring naturally m 
tlie .itinospherc at I'okio, m uhidi a connexion is 
Itaced be(\\een'thetnimhcr of these organisms present 
and the metcorologicaj < oiuhtions, »i senes of .ibstracts 
follow which summarise the moie iinporWinl papers 
on l>oti;n) and ailusi sub|ects' uJiich ha\e apjaxired 
in (apan during Jannaiy- june i<»ii No fcwei than 
thirty-nine p<ipci.s ,/ite tliiis levieued, m.iny <>1 
eeiuiomic nnjiorlance and some of \ciy general 
interest. u 

The fust number ol the A<ta Bhytoduiinca, dated 
Marili 1022, (ontanis two p.jpers In the first 
Asaltma and h'ujifa summaiise the reseanhes jiub- 
hshed by them so far only in the Japanese J<nirnal 
of the Pharmaceutical Society of Japan These 
iinestigations enable them to assign a constitutional 
forniiila to .iiK'monm and to the most impoitant acid 
(h'rnatues so far oblaiiie<l horn it 

AiK'iuomn is a ir\stallmc product obtained from . 
the aind ranunculus oil distilled from liesli plants of j 
vaiious siiecics ot tiu; Raminculacc.e ami i-xlhutioii I 
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of the distillate with ethei', benzol, or chlorpfonn 
but anemonin itself is not the acrid principle./ The 
Japanese workers havi^ a very large phytocl/mical 
field in the many interesting natu5al prod/cts ol 
Eastern Asia, and the second pager, oy Majima 
and Kuroda, deals with thp pigment extracted by 
cold benzene kom thi dried outer portion of tlu 
root o('j,ithn$permnm Erythrorhizon. The main con¬ 
stituent of this pigment has been isolated in pure 
crystalline form and is descrhied as the monoacctyl 
derivative of tlie compound, Gj^HioOs, whicli the 
autliors have named shikonin (from the Japanc‘se 
name for the plant “ shikon ”) 

It IS pioposed to issue one volume of Acta I'hvto- 
ihimica a year, each volume to consist of about 
35 <’ pages The editor is TTof. K Shibata, Botanical 
Gard(*n, Koishikawa, Tokyo 

The two papers now ])ul)hshed are wiUlen. one in 
(hirman and one in English ... i ommumcations in 
Eieiuh are also acceptable for publication The 
journal states tliat it aims at ensuriiyg a eloser 
conelaLi(*n bel ween chemical and physiological 
studies of plant constitiu'nts, hut these Inst jiapers 
are essentially chemical in outlook P>oth journals 
arc well jinnted, in clear type on goo<l pajici, with 
curves .iiul tallies, adccjiiatcly repiodiu.ot! In the 
japane<,c joninal of Botany tlirec plates are incdidcrl 
Curves and diauings .ue very well repioduced m 
thes(‘, a kick i»f contiasl in a senes c)f photogiaphs 
ol yeast colonics on agar may be the fault ot the 
ongm.il photographs 


Colloid Chemistry. 


bV [‘r..} \V C 

'HAT incioasing .ittcntioii is bciijg |nii(l tC, the 
subicct ol colloid tluaiiistry is biaoining 
m.inilest ’u v.inous diiections .tl1*< ,t(lv the subjin t 
has taken ts place m.the chemual instruction ol 
some if not ot all our univcrsilics. while 1h(' teclmo- 
iogicai hteralure shows ifhougli as \el to a rathci 
limited exti'iit) Unit the siginficance ol colloidal 
Rehaviowr is no longer oveiioctjccd in a miniber of 
tecluncal oper.iLion,s 'I he .subject is one of (oin- 
^ p.ir.ifively leceiit giowth. for, although originating 
W'lth Graham moie than sixH’ vV.iu ago, ils imporl- 
arue has begun io be lealise^ only within tlu* l.ist 
tvveiif y-livc‘ veais ^ 

It IS not altogether suijnising, therefore, that tfieie 
are still a nnuiber ot jieojile eng.igi'd 111 clicmicni 
work to whom colloid clicinistiv has not .is yet made 
an eilectivc apjical To a huge e\(<‘ul the luilhcr 
rccognili*/n of the subject will dcjiend not only upon 
11k- measure ot succi-ss attending the publu.ition ol 
W(»rks such as text-books and memoiis vvlm h aim 
at Iningii^^the subject witlim tlu- scope of ordcicd 
jiresent.itioii, Jiiit also *ii{)<>u the ellorls ol .igem les 
^ tlrt- .11111 ol \»]iich^s to coiuiaie the sc ii-nl ilu jn ■nclJ^le^ 
and geiieiiflisations (in so f.ir as they exist at picsc-nl) 
with 1(“( Imic.il juoblenis and pi.tctHc, and to dcnion- 
slr.ite how ntimoions .in^l vaued .in- ttie incliisliial 
opcr.itioiis in winch collMd coinnleiations .ire limd.i- 
nient lily •nvfjl.ey In tlie lattei c(*nnexion a veiy 
ll^eflll seivicc Ini', been jicrtoimed diirflig the iwsl 
lew vfars [»y a conimittee of Ih^- Bntisli ,\ssoci<i^ion 
llJ,)^ll)lf^Alng a senes of rojioits on Colloid Cliemisliv' 
.tnd Us (.(iicrai .uid liidustii.d Applications 'Hk' 
foiir,th 11^’sc imports,',i conijul.ilioii ol more fhaiu 
^(So I'agc-s. has lieen issiiec^ an^^m view of its 
undoubted iin^>oitance a brief ukIr.iIioii ol ^Is 
geneial nature will ncjt be without iiUeicst 

* I h p in tut III .'I S' ii til^ir .III'I hiihiiin il le -i in li llnti.h vsmm i iii.ui 
1. I tin.' ,\.1\ ll.'MMO.I Ml S. l, ft, H< IKirt Mil CmIImkI < Ik lnl^U7 

ati'i It' (.tiiir.il Hill Itiilii'inil .Vpphraticms I‘p jSi II mikIou II M 
Si itiMiK r\ oiiiM, I').:-) s' (•</ m*t 
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As m J11CV1011S repoits the'siiiijc-et ni.itter is c.on- 
sulcKcl so lar -is jids-.iblc imdci two Iie.ids, n.inudv. 
subjects in.Hilly .u.ideiiiu in n.Uiire, and subject. 
Ill, Hilly tc'cliiHc.il I Hitler the tirst he.ul we Iind tlu 
lollo'Cving seclions Collt \is 111 .Hi.ilylical jiioblenis, 
cat.iphoiesis, colloid systems in solid ciy st.illnie 
nu-di.i, moleciilai atlfaction, nienibranc ec|iitlibi'j^i, 
disjierse systems m gases, the- theoiy ol lubiic .ilioii, 
and the ,i|)|ilication ol colloid t hemistry to min<*r<il(>gv 
and pt-liology rndci the second he.ul arc gioujied 
(.'olloid cliemislry ol soap boiling, llof.ifion jirocc-sses, 
c.it.dvlic hvdiogenalion the lole ot ('olloids m met.d 
deposition, rubber, and colloidal luels E.ich section 
li.is been written l)^• .1 m.in vvlio is speci.dly » oiivcisant 
with the subject vvlm h he treats, <ind it may be- addeo 
that the entire work here rcjucsciitcd - .ind it .Hmumts 
in the <iggr<‘g.it(“ to inm h — h.is been giv en giatuitoiisly 
Among siibjcM ts of sm h <t divergent kind it is uol 
easy to (liscnuiniate. Soinc' re.icleis will lx* altnu ted 
by file coin[Mr.itive novelty of the idcu of nitrodm mg 
colloidal consider.itug^'s at .ill into such piobleins a-^ 
tiiPI.'iIFm,' .illoys, inineMlogy, .ind jici'iology, or ♦^le , 
subject, ol Iiibru.ition ( 'Jum's wil' be- siieci.illv 
nitcicsfed in olilainin,!, soiiii' delhute .iiid eie.n 
cinloim.ition on siiliiocts which jiossess ,1 (c-rt.iin 
deginc- of l.imiharitv, but .iboiit which most ol 10 
li<ive, il is to be h-.ired, somewhat (onltisc-d ideas, 
subjects sikli .Is so.ij) bulling, or cue-lloi,i(ion. 01 
c.it.dylic liveFi'ogei), tioii I lie lad th.it the l.illei 
tw(» subjc'cls .ire de.Vll with at all imheatc-s tlu* wide 
view winch tiie eoinniittce 7 |uitc lightly t.ikes of tli.- 
nature and i.inge cf its activities' 'Ihe enoimousle 
wide scojie ol cert.iin ot flic siilijeels fljeinselvi' 

Is well clc-monsti.itcd by the article on dis|)eis 
svsfeins in gases, which i.inges lumi tlu- jiollu(n>'i 
(djtlu- .Umosphere, nu-t.illuigical sinokc-s, .md jiiobleiii' 
ol (heiiuc.il vv.ulaK- to .Millikan’s work on the <h,ii', 
ot tlu- c-lecfron By way ot contrast we tind in tli' 
sc-c tioii on niolrciilnr altia .tion a minute ami searciiui - 
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accoufc of 3 single problem which ib fundiimcntal 
not on\’ to collmd chemistr> but to molecular physics 
as well. The ifencty of the subjects here indicafed 
should slrcngtheh the apoeal which^he report makes to 
readers possessiilj- wideli}liHcr|nt llldinidual lAtcrests 

Filially, it may not be out of pl.ice to direct attention 
to the \ahiable nssislance wliicli the comnuUee his 
received Irom the Dtiartuicnt of Scientihc „nd 
Induslrial desearoh, withoul whnh the leport eould 
not ha\e been jiubhshed To anj- one .ipincci.iling 
the value of lITese pybhc.itioiis for fhe .uhaiKeiiient 
of chemical science and industry, u ml] tie a|)p.iieiit 
that the as-istunce thus rendered li.is been mseli- 
as well as generously giieii 

- » --- . ■- ■ 

fearly History of^the Sussex Iron Indust^. 

r]\,fK. iiHVS jlCXKIXS, \ici.--picsi<|(nl. i»( Uu- 
iVl • 'N;e\\#omen Society, foniicd rett-nIK (oi nhe 
study of the liistorv of cnKinceniiK and let linnl<>;^\, 
whojias contiibutefl two jiapcrs on t]ii‘ caily hisinrv 
of the irpn industry m Sussex, has follouisi ihis up 
l»y som<^.*n()tcs on the early liistory of sleel-inakm^ 
111 Kurland His paper de.ils unih the liisior\ o| 
the ])r<)diictioii of steel Indore IJuiitsiuaii’s iiueiitioii 
of cast 'stf'el » ■* 

'['hat steel was ptodiiced jii llu‘ tune of Oiieeii 
Icli/abclli is well known, but \eiy little, il'anv, 
lesean h lias been done on the histoi’y ol the nuliisliv 
iietween that period and about 1750 'I he eailusL 
ineiitum of a worlis for the piodiutioii of steel found 
by the'^intlior is in 157^ He liiids tliat John (daiide 
held a tenement called “ A forj>e of ^li'el m Aslulow 11 
Forest, Siis-icx This 4 f)rfte t.anu' into the hands of 
John Howley in 1525, wlio still Jield it in i^jS Ii 
appears that Sir Heniy Sidney ol I’ensliursl, K'eiit. 
the father of Sir 1 ‘lnlip Sidney, was a steel inakei of 
Hiat period Steel was ^innfaetured at Rol^rts- 
bnd^e m Sussex w ilh llic ai^ol J hitch laboni oltlaiiieil 
lioiii the neiglibouiiioofl of </oIogne I he inelliod 
ti%‘d was Llie so-called " tiiUTV ” process, in whuh the 
non from tlic blast-lnrnaees, instead of being < .ist 
into sows or jugs, was east into thin tiatbars \no(hei 
site ol steel forges m Sussex u.is W'aiiileton 

An nnportanj. l.mdmark in the docelopnuni of 
llie indusln- was the nuenlion ol the (c'lneiit.ition 
profCSs '1 he eailiest nu-ntioii of this is m 1014. 
alien William Ivllyolt .iiul Mathias Me\sey obtained 
1 patent for coiivet (ing jion into steel " liy means 
• f a ro\t'rbeialono fninaff' witli potts lonted or 
; losefl to bo put therein containing in them <eil.un 
|iianlities of non with other substances, inixtuies 
iiid ingroclet'llyi, which being m tlie sai<I iuin.Ke 
I'longht to a propoition of S<'ate dolii ni.d%e ami 
'>u\cit the sjyjm iron into siftd. wtiich stec^ with 
itluT lieate tcmpiTatui^s ami hamiiiinng'. to le 
dtm'wards givfj^ to the san^o doth make gotul and 


lit foi th<* Use ])c 4 oie meld toned " l•dI\oll 
Mcwsf.w weie both natni's of this lotintA', ami tiien**) 

'■ no suggi'stion th.it they eiiiplo\ ed (oteign woi kineii 
Mie antlior thinks that* this iiufuiljon nia\- ]i<i\e 

‘'‘cn a ilevelo]>m*n? of tlie case-liard^iiiig [uoicss, , . 

’ossihlv in the ligiit of knowIcdj^ ac(|uiie(i fiom the I th<“ •followiii}. 
miiiiilaclure of bi.iss ^|ie woilcs of IcIKoU and 
deyscy were proljaldy situated in l.ondoii, and in 
''dO tiicy obtained another pateMt for caiiwmg out 
lie inain^vt.'Wlon with pit (oal insteacl ol wood 
Fater dcvelopmcnts/ol tlie industry appeal to 
lave taken place to some extent in tlie I'onst of 
k'.ui, ami also in ^'oikshiro J^rincc Rupert u%s 
in inventor of tlie period, about 1650 (.)n tlie whole, 

he b(‘st steel seems to liavc Itccn made in Hu* l-'orosl 
‘I JJean. 'Fhe recoids of that per*;)d indicate tli.it it 
nadc good edge^^tools, hies, and piinclu's , * 


University and Educational Intelligencef 

( AMBRIOGK —Dr. A P Maiulsl.iy has bcgiu elec ted 
an lionorary l(^ll(wv of Ti imiy Hall * • 

Or.ASGow —Tlie tbinersitv Couit has accepted tlie 
generous olft'r, alreadi- refeiK-d to in tills column, of 
a gift of 25,^00/ Irom Mi Heniy Meehan for the 
establishimuit of a llenrv Median chair ol public 
lieaitli In making tin* gitt, in retognition '^thc* 
great and impottaiil work whuh m^being done oy the 
I'mversity of tllasgow,” \li Mct^.m-maile no con¬ 
ditions. prefeirmg that “ tlie at eoylpllsl^ln^^t ol my 
puipoM* siifpild he left to the I hiceisitv authorities " 
Hie depaitmc^it til pe/ilie health It) uhiili tlie new 
t li.iir is gi\eii has liilhoito been |oined with’lh.it tif 
niedual )unspimlence umler I’pd (llaister. 

l.IvM)'' .\t the meeting ol ifie t'ouii ot tht‘ I’ni- 
\eisity on Detember ‘o, _^he Ipo Cliaiu eilt)i slatetl 
that llieie ,ue now 1535 Inll-liiiie slutleiits as ctmi- 
paied witli i()p) inutile \e,n i<»2i ji The local 
ediicatuin .uilhoiities ol \\n kslnre aii' im leading their 
help to tile riineisily hi addition to siibsulios fiom 
the of f.eeds, the West Riding and the l‘’ast 

Riding Coimly ('ouncils .iml (lie CitN- ot Wakelieid. tlu' 
(anvcrsitv now rocei\t‘s Imamial .iid lioin the Ntudli 
Riding <'oiinlv Council and horn llie('il\ of ^'olk 
I 111' laboi.itoi y of the I hi I is! 1 Silk Research Associa¬ 
tion has been establislicd in lempoiarv (pi.iiteis, an<l 
llie National Itersole Asso( lation lias iiislitntt'd ro¬ 
se,m hes III the department of (uel ami metalling^' 

1 Im prt niises used .is a M.iiine Ihologieal Laboraloiy 
at Robin Hood’sklkiy luut.- l.>eeii |)iirt haseil by the 
I iiueis^y^ W'ltli Hie help of a gi.iiit fitiin the 
t»t)\t'^niiKnk tlie funds rotpiired lot the new building 
of th(“ d(•parti-tteiit of agiiculture (Hit' licathpiaitois 
of agricultural t^lm.Uion m ^■orlvs)lne) have been 
set 11 ret], and .in e.u fy st.ii t will lie ni.idt,' w illi the work 
'I'hi' ( Ittlliwoikers’ Ctimpany has recently made tt). 
tiio I'mversity a gift t)f 2^50/ in .uldititm to its 
e.iiher mumlic<.nt emlowimmts 

'I he Ct)urt, on he.ifing of Prut Sinithells’ 'teeisiori 
to resign tilt' prof<“s-»>rslup ol diemislry in «)rdci tf) 
ilevole himself to scieiililie mvc'Jig.ilion in I oiiiTon, 
‘lettuils its proloifml gr.Udmle to him foi s<‘r\ ice 
ol immensnrable*\ rifiie to the I nivtisilv dining the 
tlmty-sevell yeais m wnidi he lias lA-ld his Piofessor- 
sliip He is (lie ot tip- foumlers ol the I’mversity, 
whuh owes mole Hi.in it (an (“vei express to liis 
Uilselfisli devdtloll to Hie pnlilu interest, to Ins untiimg 
labours in the apjilicatioii ol si imice to industry, to Ins 
slienmuis and at kist vutoiiiuis delem t' ol the le* 
t.ogiiition ol SI lenlilic lechnologv .is an elemflTt in the 
highest type of university edm.Hion, .iml to his iin- 
devi.iting adhtu-ence to a high and exacting sfaiitlard 
in nniversit) studios 'llie Coiiil rejou^-^ to lliiiik 
Hiat lie now hopes to i^tape from s()*ne of Hie at|^ 
mimst*fttive caies winch have t.it'''* inlt^the leisifre 
whuh oliierwise lit' would liavc dt voted scientific 
n-se.in I), .111^ assuri's ])nn''frli.it Ins n.ime and work 
will lie iiisepar.ibly c()unecl*d ni future wilii Mic his- 
ti'FV of the use of th^'mvei^ily of la'cds ’’ 

'I lie title of Icfueruiis Piofes or was coiiRiied upon 
Petev I'm' Kendal, professor of 
geol*/.gv. ioo| i()22,v\v]io reined alter leadinJg the 
age iiinit in September, John (.loodinan, pfofes»r 
ol civil and meclianual engineering, i8<jo i<i2i, who 
^i4sigiud Ills chan in Sejitemlier • * * • 

k)r W' il P<fi%;all. iectiner in Ih^^departnuml of 
l.iot.niv, was ap)iomlcd re.idei in botanv in recognition 
ol his lontiibutions to loai mng and research, espec lally 
ccolo'gy _^ ' 
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A couRsK ot eight F'ciures on “Changing (ieo- 
graplucal Values’’ will be dchveiecl by Sir tlafford 

• * * \ . . ** 
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-MtckiJicIer on^ Wednesdays at 5 P.M., tf^ginning 
Ja*uiary 24, at the London School of ELonomics 
and Political Science, llouglitoii Street,* W C.2. 

Part 1 , consisting of ten lectures, A)f a course on 
Oil Well and Kefiner}' 'IVclinoldgy'and (ieology of 
Petroleum, will be given at the Sir John (ass Technical 
Institute, Jewry Street, Aldgate, K.(''t.3 , during the 
coming term The opening lecture, os Monday, 
JahvUj.ry 15, at 7 i* M , will be by Sir John (Aulman 
on “ InVpen.il Aspects of the Petiolcum (Question 

The Pureair of- Rducation of the ('lovernment of 
India has'just isvied a second yoluiue of " Selections 
Irom EdiHational KeVords,” edited by Jc A Kichey 
(Calcutta, Su])ennt<‘ndent ofU'lovernment I’riiiting, 
India, pp 504, rupees 0|) The period covered by 
these selections, i8yt-5g, was one of great edu¬ 
cational activity m India, during winch piovincial 
svstcin^ of educaticf;! w(;re gnidnally evolved, and 
many of the docuimmts rejirodncod in this volume 
are of gK'al intcicsl, as are likew^ise the aLCompanying 
senes of portraits ol statesmen, adimnistrators, 
inissionanes, and unoltkial patrons of ediuation 
I he frontispiece is, appropriately, a portrait <d Jaiiu's 
riiomason, Liciitenant-dovernor of the North-western 
Piovinces. 1S43-53, who of all the administrators 
of those times rendered the greatest services to the 
cause of education 111 India Among these not the 
least was the establishment of the Engineering College 
at Ibiorkee which bears his name Had Ins apprec la- 
Uon of the needs of the time in regard to the teaching 
of .i])]>]u'd scieiKo been more fully shared by the 
court ol (iireidors and tlnur sincessors, there might 
have been m India de\c‘lo])ments compcrablo with 
those which in the I'mteil States of Ainer.ca followed 
tlie adoption bv the Federal (ioveriimont of Xhe policy 
of eiiiiowmg colleges of agi icultiue sjud mechanical arts 
A number-dmtoiestingdocumentsaic grouped together 
under the lieading the beginning of jirofessional 
eihuation ■ ntedical, engineernig, and legal — and a 
usi'fnl bibhogiaphy is given at tiic end of the volume 
.. Strikinc. testimony of the ck:( ( llent morale of the 
stin'ents of the University of Hong-K'ong wais given 
in the couise of an UcUlrcss delivered on November 1 | 
at tlic Royal Colonial Institute by Sir ]'re<lenck 
l.ugard; to wliosc luitiative' the inception of the 
Tnivcrsitv was piimanly due After speaking of tin* 
in ed for training character in' African clcpendcin u's, 
he said ' A universi.v was fouinied in Hong Kong 
in i<»i2 mainlv for Cluni’s(* students. In tlur fon*- 
front of Us dec UiutU <ibj<'c ts the ])niu'i])l(‘S ol co- 
o])eratipn and discipline wen* laid down I'lus year 
the community was disorganised by a senes of strikes 
of a political nature Trade and social life were 
alike paral\sed It seenicHl mevitable that the 
stiidents-'ias 111 IvgyjU xiicl India—would espouse the 
v^usL* of reaction Hut t)ic‘ \’ice-Chancellor repoits 
that thouvl) It 'Kould have bc-en entirely in accord 
with Chinc*se student practice clsewlicTe that tin* 
underf^radunLcs should demonstrate* (''a thci same* 
side, what actually oct iirrcd'^avas a very sinking 
Ic'stimonv' to the success obtained ii| inculcating the 
lessons o't (o-opn'ation and discijiluu* >. Wlu*n, the* 
u liolcj of.the servants joined the* strikers the slucF*nts 
devotee,! t-tlu*inse*lvc*s witli tlie lUmosl cheeiiness to 
eVoking and to menial household duties Sir W 
Urungate <ulds ^that the hostels had never been 
cloalieU ’ Wuem.the stall of mechan|cs went out fl'.e 
students n»antir;d the power '^latioVi and the* inc'dltal 
studfiils unanimously lesolvcd to carry out hospital 
duties, which aie Regarded by Cliin<*se as c"^K;(ially 
derogatoryOn tiL* rc-<?-5tabhshm(‘nt of stabib 
government in (Jhina the potential usefnhwss of this 
university will he vastly increased and it is to be 
Jiope«i that it will be enabled to rise to the height 
of ili2 great opjx^rtunitUs! 
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Societies and Academies. 

T,oxi>on. ^ 

Aristotelian rSocietyf December 4. -Prof Wildon 
Carr, ViCc-pre.sident, m the chair (icrald Cator: 
The one and the many (Tonlcnts of monadic type, 
wliich seem to occur m expen>*nc'c', jirovc bn examina¬ 
tion to be “ convergence illusion effects ” To admit 
this, however, is latal to’the claims-of logic The 
(Question, “ Mow arc synthetic judgments possible ’ " 
can only be answerecl by the denial tliat then* can 
be genuine judgments, as conUasteci witli psycho¬ 
logical comjiositions of^ representations Tlie writ 
of logic, wc* should have to say, does not iiiii in 
our world 'To Hus dilemma tin* iiUellcctuahst 
metaplnsic of St Thomas Aejmuns olteis a legitimate 
thVmgh not dialectically-neccssary way ol csoajic. 
According to il every character cd the wc^^ild, cwela- 
tivc to an intclhgeni <* of any guide, is a function 
ol the position ot tlial intcdhgcncc in the scale of 
beings, .ind the hiini.in intelligence is mlcdligcncc 
at threshokl value* It tollovvs that the toim of the 
hum.Ill universal viull be the unification ut .1 multi¬ 
plicity by ic'lcrcnec to a fyo/u/ de n-fycyc Hut Hus 
IS picciscly the striutiire ol a ‘'conv'ergence* illusion 
cTlcct ” Convcrgc'iicc* illusion cUccls nuiv, there (ore, 
be gciiiuuo uiiivers.ils at threshold value*, and coii- 
secjiientlv our woild mnv he (.ouluuious with the 
iiiteihgible world 

Society of Public Analysts, I/cceinbci' ''—Mr 
P A Ellis Ri(.hards, pn*sidc*nl, m the clia*' - Iv W 
Blair and T Sliirlock Wheeler A note* on the esti¬ 
mation ot form- <iTid acet-akiehydos lii investiga¬ 
tions ol the action s)! oxygen and o/ono on various 
hydrexarbons, the formaklehydc* niul acetaldehyde 
present vv(*r(' estim.itcd bv Imding the total aide- 
hyclCs by Rippei's bisiiliMilc* method {Mona! Jiir 
Cht'ui , 21, 107(1). and loimaldchydc* .done by 

the c'yaiudc ir.ethoH In solutions conlainmg 
formaldehyde, lonnic acid, hydrogen perovidc, and 
a ti.ice ol ozone theses substances wcuc c^tlmated 
acnalnn, lormic acid with N/ioo .ilkali, ozoiu* with 
peutial potasMum icididc, hydrogen perovide by 
Kiiig/ctt’s method {A)i(Uv'il, 9. b), and formaldehyde 
by' Romi|n’s method —H A Peacock Note on the 
presence of sulphur dioxide m 'cattle foods altci 
l^mlgatlon Sulphur dioxide may be absoibed Iv 
cattle cakes and meals 'rlunng fumigation, but 
after about a week the sulphur dioxide disappe.irs 
The amount absorlK*(l depends on the vaiiety ol 
eake—the harder rakes absorbing l(*ss than the sol ter - 
and tlic condition ot the le(*{liiig stiivl, T c. vvh(*thci 
m block or'^jxiwdeij lonnH Douglas Clark 
A slid.ig Male for Hu’ conveiiieiU tu.'.iiioii ol striCTig 
liquids liy diiution and us(*ivvilh alicp’ot jiaits I he 
dc'VTcc enables the oj’ rator to sen at once what 
alternative* dilutions arc* availaolc in any' partuul.ir 
case in ordei to obtain a convenient burette reading 
.It the end of titration, and it assists in clioosing 
the most suit.ible dilution--!> ,W Steuart: Some 
notes on the uiisiooiuli.ibU* matter of lats I ho 
proportion of sleio. m the uusajioiuliablc mattei 
viines from 48 per cent m maize oil to 7 ix*r cent 
m palm oil, and ‘^rom j8 per cei 1. in lard to 9 pei 
cent in haxdcncd whale oil Higlilv* h.irdcned fats 
stiM conlain sterol 'The cholesterol .icctate ot aiuin:il| 
fats melts at 114 to 114^° C , 'ihe phytosteiol acetate 
of vegelable fats is a niixtiirc, a fraction of which 
m'ells at 12V’ above, but some pure vegetable 
oils yield a fraction melting about 114" C. Thcsi* 
facts' are utilised m .inak/smg margarines —Norman 
Evers and II. J Foster: Note on th'* sulphuric acid 
test for fisii liver oils. The addition ot natural 
oils increases the '■ensitiveness of* the test to 
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.y SulAunc-acid \^th liver* oils after oxiUation. 
►enaves in exactly the saiflfe manner as the violet 
olour ■with the w^sli ollk, l>eing similarly increased 
y the addition ^ natijjtd oV • • • > • 


Th© brown colour produced 
\wth liver* oils after oxidation 

2 m. 
eing 

, , , . w - o^s Oxidation ^)f the 

natuial oils destroys tJirs powef, but if is unaffected 
by hydrogenation ' 

Wie Optical Society, iVceniher i.| Sir F 'W 
Dyson, |m.‘SidcHt, in the ch.ur—T Smith A l.irge 
iipertuie aitluaiTtic Kyis not correclt'd Inr coKnir 
fV lens suitable foi sj>cctros(.<)|)ic woi U with .inlanalic 
koiio<ttiOTis for ziuics li.i\ c ;is F.irge .in .ipcrtiiie 
h fh or-still greater, all the suilates l>cmg stn. tl\ 
n'hcncal An ,utiial linis yiade b\ Messrs R^s-;. 

I id., of^ inches focal Knigth aii4 ^ inches .nieitme 
•osscsscs corrcclioiTs ^oinjiaiahK? witli those gi\en 
.y the Iheorctical in\estigation Willi a shghlli’ 
cdiu'Q^l aj)(y|turc. (oitectio|ji for colour may Jx' 
)bt.uned without piojndice to the (luahty of the 
pherical collections 'I'he production ot suit.ililc 
J.iss Hiscs IS the outstanding ditliciilty in the w.iy 
t gical inWeasc.s in the relative .ni)ertuics ot telosc.ipe 
l>jt'cli\C'? 1 Smith' file op^u.tl cosine law 
he law ot ic/r.ution tlic sin<' l.iw relating to coma, 
nd other cx.ic^ laws of oplu.il instnmieuts .ire 
'.iiticular I’.ises ot ,i ^icl)' gimcial l.ivv which .issuines 
he toim ol .i cosine rcl.ition As .in ex.imjde of the 
pjdication* of the law, the ])nnciples which should 
ocern the construction of a vaiaalile power telescope 
lelding aplaii.itic corn'ction at all m.igmiu .itmus 
re^iiu-wtig.ited--S Weston, A (onslani luibble 
he altei^on in the rengtii ol the air bubble m a 
)inl lecel due to v.in. 1 ^ 1^11 of tcmpm.iture is avoided 
I tlie new tviie <j 1 level produced bv Alessis Jv R 
/.ilts and Sou, TAd , kno\Vn ^s 'a “(oustant” 
iibbie The 1*rst considcialioii is to obt.nii the 
vact proportion o) an and^spint The cross se< tiou 
the tiilx' (out.lining the ^piid is sc) shape<l ftiat 
. the IrmjKTatiire is i.iisod and the surface tension 
•.i^liially decreased, only 
Ihc' bubble is alfectcd 
terc'd 


tlK*^cios^ sectional .iie.i 
its lengtli letnaiuing iin- 


Papts 

Academy of Sciences, December - M Icnnle 
-■rtm in tlie (: 1 m;i- -- M (iuillaunie Bigourchiu 

IS elected vice-president for the ye.ir 10^3_(i 

gourdan 1 lie Observiatcary ot P.iris, cm the 
oth annivers.iry ol its cc/is^i’ic lion An histonc.il 
nopsis of the woik done a^ the Ob-icrc.ilory from 
; ccamplction in 1072 to i‘o()9 -Maniac e Hamy 
ic Tiieasureijicu* ot small di.iincteis by luteitcieiue 
development ol Michelsou’s ^u•lnula. I’ltlioul the 
Auction a c]^being the r.iti'**^t the width cil the 
ts to the distance beU^eeii tiVeir ccnt|es) — \ d% 
amont tbu^til.itne rcseanhi's on\ the* line 
fctium ot \au.icliuM m fu^d s.ilts Two l.ibles 
' given showing the piTsisteiue ol the flnet \,ma¬ 
im lines by ocular and photogi.i|duc obsei\.itions 
the visible specrt-nni tl»e sensibility IS I m ICKK), 
d this is inc rcMS#d‘by the use of phW.c)giaphy to 
n 100,000 'I lie metiic.^l can n-^nlh'be om[)lo)ed 
the cx.immaticm ol numerals Sir William ' H 
agg was eU'cted corre-jpondant tor the section ol 
ysics, m tl*c‘ place ot the l.itc ‘^1 Rene IK’Hoit. 

1 J B^BWffWons correspond.int tor the section 
ehynistry, m the pl./e of the late M Ikirbiei ' 
Schaumass^' Observations ol the Skjelleni)) 
net (1922c/] made willi the ecpiatoijal lol Nicsa 
scTvatory. Positions of the comet anef ccmip.irisoii 
rs are given for November 29 and 30 riieioinct 
d the nth magnitude —J. L« R^ux . 'I’he gr.ivita- 
of the systCTns. Reply to’scjmc cri|icisrtis by 

^O. 2774, VOL. I 10] I 


—J. Haag. 'I'he constancy 
of the Iluid 



M. Bril|)i4m.'- 

Iiomogenlity of the Iluid re])resontati\e 
different possible stales of a gaseous an.iss- 
and J-onis de. Broglie Kcdiiarks on ccfiij^uscular 
s^ctra and the phcito-electiic eftecT -Pieiie Salet : 
the law of dispeision of pnsnnitic spectia in the 
ultra-violet ^1 an e.itlier ])a|)er the .iiithor li.is 
given .1 loryiuli winch rcpiesents ex.it fly tlie obsei ved 
hdalion between the w.iv c* - Icngih and tlie posiUyin 
of .1 line in the sf)eitinm. and this u.is veiilp^l Aor 
wave-lengths between \3S00 .uid^jooo Prool is 
now gi\cii of lh<‘ v.didil\ ot llu* Idininly in tlie 
niti.i-v lolet lo \22‘30 • h Croz^ 4 'lie pi.ice '*1 Ric 
nhim.itc' hn#s «|j tlie*elemen(s in (he speetinm -'Cmu'S 
and then lel.ilions W'll^ the lesoimme line'- ^Pierre 
Steiner I'lie nlti.i-viofet .ibsoiplnm speili.i (he 
.ilk.iloicis ot till’ isocpimolme* <>ionp .Pap.ivetiiie 
ancl its hydroehlinide I he .losoiptioir Curve ^of 
I'.ip.iveime is not th.it ol>( ^necl^by the .iddition’of 
the .ibsorption inives ol ils coiislitneiAs the edocl 
of the isoijuinolme iyi< Icms pixpondeiates * Marcel 
Sommelet Iciti.in .iminc-^ cleiived Irom ben/- 
hvdiyl.inline - Ravinond Delaby 1 hi' a!lc\l- 
givceiols I he conversion ol the vinyl-.ilkv l-i ai- 
biiiols mid .dlvv l-gl\I eioK 1 he t'lhvlenu .iKoliol 
IS tie.itc'd widi liioinme m .uelic acid solution, llic'se 
coiucrlc'd into .uc’tins liy pmlongecl boiling with 
sodiimi .uc't.ite, and tiu' products sc'iiar.ited by 
li.iclion.il distill.ilion I'lie .iceliiis .iic- ]i\diol\si‘d 
by a solution ol%li3cliochloiic .n id in methv 1 aiccdiol. 

I* W Stuart-Menteath ' I bc' han N.iic iscj mine 114 
(onpn/co.i - P Vi^not I he leclonu ot the' region 
of l>agnc}rc‘s-de-P>igoi 1 e ,iiid ol l.onides - loins 
Dangearck f'ontiibntion to the geological stneh ol 
file bc^toni ^ the Fnghsh ( li.iimel, based on iccent 
drc'dgmgs by ihp Pouii/iiot- ’ (Angnst-Sc'ptc'inber, 
1922) '1 he resiill^aie given on a chart, with spc'ci.il 

rcteieiiic' to rmiirops ot the Lias and J’iocene M. 
Lecointre I'he stiadgr.iphy the north of {'h.ionirg** 
(Western Morocco) —j Cluzet and ;\^ Chevalher ' 

I iic' radict.n tiv ity cif the' spiings o! Fcnaillon I hc 
deposits loimmg thc«e springs arc luh m *iadii)- 
thoiiinn liii-, is (Iu;*onl\ sp.i ,m h'lance .idfiiittyig* 
die dn‘M])eiitic utilisation ol thomnin einan.ition 
(1 Reboul Ihc detirnunaiton, m clcnidy wc'.ither, - 
ot the veilii.il m(^\emc*ils ot tlie almosphcK; thc' 
intlnc'iice c>t clouds on the vcKx ity tif displ.icoment 
ol depu'ssions ♦-M Bridel .ind (. Charoux Cen- 
(.uneidini'. .1 piodiicl obtained/from cenl.mreme. a 
gliicosule itoni the roots ot Ci'iiliiurca' Jaiva tins 
snl)stance, wlnc.h has thc composition ot d„ll,„()g, 

Is ])rob<d)ly a denv.ilivc' of ll.ivone - -M Aynaud 
l^otrj mvc osis ol sheep 

Svn.M v 

Royal Society of New S^uth \Vales, N§v<?it!bcr 1 - 
Mi (-' Sussindcli, presickmt, m tl^e ch./i R 
Hughesdon, II (i Smith, .md | Read Tk- stc'ics)- 
•isonu'iic form;^of mentlionc' Ihc ten sli-rc-oisomenc • 
lornis. ot /5-m<'nth.m-3-mio stalled to be lhooieUc..'i]ly 
]X)ssibIe. ancl cc'rtaijr menlfliones .uid menthols 
dciivcd liy iodiK^ioirtrom tin- o])tiL.illy .ujivc* .iiid 
m.ut.^e fc.nm'fo) ])iiientoiu'«irc'cliscnHed — 1 C Hurst, 

II Smith, .md | iRead A ccmliibntion* tc» the 
cliei.iisliy of the jihcll.uulrcncs Mnt.i-rot,itfcj*i ,iivj 
o])tical inversion on tlie ji.irl ol /-a-])hc'll.indrcn^ 
'i*fUtn(c' occnis wlu'n it is dis-,o]\c‘cl*m clilcg-chcrm, 
beii^'iic', or .icelorte^and^n.unt.imed Tl (/ 

Smith Notes on the chcmistiy ot ccit.fln •’(iisti.ihan 
]>lant piodncts Pt 1 A resin co.iting the' le.ives ,ind 
s1e/ns of *\caciai'crnu //Z/n/^l]i('Csw'’nJI<ilc)il of tlie sm.ill 
leavc'cl Jifpckia GiDiniaiiK, .md file rubbed and w.ix 
from S(iy( <tsl('iiuiia au<<lralc, aie discussed 'I'he milky 
l.itex ot Sarcostemma australc contains aI>ont 7 per 
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(•fnt of rubbA-, together With resin.j—li. ^ Booth; 
N^itcs i>n the photographic work of thfr Sydney 
Uni\ e;sity J-clipse Ivxpcdition, Ooondlwindi, Queens- 
land The piinciple .klopted was’to give full ex- 
posiiies to ensure recording ail required mateif^al 
on the plate, to develop to the point of general 
chemical fog, and to take from cacL plate a senes 
of ])nnls (jf diVfci’ent exjxisures, tlws ^enabling ^ 
co^i])lete analysis of every degree of density m cuclf 
plat(''to be made Tins lias the' same value as a 
large number ofrindividual exposures. The process 
apj'carsio lufve»bccn quite successful, giving a lull 
i.uige of pnnlsf shywing detail Irom the extreme 
])hotogiaplnc limit of tlie outei c^irAia into the 
pn'imyemes An outline ^ exposures and sub- 
, sc‘<|ue<U jihotographic treatinent is given Plioto- 
graphs shouing in^'f corona and ])rommen<'(‘s were 
dijidaycfi H Peafold The essential ods of two 
MyrtaccOiis shrubs* llo^oranthu^ vn^alu^ and 11 
fl'hrsreus llie shrubs aie common to various pails 
of Xortbeni New ^outli Wjles and Queensland 
II vniialus contains as ]uiiicipal constituent u}) to 
80 per cent dextro .dpha lunciic, sesquiterpene, 
amyl akohol. and esters, and a paraffin of jM V 
65-60^ ('. J-f, fjarcscen'i lontaiiis 80 ixt cent of the 
olelenic terpene “ Ocimcne,” together with dextio 
alph.i ]imcne, ses(niitcrpcnc, amvl alcohol, etc 
This hydrocaibon is recorded lor tlie first time in 
an, \ustraluin essential oil F R. Morrison 'flic 
essenfial oil of Kiiiizea confolui. T'liis dark gn'en 
l^ushy shrub, whicli is one of the commonest grow¬ 
ing in the Port Jackson cbstrfc.'t, yields a light 
brown mobile oil of fnigr.mt owuiir riie oil con¬ 
sists pruKipally of dexiro al]>ba ])meH(‘t-a sosqui- 
toipene closely resembling (adineiu;, a/'niiidynlificd 
alcohol (the odoriferous c'ojvslilmtit), hnd small 
quyntit'-'s of acetic and biilync*!*M esters W M 
Doherty A note on the food value of the sna])])t 
.[f'afivosomu^, uin'utns) • TJie percent.ige of f.it in tl 
snapper is v^y small, but it gave indic.ition of the 
presei^:c ol the l.iJ-soluble, giowth-pronioting facUu, 

\ ibnniii A • 


Official Publicajiotts Received. 

Ol tlir JK'Pailmfiit of N.iftU scrNiic tor tlic Yi'ur rndoil 
ifl. !l>i2 (S<-s>>Ion.ii J\i|)<T iVo 17,1- A r.lJd ) I’p r>j 
(OM.i«a ) ^ « 

MinistiTio da tillii ultifra, IndiKtria c Coniiinnio lUrfoloria df 
Mi-f.<irolofc:i.i Bokdilii Mrl'orolouKo \titui .Ic I'UI) I’p vi + J3C> 
(Uto iff Jiiticiro I * 

'I'ho Itidiaii toirsf |((‘(ordN Vol 'i. t’.irt I I'hi' <'oii>,(iliieiils 
of stiiiic’ Itidi.iii l-Nseiihiil yilo I’aits OT Uv -I \, Siiiiohm n and 
.'la'Kai Ood.il Uiiti I’p :5<i (Culriitl.i Ooxcinincnt I'rlntlini 
OIIUS' ) 

BiilI<Oii. No n* Soto on J'hiiic'an (//"//. a lAer'il'i. Ro\l)) 
in .\ Rodgio I'p 15 7 antins Forest Bllllclin, No r>U .Vole 

on Oiirjtin 01 k.invin C'oinpikd li\ W Rolicrl-on Pp 7 4 ,11111,is 
(I'.ili iiif,i 0>i\( rniiicnt Piintiiii' otlno 1 

1 nioii <)|l»'*nilh .\lii<,i #ishcn<'s ninl Miieno UiuI.iv'H’uI S(ir\r\' 
J{f]iorl Xo ^ tilt' A'c,ir k\ Ur .) f) F lahlinhl, nilk 

T*itioiliii (lori\lj\ U* \\ .irmcdiii# snn Hi , .iri<l spii i.il V.pdiis 1 
Jlf lero-oiii.|^i (Fliir FisIk si. l>v (' Von IJoiidc , 2 Plusii.il .tnd 
Ohi iiiK.il otixi rMiOoli''. hv J)i (' Jiml,' 1 llci Hshos (Part I). 
Ij\ Hr .1 1» F OilrhriHt Pp IV I «4 I ?M 1pl.di s Town ) 

'I'ran^ntloio. o| ilic Ldtrsti^ J.ilerur.v and i’tinosojitiKal so)lct>, 
loectinr willi tlic Hepoit ol,nic C'oi^ll lor Pio]-”;', and Xmiiial 
Hi i-orK ol (ho sr-ofioiis Vol 2 . 1 . U»’2^Pp 74 (Li-iu-stcr ) 

I’ll'" .ViiAii.il llopoft Of till' OrKhaiiVs sdlmol Natiir.il llotorv 
nlj P,,^ fjlolt, Norfijlk ) • -- 

n1 ol ft^runlliirr and N.iiaral keHoiiiies. We.itlicr 
Jkiio.l#i aniniai Ripoit ol tho Wuitl^r Jiiipmu P.irt 1 .1 Work 
ihi ^J'^Mtlni Ikin-au dnilntc the C'alond.ir Vear lllli), Part 2 
®iiirh V|' tcoiologlt.il OhsorviitioriHmade at the ('intnil Ohacrvfctory 


<it \I,iiiil.i iluruiii the ( nleiidar Year IIU'J. 


Pp U.'J (Manila 




Diary of Societies. 

S.irU^DAY, »ECEMHKR .w 


Itovo iNsTiTiTiov or 0iiK,VT ItiUTAJX, at » - Frof H. II Turner' 
si\ .>f(p«, up tiK l,adder to the Stars (2). The Discovery of the 
Plain t .N( i-liinc (.hivcnih' I.o tnn-s). 


MONDAY, Ji.}tVAA\ 1. j' 

Birroa PstckojiOOICal SortwrY (Kdimitlon Seclkm) (afc/jnlverslt: 

Ctrticge), at 2.W,—1)r. C. W. Kimmlns: I’ho flhHrt and t*iO Cinema. 
Botai, OKOQKAt’HlCAL SOOIBTY (at ^.ollcn I>If, at 3.30. Id, -Cnmni 
A. 8. BlwelbSutton c Up the Tlr *ls crhrlatmM Lecture to Youn) 
Peopl^A ft I ' 

Cnuji-STUDY ScOiwrr (at'^oyal Unitary •institute), nt 5—Mis 
M. Daitnmond : tTfuMren'a Drawing« 

Mathematical association (at Lomlon Day Traimne Collcue), » 
0.30,—Dr. S Brodotekv . (Hiding 

NaTIONH LKMUm FOU IIF.ALTH, M>^<rKRNITY. ANO ( HILO Wklkak 
( at University College), at 5 30 —He.Utli ProhliAns of Aduleseeifia*. 

^ Tt/B8D,ir, JANPViiy 2 • 

Mathematical VssoruTiON (at Lomlw Day Training College), a 
Jo.^—Prof E H N'evjlle . A Stitenient respeetirig the forthunnln 
JfC'ivjrt of the Suh-Coininittee on the teaddng of (leometry- 
At 11 —\V. (’ FleU'her The Usea of Noii-I?(ielldean Oeomelry t 
Tom hers — Vt 12 —1‘rof It W (knese. simple (leometlieal an^ 
KJni'inathal Ilhistrationa of the Plano Complex —J Prill 
e.^rt.iin Dlasodlon ITohlein 4f. *2 30 -Sir Thomas, f, Heath 
Crei'k Ceometry, vvlfchapei'lal ri 'eronoe ki ‘nllnlteiimals (PM«J<lonl 
VddioHs)—Pro! A Lodge DiOorentmls as the basis fur tqiehln 
(tile ('al< ulus » ' 

JHiV Al, jNhTITI'XIClN OF CRFCT HlUTAIN, at 3 Prof II II ruTin i 
SIX Sfftis uiLdh* Ladder to tjie Stars (3) Photographing (Jio St.i 
Puveiille Leetures) 

NaTIONCL LKAOPK FOJt riEALTH, MCTF-RNII'V, CM* Cllir.P Whi.i vu 
( at Ljilveislty College), at i'i.30 - Dr .1 Kerr Ph>s|(jiie ;uii 
Urowth 

Koval Photocjrai’hic Socthty ol' hrevt JliUTArN ^eientiih an, 
Tielmkal firoiij)), <it 7 -H Laiiiplough •■'The laiin.olongh FLi- 
Lamp—A C Banflejd • A Demonstration of the (■eiin.tn AiToplan 
C.imeia iiovi in tlie S..< ietv’w Mnsenm t, 

Kostoev So( IKTV (,tt liistltiition ol FleifrK-tl Englm-eH), .if H]'» 
I)] \ E Itanl.iv The Org.iiils.iilon .<nd kiiuipment ol a Moder 
A.*Uav Dep.u(ment with apecul reli'n./ne Ui the New Dcpailmeti 
at the Mandiesler Koval Infiiiuary —Major ('Ey PhlUilw \i 
Jvlec I rose ope ol N<‘W ] lesigii. 

WKDShlRlKi y. .rvNrvHVl 
UOVVL SCII'IETY OF VllTS, at 3 - (' K Darling 


Tlie Spc'itiiini, i( 
of it“ Imliistiii 


Coloni', l.iiies, and liivisilde P,ir(s, and 
V PI 'lit at ions ( Dr Mann-liivenile kestnre) “ ' 

I’HVMi'.vi, .sociK’n OF l.ovpox vNin’‘*rTk VI, sm iftv cit imitfiii 
College ol SiJenee and Tc( tinologv), at 3-t>. and 7-10 -Aliinn 
Kvldhitloii of M icntine \i)p«ratiis ,«-At l \V (lanilih- Hepo 

diiitloii of Colour hy Phoir>graphi(‘' I’toiesses At g -Prof E t. 
Coker Keient Plluto^Vda'.Uc Itesearehes on I'hi'gineeniig Problem 
Roy VI, MU'ltoSCXlPH'AI- Scu'll'TY (Uloiogif.il Sei tion), at 7 .HJ 

77/CKS7M1’, ,I.vxv.AKV I 

.EftJli.vl’ItK'Al, ASSOCIATION (a>i')i.irkh<'<'k College), at 12 Sir .lotu 
Russell Till' Inllneine or <.* ograiibnal Fm tors in the Agrn iittni.i 
.Vitivides of a Population (Prisidential Addnss) -At 2 3o 
.1 F.digileve KefHjrt otf '<is Heeuit \isit to the United Stairs 
Xt .5 —il P.itsforcl Types and M.itenals ot Mouses m F.nglainr 
Kov.vi, iNsriTl rio.N of CJufat Riutain, at 3- -Plot II M '|■|1IIIU 
six Steps up tlie laldder to-(lie Stars (I). The Speetroseopc ,iii 
Its Revelations (Juvenile Le^lllre^) 

Physical muilty of Lonpon and Optical sixifty (at iinpen. 
Collegi' ot Sdeme .iial Te< liiiology), at'3-(1, .iinl 7-10 -.Xliiin, 
EAhiliitioii ol •sdetitilli Apii.iMtns—\t •I'* Prol E O Coki i 
UedTit PhotioEl.istn Kese.inlies on Fhigineeiltig I’mhleiiH - At • 
XX l.ambh' Repiixhntinn ol Coloui b\ Pliolognplin Pioiessis 
1\( llKPoRATFP MKITISH Xssoi'l ATIO.N I OK PlIVSK'AL ’I’ltAINlNO n 
Cilivfrsitv Coihgid.at Prot M E Del.Uleld llygliiieasai'l' 
to I’iix-iieal Training , 

IloYXI, ACRoNai TlcAi, soiiFi'’ (,ir Uoy.il soueiv of Xrlsl, at 5 31' 

Jl .hinkers M.t.il XeroplamU 

Na'I'Ionai, Leaui'f. toll Ffi’M.Tii. Mati unitx. and Child Wei,kali i i 
U niveisitv Cyilcgo), at 3 10 Dr W Mtowii Cliild Psvdiolog.v .m 
PsV( hotlierapv 

INSTITUTIO.N Ol liLUCTItH Af^ I'-NOlNEFna, at li-'''’ (^‘e<i\ Xaikd'l' 
speed \C V.>Ui 1 h without Coiriimitators 
C.AMKRA CLinVit SJo-fW. 1, p W.istell The Evolution of Hi 
(,au4»‘rn Slid V r •• ''ri. ^ 

f. , F/i» DAP. Tim XiiX a 

(iLOl.ufl'tiii aT Association (ai Mirkheik (t-liege). at |0 Hi 
olive XVhifcler. The l’lai''‘'of (Jeogi.inhv lit the Eijiuallou oi ih 
Adoleauiit li.XI II r> .Xlaj-Ceil iTrd Edvv.ird •llei<'heu I'l 
imuieiit Coiiiiolttd' oh Ceoghkpiih<il N,lines -XL 12 I.A Pe' 

XV S Towel Ccographvand HiisiiifssTafi'—Xt2.{0—E E J,ii|ii 
and others Dlsdissnm fin w.ivs ot iiide.islng the Cseliiiin s- 
Hrandies of the ,Xssoeialion at I’rof I’ .M Roxhy I 

Coming Inrlnar^ialisation of Cliinu 
JtOYAL CEOORAl’HicALy'iocDTV (at A')oliaii flalD, at .{‘10—R 
Priestley. Xntantlc .Ulva-ntiires (Christinas l,fetnre to Xoiiii| 
People). 

National Levooe fou IIealth, Mateiinitx, anp Chilp Wn.i c 
( at University ColJe'-'), at f> 30.—Prof .tl 1( Kenwood th d!| 
Kdiidition * 

.Ti NIOM INSTITLTION OF E.NOIXEKRS, at 7 30 - “ ,r. ."Aidio . V 
*■ Power TTansiiiissloii p 

RATirnDAY, JANUARY « '• 

iXjNSociATiON Of Women Science Teachers (ftt*>'nlvcrsit> (oily 
/*iit 2 30 -^l)r Ijorothy Wriivh . Relativity « 

Royal Institution of Ckeat Britain, at 3.—Prof H H. Ti^rn. 
six StepH op the ],udtler to tlio Stars (5). Twa> Croat Strea.ii' 
Stars (Juvenile Leelurcs). 

GiLiiRRT WiiiTB FKLLOkVsHii' (ftt 0 Quccii Square, W.C.l), at > 

G. .1. fl. Fo’t : A Visit to Pompeii. 


NO. 2 7PJ, VOJP'I lo} 
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Custom and Administration. 

tort of the Tanf;an\ika Tcrrilor) for the 
I, w hit h has been issued as a White Paper 
1). (.ontains nuidi matter nf mteiest relating 
aftaiis It is evident th;it the Adynnistration 
l)v sympathetic tieatmcnt and 1>\ a patient liearing 
of tribal grievances is winning the lonfidcnce of the 
native population, wlule every opportumtv is Indng 
seized to remove hardships wlm h ha\e been inflicted 
on them by the c.v'cssivc ahenatu.n of land under the 
(jcrman colonial system .\s ii icnsiis taken m April 
last shows that thcie is a natue population of 4,107.000. 
the responsibihly for the rigiilation ot native atTairs 
is not light It is satisfai tory, ihotefore, to note that 
a good beginning has been marie towards estaldishing 
sympatbetic relations with the In the inteicsts 

of the Territory, it is vital tlial the administration 
shouhl he (.undueted with due legaid to native (.ustoms 
and instilntions It is even nioie important that the 
native should have an opporlunilv ol development 
along lines m hainiony willi his own (iiluire, and 
ultimately, it is peimissihle lo hojic, of incorporation 
as an essential .md resjionsilile <]c-in<nt m the com- 
nmnily. 

In this connexion a reference m the repoil to native 
beliels assumes a significance wliicb might, perhaps, be 
overlooked. It is stated tliat m the Mwanza region 
the reigning iluef lias lost his authority tlirough having 
taileo to live u|) to Ins lather's repiitiition as a rain¬ 
maker, and that wilch-doi tors aie losing their hold 
over the voiinger gmeration TIu-m' siatemeiMs do 
more tiian throw' an interesting light on the religious 
beliefs of the people. The romhinalion of him lion of 
chief and lam-maker is not nncdminon ihroughout 
.\hua ft is one of the marks <d “ the divinity that 
dotli hedge a king ” among jminilive peojiles Its 
speiial signifieanre h(*s in the fad ih.il no! onlv is 
the person ot the king or (.luef saeied, but lus authority 
also rests upon Ins powei as ii sacred l»emg, of which 
rain-making is one of the mamlestations. The magic 
of the witch-doctor or niedu me-man. Ukc that of the 
king, IS on the side of law and order, nutwitlistandmg 
the, to us, sinister character ul ccitam ot his artivitics. 
Some of the great secret socielies ol West Africa, winch 
are essentially rehgiou.s 111 charadei, hav'O, as one of 
their more important fundions, tlie poluing of tlieir 
respective districts and the punishment ol any trans¬ 
gression of the moral or .social code. It follows, there¬ 
fore, that any change in attitude towards tlie religious 
beliefs which form the ha.sis ol authority t.annot fail 
to have a harmful elTect on the disi iplme of the com¬ 
munity. Any indication of a weakening in the regard 
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whtih itii- jiitlKC'' of Tan^atnika l»a\'e for the* tnaj;ii' 
po^\(■r^ ol tlx It tliR'f.s and witrh-dodor^ must cause 
niis;,n\in;:. Jl iiulK.itcs a decay of (ustoin wiiiili 
Ilia) (Oca the most vital eleimnls in n.Uive culUire 
and su( lal or;.:.inisa(ion. 

A partoJ tlic I'dnjiirc l.n distant Imm ( ential Aim a 
affords a stciKin^ cxanijde of a dci a\ ol < letom similar 
to that now (akm;^ j)lai e in Tally.iiuika Over the 
yiealiT part ol the South Seas the sae losam t cli.irm ti-r 
of the (liiel is. or was, the hasi', of th*' whole soiial 
ordir The saired jiower of the ehicl was the s.iiutinn 
of th(‘ law. and in virtue of it he punished olleiiders 
Contact with (nilisation lias pio\fd f.ual 'I'he white 
man does imt reioynise tin' s.iiatitv ol the (hiel, nor 
does he diseriniinale m this re-pei l l» tween the < hief 
and tlie oidin.iiy menilH'is ol the tube When he 
(omiinls, without J.ilal «onse(|ueii( es, ads which the 
native K'y.iids as talm, the sai led i h.irai ter oi tile ( hief 
is nnp.iiieil .Old his .aitiioiit) undiTinuu'd ;\s ilie 
laws of nioraht). ol the sam titv of m.uiicd lih-. and ol 
properlv lest on the prim ipie ol (.dm, of which the 
(hiet Is the supiciiie nianileslation. not onlv is the 
autlioiitv ol llie (hiel to punish olKndeis (jueslione(l, 
hut the whole somal older is also disintiyr.iti d The 
results lan he studied in Milancsia .uid p.irtii iilarlv 
in the New llehiide>. wheif’ (ont.ul with the white 
ni.in has led to the disiieditiny in this wav o) the 
aullioiitv of the duel and ol the elders ot tin Miin- 
niunit) 

'J he so( i.d disinti eiation wlndi has followed ihis re- 
-suU n(‘cd not heioiisidered heicin detail It h.i'.hecn 
(leti 11ncnl.1l to the n.itiv e. .ind, h\ depliiiny the sujiplv 
of labour, will iillmi.itely have .1 serious effei t on the 
divelopmeiit ol the risounes of the islaiub 'I'hose 
who would pLirsiii- tin sui>|e(t liirtln r will lind il wdl 
and im|)aiti.ill\ disi ussed in *“ i-'ss.ivs on the depopula¬ 
tion ol Mel.nil sM,” ' wliK li has rei enllv be-’ii puhlislied 
on heh.dl ot the Mdani'i.m Mission In lliisinstiua- 
ive. and iiulied v.dii.ihle hilie hook, a iiiimber o| 
r.ssavs I;) missionaras, .111 antluopuloeisi, .uui adminis¬ 
trative ollidals .siu h .is hir Willi.un Mai yreyor and 
Mr. C M. Woodloid. (kal with vaiimis .ispeii> ol the 
question All lomiii m iilliiimtiiiy iiiuiii impoilaiue 
to the d( i.iv of < iistoiii as a < a use of the depopiil.it ion 
winch Is undoubted]) lakiny plait in this aie.i 

The adjustment ol iistom wlan iivilised and primi¬ 
tive metl must inevilahh eive rise to dilVhiiltv. It 
should be the aim ot the ruling power to sedire this 
adjustment with .is little Imrin.flS jiossihle to the soi lal 
oryanisalion of the suhjea poj^faiion. It is imneies- 
sarv to iirye that tertain pra( tK^s tannot he tolei.itcd 
under the iiiIp ot a tivilised jJDW’cr Ifuman samflce, 

• '‘L"'ay'- (111 the Depopulation ol Mpi.iiicsia ” J^diled hy Dr W If. 
K Kivtn I'p. x\4 116. (CanibridRe. At llic University I'resN, 1922 ) 
Os. lil t. 
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for example, is a ease in point. It lias been usual to 
forldd .su(li pracUces entirely, as w.is done in the rase 
of suttee in India. Frequi'iitlv, iiowever, total .suppres¬ 
sion ent.uls ronsefjuences (ntirely unforeseen. As our 
knowledye of pnmitiv'e peoj)les yrows. it hecomi's in- 
rreasinyl) aj)p.irent th.it 11 is dilliciilt to inleilere with 
one element in iiisioin without alfecttny the whole. 
In Mel.inesia, head-liuntiny and intertribal wars have 
been suppressed 'I’lu* results have l*een serious. It 
is not merely that thed* torms ol aitivilv have dis- 
a{)j)e<ii<‘d, hut with them has yone a whole yroup of 
(lepiniknl sui lal aitiv tlies wliii h filled the life of flic 
MeLmesian. .A hcad-huntmy expedition ent.uled the 
perlonnaiu eota jiroionyed ritual of prep.iration, oxtend- 
my over m.my months, which hey.in with the huildiny 
ot i,inoes. and imhided at difleriait slayes m.inv feasts 
and the preparations lor lium A wlmle yronp of 
intiresis, many ot juaitua! utility ajiail liom their 

m. un ohjeit, has thus been elimm.ilcd from the lues 
ot the n.itiv es 

The late 1)1. W. II R Riveis. in an mltaesiiny 
essav whiih he lonlnlmtid to the work mentioned 
.ihove, y.ue it as hu opinion that the mosi impoilanl 
t.iitoi I nntrihutoi) to the dejiopiilation ot Melanesia 
w.is psvi holoyii .d. and. in l.u 1. that il w.is due to the 
I.K k ol interest in lile w liii h lollow id as a i onsci|urni e 
n[ the su[)pre'.sion of 1 erlam 1 ihtonis It u inteiestiny 
.ind siymlii.inl to note, .is ,111 mdn.ition ot the import- 
.1111 (“ o| this ,>,ide ol the siihjeil th.il it h.is led even .x 
inusion.irv to reyict the suppiesiion of iii1ciiiib.dw.ir. 
Il iiiiylil wi II be wortli w hile in sui li (.isis to indiavour, 
b) subslilutmy some liainilcs-, element, such as, lor 
example, an ,1111m.d insle.ul oi .1 limiian valim, to 
avoid total suppression ol .1 ('Ustom einbodviuy some 
ol)]e< Iloiuihle ic.iliius Tins siiyycslion w.is put 
loiw.iid liv ])i Rivers, but soiiuthiny ol the s.tme 

n. iluie Is aiie.idv in op( latmn in dislra ts m New tluiiiea, 
wheie llie liead-t.ikiny piopiaisitu's of tlx' n.ttive h.ive 
been turned to .i((oiml amony inimals wliah jilaxed 
liavoi with the women's jit.uil.itions 

The whole question is one (d extieine dil'litullv and 
('oinplexit) 'I'o llios(‘ who re.dise 0111 respinisibilities 
to subject [)Oj 4 ul.i(ioiis and the import.ime of the p.irt 
the n.itive should jil.i) in the development of tropic.xl 
and siibtropii-al lands, any siiyyestion of chanye in 
(.ustom, Slid) as that reported Ironi Tany.inyik.i, is 
biy with possihililies of disaster As a lesult ot p.ast 
expeiicnce. it u dear that e.u h (ase must be dealt with 
on Its merits and as it arises; but the yener.il principle 
is eiiually t lear that it is only In close and sympathetic 
stud) of native (ustom lliat it will be possible to avoid 
a( tion vvliidi may undermine authority and destroy a 
social fabric, upon whiidi depends the continued exist¬ 
ence of a primitive people. 
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Applied Electricity. 

A Dictionary 0/ Applied P/ivsic^. Indited hy Sir 
Rit'hurd (da7el»roi)k, Vol. II. Flcclnnly. Fp 
Mi+nop (London Miumillan and (o. Ltd. 
iq22 ) net. 

{ T IS inu-restiny to eomp.ire the second \tiliiim' ol 
Sir Riihard (ila/eiirook’s “ i)i(li(mar\ ot Ajiplied 
?li\si<s” with tlic elcctrnal portions ot older dution-- 
anes l‘or example, m Ikvrlow's “J)i<tionar\ ol Pint' 
and Applied Matheni.ita s ” (1.S14) it is siid that “ the 
scieine ot electrnity heiaine a .iteneial s\ihie<t of lon- 
veisation ” alter the disioverx ot the “ I.i \<Un \'ial ” 
In Niiliol’s “ Cytlop.cdia ol the l*h\sital ScHiKes” 
(1860) we learn that elei trical seieiii e " li.is spoken lor 
itself to the work! as no oilier lias" "Witness the 
sinuiltaneous discovcrv ot the Le\den Phial and the 
Klettrie sIio( k’’ Tiiree pradnal appln'atioiis ol 
elcctinily are ^iueii, naineh , the lii:htnin,u-i ondm lot, 
the eleetrir lelet;iaph, and electroplatini: 'I'he last 
is specially commended as heiny "so ((mdini\e to 
tin' (omiorts .111(1 ele.eani les ol lite An (‘x.innnation 
ol the \ohiine under review will show imw uu'ath 
our knowledge has been widined doiini^ the hist si\i\ 
years W'e weie soit\, however, not to have seen 
the " Levden J.ii ” mentioned 
The' plan ol the dn tion.nv lollows to ,i < erl.iin extent 
th.it adoptcil h\ NkIioI, hut the impoU.ml sKtmns 
are imit li laieer In knl. ((iiite suhsi.inti.d hooks 
(oiiid he made ol the sei lions wntlen In some ot the 
(ontrihiitors PesuK-s the impoilant (ontiihutions 
there aie a lew short ailnles and main delinilions 
ot ekitiii.al ijii.intitiLs. III.n limes, iiisinmunls, and 
methods 'I'he ahseme ol .in index makes it diiriinll 
to liiid out wiiillier an) subjects h.ive het-n omitted 
or not 'I'here is a \<i\ il.ihoi.iti^ n.nne-iiidex, hut 
this will he little hel[) even to the oldii phvsKisi m 
ele( till i.in. as nianv ot the 11.lines will lie unknown 
to him We think that the \ouimer plusunl will 
have (onsider.ihle dilliiultv m findiiiL; out what lie 
wants liouhtless. this will he leniedied wlun tlie (ina! 
volume is iHihlislied. We have not notaed anvtliin" 
about electra traedon, elei tin ship-piopulsion. (lei ira 
vehides, Idhlniii); (ondm tois, loiarv .ind lie(|uemv 
(■(inverters, elc ttostalic mai him s, the .ittiac lion 
between eleitiilied spheres, ot the tixjitioii ol niUoi^en 
We take it that .itniospheiie elei tia il\ will ( ome undei 
meteoioloyv in the next vvilitme 

We were yl.ul to noLue that the (onliihutors had 
not been handn .ijiped hv hein^ (ompi'Iled to adopt 
a rij-id iiomem.I.iture and an mvauahle set ol sjmliols 
As a rule, those .lyieed on mternationallv have been 
adopted. Althoui;!! lon.sideiable use has been made 
throughout ol eh'nicntary vector anal) sis, there is 
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little demand m.ide on the leader’s kiiowledue ol 
mathematics Aiademical subjects, like spheiual 
harmonics and the peiemiial "elediilied ellipsoid.” 
have been omitted 

i)r Ravnei h.is wiitten ,i ust liil srction on altein.it- 
ing-curient ui'tiuments .md measuieinents lie has 
made a h.ippv selection ol the best modiin me.isur- 
ing nistnimenls Ills de'<iiplinn ol the ele< Hostatic 
watt-meter is speu.dlv uood ()(< .ision.dlv his str.un- 
ing alter tonciseness le.ids him into m.Kiur.iev . <is 
when he s.ivs (p 11) that the loi<|iie is e([ual to the 
sijii.ire ol the \ oils mstc'.id ol In me mei elv pioportional 
to that 'lu.intitv Hide is .1 mispimt .dso in the 
e(|u.ition on this p.i^o The .ulnlis on pimi.iiy 
b.itterus. amimulalors. .md <:ibhs .ire ;;ood. but the 
l.isc (oiild have been expanded with .kIv. int.ige The 
assumjition on ji (>4 th.it the thenn.d emissuity is 
indeiiendenl ol the r.uhus t>| ihc wiie is leil.imlv not 
line, .111(1 we doubt wbethei the foiimil.e given on 
p ()^ .lie ol gi ner.il apple .ilmii 

Mr Albdl (.implxll i oiiti ilniles .1 v.ihi.ible .iitide 
on eleitiic.d (.i|),iiitv .md its iiu.umemeiit lie 
ginir.ilK uhis to (.ip.iiitv .is " i .ip.i< n.im i.” whuh 
IS the n.une tiie Nimii'.iiis now use, .iml be i.dls the 
(aii.ieilv Ik tween two (oildiKlois (he "Working 
cap.Kitv” lb‘ de.itlv it( OPIUMS the difleieme be¬ 
tween two ol tin v.inous kinds ol (.ip.uitv .md e.dls 
tiiem bv diffeu'iit n.mic' In other p.iits ol the volume, 
however, wliK h ( ap.u ilv is nie.mt is not so de.ir Lor 
ex.imjile. iindd' units (p <74.8). we re.id Ih.il a con- 
diii tor wliK h li.id .1 ( ap.K itv ol 1 l.uad " even though 
( omposed ol pi.lies \er\ (lose logetlar would be v CTV 
Luge” It looks .Is il (ondiatoi wete a niispiint tor 
(.indenser The v .n unis kinds ol 1 .ipac it u s li.ive been 
ile.iilv d( lined bv'^nonieiK kiture loinmittees of the 
PhvsK.d tsiKietv and ol tbe hisiiiulioii ol Idutrual 
l-aigineers On p 107 loimul.v for (he i.ip.intv 
belwe< n two I irc ul.ir [ilatcs .md 1 lie (.iji.e itv to cartll 
of one ol thdii .ue given, the lormul.e aie only 
.ipproximatioiis and no limit.itioiis to tluir .uiur.Ky 
.lie given Then v.ihie is there lore doubtlul We 
note mispimts m loriiuike {27). (sO). (c;4). and (=;5) 
r (tiav's results lor the didectrie strengths (now 
usiiallv ('.died the ekOii. stienOhs) o! .111 .it difkrent 
thnkiusses are uiveii We think that this is a niis- 
le.idmg w.iv ol intcipretmg tlte cxpeiimental lesults. 
It we ( onsidei sphern al dei liodes in .ur, the disruptive 
volt.iges aie i omjiuled m eveivdav work Irom tl^cir 
distance apart and then ladii, with a m.ixiimim in- 
aicuracv ol about i percent P’roni thes('expenments 
vve would condude that the .issuinption that the 
elc(tri( stienglh of air w.i* 27-4 kilovolts per cm. at 
35" C. and 76 cm. piessuie. whatever the thickness 
, of the layer might be, would lead to very approxi- 
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niulelv (orrcft results in nearly every case. We 
nolKe that ihe author adopts Kennclly’s names for 
the uhsolute unit of electric quantity, tapafity, and 
pressure. We tliu'. j:ct the al)cuulonib, the uhfaiacl 
ajid ahstatfarad, and llie abvoU. As thev have never 
been rcco^nised^ e\en in America, hv any tethnieal 
.society or msUtiition, tliey arc " tei linii ally irregular.” 
It has to be rememliered, however, tli.it all j^ood new 
names arc inlr<}dii(.ed in this wai 

Wc do nut like the [>Iira.se dielcf tru constant ’*; 
It surjmscs, at least matliematici.ins, to find that tliis 
“(onslant” saries with temperature. Many ex( client 
methods 111 ineasLirinf' (apai ity are given, liul beginners 
would ujiprcdate some little guidame as to which one 
to adopt in spei ud i ases. 

Dr. Ravner's aitule on dieleetrii s will be appreciated 
by engineers, and Mr Melsom's article on direi t-current 
indiialing insliumetils will be most helplul in the 
test-room ol e\’ery i.olorv. Mr. F. I'F Smith writes 
an authoritative aitide on systems of elei Irual measure¬ 
ments w'hicli will be of great value for reterencc by 
subse(]ucnt wrileis Dr. Allm.ind gives a lomise ami 
excellent des< iijition of the tedinual applications of 
clectrohsis An_\ one reading the fast muting account 
of the electron tlieory and Us aiiphcation to spectrum 
analysis, t)\ Sir WillUm llrugg. will find it diiruult to 
believe that Rutherkird and Rohr’s iheunes of tlie 
atom are not siib'.t.intuilly correct. In his description 
of “ electrons and the discharge tube” Dr. Crowthcr 
is also \cry convincing. 

Mr. F I'i. Smith gives an illuminating at count of 
galvanometers, including verv heljilul uiles for choos¬ 
ing a gaKanometer foi a paiticular [)ur{M)sc Mr 
Bulterworth wntes a valuable account of tlie loimuhc 
used lor mcasuiiiig inductanic and gives an exiellenl 
table tor comjnilmg tlie mutual inductanic lielwcen 
coaxial < irdcs Wc miss, however, Ids own formula 
and that of .Mr. 11 L Fiirtis for computing the high- 
frei]ucncv mductamc of paiallcl (yhndncal wiies 
Mr. ('am[)bell gives a \ itv complete account of methods 
of measuring indiutam c and gives some 200 releri'iices 
to papers 011 the suhjei 1. The method of coinjicnsating 
for the indiutancc of a coil shown on p. 402 is not as 
accurate as the autlior states, a term liaving heen left 
out in the algehraual rcdiutum shown on this page. 
Mr. Dye, m “ Magnetu Measurements and I’ropeities 
of Materials,” lias produced a very i-oinpletc account 
of jnodern methods. 

The denera! Fleclric Company gives a very brief 
account oi ” miandescence ” lamps, whidi is ex( client 
so far ns it goes. Most readers woulfl like to have 
had furtlicr data on tungsten vacuum and gas-fillcd 
lamps. The Americans arc not so relicenl. We note 
that the temperature of the tungsten filament is about 
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“ 2300® K.” ^We take it that this is in the ab.solule 
Centigrade scale and that the K. refers to Kelvin. 
This is “ technically irregular ”; but tliere is a real 
demand by engineers and by some physicists that 
the ahsolute (entigrade scale, which is the one they 
use. lie called the Kelvin .scale, and wc hope that this 
nomenclature will be adopted. 

(Tof. Honda gives a thoughtful article on the molec¬ 
ular theories of magnetism, and we have an account 
of Ivwing’s latest model. Dr. Chree writes a thorough 
and interesting account of the observational methods 
used in terrestrial magnetism, and Dr. ('liapinan 
desiribes some of the theories of terrestrial magnetism 
and how fur the solar agent is responsible for magnetic 
storm.s and aurora.*. Positive rays arc described by 
Dr. Aston A description is given of liis mass-spectro¬ 
graph and typical mass spectra are shown. 

Tlie lengthy artide on radio-frequency mea.sure- 
incnts by Mr. Dye will be appreciated by workers in 
many researcii laboratories, as these methods are often 
of great value. We are doubtful whether it is legiti¬ 
mate to assume that the capacity of u coil can be 
represented by supposing that tlie coil luis no lapauty 
and tliat a (ondcnsei of a certain size is pl.ued a<ross 
Its terminals The formula for the lugh-frciiucncy 
rcsist<incc‘ of a round wire at an infiiute dislani'c awav 
from other wires i.s given, lait tlic fonmil.e found 
rci cntly for more practn al cases aie not given 

Vciy l•ompleU‘ acunuils are given of switdi-gcar. 
telegraphy, and telepliony, vvhidi will be ajifirei laled 
by ciedrical enginei-is We have only sjiare to 
mention the v'aluablc .uiidis on vibration galvvino- 
niclcrs, wireless tdegiupliy, and thcrniionie values, by 
Mr C.inipbdl, Dr iu..les,and Frot Fortesiuc. Finally, 
the articles by Prof Kidiurdson and Dr Wilson on 
thernhoniis, Mr Smith-Rose on the nse of tliernuonic 
valves, Mr. Melsom on clirei t - current meters, and 
Dr ('inwtliei on A-ravs, are of great value 

Under units it is slated that, at the Internalionul 
Flcitrual Confereiicc lield in Pans m 1900, tlie Gauss 
was defined to be the (.^ G S. unit of magnetic June, 
and the Maxwell was defined as the practical unit of 
magnetic induction It is also stated th.it if we take 
the permeability of air to be unity and to be a pure 
number, the value of the Maxwell is the same as that 
of the Gauss. But the Maxwell is not the unit of 
magnetic induction densitv. Hence we should read 
in this case tiiat a Maxwell per square centmictrc is 
the same a.s the Gauss. There arc several definitions 
of self-inductancc given ; that appearing on p. 727 is 
wrong, as the self-inductance is the linkage of the 
magnetic induction, and not the magnetic force, with 
the current. In no case is it explained how the linkages 
inside the conductor have to be computed. We have 
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noticed a few other slips and misprints. They do not 
appreciably detract, however, from the value of this 
volume, ^^hi<..h will be welcomed I)y all plu.sicibts and 
engineers. 

Spitsbergen and its Wild Life. 

Amid Snowy ira.^/cs-; ]\'ild Life on the SLitAwr^en 
Archipelago, lly Seton Goidon. P[>. Mv + 206, 
2 maps and 114 illustrations. (London • ('nsscll and 
Co., Ltd., 11)22.) 15?. net. 

LTIlOlKill the Spitsbergen Archipelago is otdy 
six hundred miles from tlie north pole, \et. 
owing to its acces.sibihty, due to the influence ol the 
Gulf Stream drift which reaches its 
western shores, it lias been much 
visited in the summer months by 
naturalists and sportsmen, with the 
result its bird-life is better Known 
tlian that of a number of continental 
countries. Its ornithology is en¬ 
crusted in a remarkable literature 
dating from r5i)<S, wliuh comprises 
no l(ss than 150 (ontrilaitions, and 
includes IVol Koenig’s “Avifauna 
Spil/beigeiisis,’’ which fioni tlie 
bc.iutv ot Its meisenbaeh pictures ol 
scenery, and its excellent coloured 
plates ot buds and llieir eggs, is 
entitled to rank among the most 
altiaitue of bird-books, while its 
letterpress exh.iusts the historaal 
aspeit of tlie sul>j(‘(t down to the 
year ot its publuation, 1911. 

The latest ('Xjiedition was org.in- 
ised b\ the linneisily ol Oxiord, 
and visited the arclupi'lago m the 
sunmici of 1921 under the leadeislup 
ol the Rev F. (' l\. Jniirdam Mr. 

(iordoii an onipaiiied the Jiarty in 
tlie c:i])a< ity ol photographer, and 
heme the mam atlrailions of Ins 
book he 111 till' wealth and nature 
of Its illusliatioiis, about one hundrid 
in number These are supplemented 
by a senes ot pleasantly wnllen 
chapters wheiein he relates lus 
]>crsona! oliseiaations and experi¬ 
ences. The S( leiUific results of the 
expedition, however, will appear m 
due course ; those relating to orni¬ 
thology are being pieparcd by Mr. 

Jourdain, wlio is an eminent authority 
on the subject. 
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The most interesting pictures and chapters ol Mr. 
Gordon’s book are devoted to the pink-footed goose, 
Brent goose, long-tailed duik, puiple sandpijicr. grey 
phalurope, glaucous gull, .ind v.uious nesting colonies. 
The ehiet captures made bv llu* expedition weie a 
numlier of eggs ol the Hciniilc gl^o^e. tomernmg tiie 
nesting habits ol wimli no trustwoiilu iiih'vniation was 
lorthconiing until 1907. when the fust eggs wcie lound 
at Sjiitsbergen by rr<)| Koi uig Five iicsts and twentv 
eggs were obtained in 1921, Init hn sonic une.x])l.iined 
reason the nest of this lurd not \ct dcpii led-docs 
not <ip])car m .Mr. (lonlon’s m iu' liioiigh a < hapter is 
devoted to it. 

An interesting a(<ouut is given n| the ioal-mining 
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industry, whicli has been developed during recent years 
in Spitsbergen and now finds employment for some 1300 
miners, 1000 of whom, some of them with their wives 
and families, remain through the winter. This < olonisa- 





tiG. ■>.- kcil-tlivoatcd l>l^‘ 

tion has effected some remarkable innovations, among 
others the establishment of no less llian eight wireless 
stations whence messages may be despatclu’d to 
Britain at a rate of fourpence jkt word ! 

The larger mammals, such as the Polar l)ear, walrus, 
and right whale, once extremeh 
numerous, have long ago been 
exterminated, and now only strag¬ 
glers appear at intervals as rare 
w'aifs. The faunal changes, how¬ 
ever, arc likely to be much mme 
rapid in the future than in the 
past, since there is now a con¬ 
siderable human population- one 
that will doubtless soon be cou- 
siderai)ly increased---and Spil^- 
bergen being a iio-man’s-land, no 
protection can be imposed, ami 
its animal life will suffer accord- 
uigly. There are thiec cliaractcr- 
isuc animals in the archipelago 
which arc likely to be'ome extimt, 
namely, the reindeer {Ran^ijir 
plajythynchus), which is endemic, 
the fox {Catiis spitzhergemis), and 
the ptarmigan (Lagcpus hyperhorcus). The deer, om.e 
very numerous and still unsophisticated, Iras ))ecn 
ruthlessly slaughtered in recent years. The fox since 
the advent of the Norwegian hunter, with his traps and 
NO. 2766, VOL. 110] 


poison, has been almost exterminated in places where 
it once occurred in hundreds. There is only one species 
of fox in Spitsbergen, the two species alluded to by 
Mr. Gordon being colour-phases due to season or age. 

Special efforts were made by the 
expedition to find the ptarmi¬ 
gan, the only resident land 
bird, but without success, though 
all their likely haunts were 
visited, including a valley where 
Mr. Gordon tells us in 1920 no 
less tlian fifty brace were shot 
in a single afternoon by members 
of the Scottish Spitsbergen Syndi¬ 
cate. These birds must afford 
poor sport, for Dr. van Oordt 
tells us they are so tame that 
they can easily be killed with 
stones. 

Tlie eider is another bird 
that is rigorously and system¬ 
atically persecuted. Enormous 
\v.»su, ■ numbers of its eggs are annually 

taken for food and down is col¬ 
lected from their nests—both for sale in Norway. 
Mr. Gordon relates that one sloop, which hud already 
15,000 eggs on board, was still engaged in adding 
hundreds of eggs daily to the hoard. It is to be 
hoped that the rarer and more interesting species 



3 - S.iti'liiii)ur cjii It-, ncsl. trom "Aniui Snowy Waslts.” 

alluded to are also natives ol the eastern isles of 
the Archipelago, which arc so beset with ice that 
they arc little known, and that thus they may escape 
extinction. W. E. C. 
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The Reopening: of Europe. ^ 

Frequented Ways: A General Survey of the Land Forms, 
Climates, and Vegetation of Western Europe, con¬ 
sidered in their Relation to the Ltfe of Man ; indudmg 
a Detailed Study of some Typical Regions. iJy Dr. 
Marion I. Newbigin. Pp. xi+321. (London: Con¬ 
stable and Co.. Ltd., 1922.) 155*. net. 

LARGE part of Europe is again open to the 
traveller. Dr. Newbigin, president of the 
Geographical Section of the British A.ssociation tins 
year, does well to direct attention to the frequented 
ways, and her book <a.sks those who follow them to 
adopt an appreciative outlook, casting off the insu¬ 
larity bred among our western isles. Insight into the 
relations of nature and man in Switzerland is not to 
be gained by selecting liotels where an English chaplain 
is on the staff. Dr. Newbigin has evidently suffered 
in this matter, and she remarks (p. 165) that the 
Catholic religion lias the advantage “ that no particular 
form of dres.s is imposed upon the worshippers.” Her 
appreciation of the unconventional might have made 
her more tolerant (pp. 1 and 163) of ” the superior 
person ” who has been driven from anglicised Grindel- 
wald to Japan or the New Zealand Alps. If slie thinks 
that these fields are reserved for the prattling millionaire, 
let her consider Air. Ralph Stock’s exquisite little book 
on the voyage of “ The Dream Ship ” (1922). and see 
how the spirit of the Elizabethans may still carry our 
island-folk, both male and female, across the viewless 
seas. 

Dr. Newbigin rather overlooks the value of a con¬ 
tinuous travel sc of a land-surface by the pedestrian, 
the cyclist, and the new u.scrs of highways that liave 
not been so frccjucnled since my lord and my lady took 
their own I'arnage into hrance. Autoinoiiilists arc 
not alw-ays more diffusers of dust and lubrication- 
odours ; thousands are ready to respond to .1 training 
in history and geography. Dr. Newbigin conducts us 
inevitalfiy !)V railway, and it may be noted tliat her 
infonnation as to lines in tlie Eastern Alps is not entirely 
up-to-date. If, moreover, she prefers Ikisel, with goml 
reason, as a place-name, why docs slii- write Herne, 
St. Gothard, and the purtl\ English Hot/en, which 
should now, we presume, become Bolzano ? She goes 
so far as to discuss (pp. 37 and 42) the merits of various 
tunnels through the mountains; these, after all, are 
the freiiucnted ways. The Gazelle, of the Cyclists' 
Touring Club for August 1922 will show her, however, 
that even the Arlbcrg road is not forsaken. Again, in 
her essay on the Scottish Highlands, we should like to 
hear more of the pedestrian who travels across the 
glens as well as down them, in his attempt to realise 
their “ relation to the life of man.” * 
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The author seems carried away at times by a certain 
vigour of self-expression, as if she had been caught in 
the swirls of “ the revolt against civilisation.” On 
p. 48 she writes, “ latitude is only one of the factors 
which influence climate,” and stylos this ” current 
geographical slang.” Three pugc'i on, .slie tilts against 
“ latent heat,” surely a very innocent antagonist. 
Again, has geographic envirunment moulded “ the 
ferocious individualism of the Scot ” (p. 261), which 
causes him to charge as mui h as 2s. 6 d. for a belated 
breakfast on a winter’s day ? Is not this seeming lack 
of ho.spitality to be ascribed to the advent of tourists 
from the south, by way of Edinburgh, into the quiet 
of his ancestral wilds ? Do we not remember how a 
colter’s wife was on the look-out for us one morning 
witli a gift of oatcake, lest we should go hungry on a 
twenty-mile track under the Paps of jura; or how a 
poor fislicrman forced a tepid meal ujxm us, with the 
remark, ‘‘I should not like you to pass this house”? 
This ii, how tiic loneliness ol nmor and island liave 
really affected the Gael of the old stock, despite the 
clan-animosities intensified by sediision in the glens. 
Dr. Newbigin is at lier best, and thus at a high level, 
in dealing with the influence of climate and land-forms 
on European vegetation. Had our military organisers 
known as much geogra[^iy as is compressed into p. 55, 
tlie “ mediterranean climate ” would not have wrecked 
a band of gallant men .sent up into the .snows from 
Salonika. 

Dr. Newhigin's jihotographs are a cliange from loo 
familiar scenes. She gives us, for example, the vine- 
clad [)ergolas of Domo d’Ossola and the deforested 
slopes above La Grave. She certainly did not reach 
the latter .spot by railway. In llie Italian chapters, 
while seeking to \m: modi'.rate, s>lic lannot conceal a 
genuine hale of Venice ; and, when she justly charms 
U'5 with Ravenna, she elaborates a contrast that cannot 
be entirely sustaini'd Did the Goths con.scioiisly 
embrace the creed of Glfilas because his homohan views 
provided a religion lor “ Irec men ” ? VVe are puzzled 
by the intricacies of p. 292, and arc nut going to allow 
so good a geographer lo entrap us in the maze of 
.'Mexandrian ('ontroversy, or into a discussion of the 
Virgin enthroned with angels in Sant’ Apollinare of 
Ravenna. It is more [irofitnhlc to note that the 
explanation given (j). 231) of plienoniena at tlie Solfa- 
tara confirms a suggestion reeenlly made in Nature 
(vol. 109, p. 559). 

Dr. Ncwbigin’s reliance on the railways leads fier to 
call (p. 30C9) the Assisi-b'oligno-Ortc loop ” an easy 
route ” to Rome. The alluvial infilling seems to have 
made her forget that she is running upstream past 
Monte Subasio, and that clever engineering was 
required to get back from Spoleto by the gorge of 
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Narni tu ilic ‘I'ilicr. Herlarclli’s “ Guida itincraria del 
'J'umin'i Club italumu,” route i8o, puts the true as|)eLt 
n| tluN (hsscdeil country before the jieofiiaphic tourist- 
SiK h loiirisls will rtacivc much cncourugcnicnl from 
llic broad mcws of western lands provided in the bot)k 
before lu. IVrbaps m another volume the author will 
shi^w how inlensivi studies of CH|ual value may be 
carried on b) easy deviations Irom IrecjueiUed ways, 
'rile [)ia//a of 'I’odi. 1350 leet above the sea,, i'oix on 
the Ari6ge, guarding one of the few passes into Spain^ 
or Radstadt; tinkling with cattle-hells, on the high 
pastures of the 'rauern, may serve as epitomes of their 
regions and of the reaction of environment on man. 
but Dr. Newbigin certainly does nc)t need suggestions. 

(Ikknvillk a. J. Coi.e. 


History of Astronomy. 

Ilisloire (Je rAstmwnuf. Par 1 C Doublet. {Enc\do- 
pedie scienlifi<]ue.) Pp. 572. (Paris: G. 3 )oin, 
i()22.) 17 franc's. 

N his first chapter the author passes in review the 
principal works on tiie history of astronomy, 
beginning wilii Whidler’s book and ending with the 
great work by Dubem on liie rosmical systems. 01 the 
valualile books of Grant and ,R. Wolf, onlv the lilies 
are given, and seveial others arc c»miucd altogether 
Of monograplis, only Schiaparelli’s first two jiapers are 
mentioned. This is natuial enough, since there is 
plenty of evidence (hat the Jiiithor is cjuite unar(|Lininted 
with the rich literature of memoirs and short j)apers | 
on the history of astronomy which has appeared within 
the last fifty }ears WluTiever .c htcl is not mentioned 
by Dclainbre, Diihein, etc , it will he looked for in vain 
in M. Doublet’s pages, and whenever fresh light has 
been tlirown on iUiy sulijoct since they wrote, he is 
not aw'are of it. 'lake, for example, the paragraj)Ii on 
llipparciuis. We are told tiuit Ins diopter was in tiie 
Middle Ages called a Ja< ob’.s staff, in reality the former 
had a cursor with a round hole in it, and w-as used only 
lor measuring small angles sudi as the cliametcis uf 
sun or moon, while the latter was shaped like a cross, 
with the shorter arm movable (on j). ic;2 the invention 
of the barulus is rorrec tly atliilmted to l.evi beii Gerson 
of Avignon, as Duhem liad also done). Tiie star of 
llippare.inis is coiupareci to the new star ol 1572, 
whereas there ran he no doubt that it was nothing hut 
the comet of 134 n.c. The star-catalogue of llip- 
parcfuis is said to contain 1025 stars and to have been 
handed down to us by Ptolemy^ but it has been shown 
by Boll that the catalogue ^^ibly contained only 
about 850 stars, while it is nc^'universally recognised 
that Ptolemy’s catalogue is a mere reproduction 
of that of Hipparchus. Next it is stated that Hip- 
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parchus put the solar parallax equal to 3'; it was Ptolemy 
who did that, whereas Hipparchus said that it was at 
most a minute and a half. On tlie same page we read 
that Hipparchus determined the principal lunar in¬ 
equalities with admirable precision. Ilipjiareluis knew 
only one inecjuality, tln^ cqu.clion of the centre'; but 
that is, perhaps, a slip, as it is elsewhere (p. iro) 
mentioned that Ptolemy discovered the eveclion. 

The mo.st valuable part of Duhem’s work is his 
aeeount of Latin astronomy m the later Middle Ages, 
as he w'as able to make use of many manuscript sources. 
M. Doublet lias done riglit in quoting liim largely , Imt 
liere, as everywhere else, the eonsequcnc-cs of never 
referring to tlie original sources are evidemt Duhein 
gives a very unsatisfactory account of the planetary 
system of A 1 Betrugi, which was very much discussed 
in the thirteenth century both at Paris and at Oxford. 
The account of it by M. Doublet similarly misses the 
most important part of the system. Tn the same way, 
tlie account of King Alfonso and Iiis Tables reproduces 
all the old misstatements which have been rciiiled long 
ago. The tables were not published at tlie time of the 
King’s accession, but some twenty years later, and no 
change was made in them as regards prec ession ; they 
were not prepared by a “numerous rormnis^ion.” for 
It would luive been necessary to raise the dead, since 
the alleged membcirs oi tliat Royal ('oinmission lived 
long before King Alfonso’s lime. The “ l.ibros del 
Saber" were never translated into Latin, and were 
ciuite unknown until they weie at last [irintecl some 
.sixty vi‘ars ago. and the l.ist edition of the t.ibles was 
not punted then, hut in 164T 

The authoi’s account of the progress ol aslionomy 
irom the end ol the .Middle Ages to tlie lime ol Newton 
does not differ mucli in extent (►r c]iia!it\ Irom the 
earlier chapters We have only space to direct atten¬ 
tion to a mi.simder.sianding on p 251^, willi regard lo 
Kcfiler’s work on Mats W’liat ptoduced eirois of 8' 
was not the use of the Tychonic system (lor that, of 
eourse, made no difference wluitcver, being merely tlie 
('c)pernican svstein with tlu- origin of co-ordinales 
transfcried to tlie eaith), but the use of .in excc-nine 
dixie with “bisected execiiliuity." aftci the manner 
of Ptolemy. 

Having found tlie first two-thuds of the book rather 
disappointing, we are glad to say that the chapters on 
Frencii astronomers m tlie eighteenth and first lialf 
of the ninelecntli century are very interesting and 
pleasant to read. Tliey do not go into details as to 
the work of these astronomers, any more than do tlie 
earlier chapters, l)ut they tell a gooci deal about the 
Cassinis, the Maraldis, etc., down to Aragu and Lever- 
rier, which will be new to most readers. 


J. L. E. D. 
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Our Bookshelf. 

How to Measure tn Education, liy Prof \V. A ^^cCall. 
Pp. xiii + 4if). (NTew York' The Macmillan Co.; 
Loiulon • Macmillan and (o., lad , i<)22.) J5r. net. 

In the work under notice an attempt h made to show 
that everythin;; m education must svihmit to statistical 
measurement or be condemned as worthless. Fourteen 
theses in jiraise ot mcasiiremi'iit are blazoned in laii-c 
type at the outset. One of them states, '• To the extent 
that any goal ol education is intangible tt is worthless ” ; 
as this IS given not only the dignity of eapitals but also 
the embellishment ol iiu'evted commas it jiresuinalsly 
conveys some meaning to the author. Ediuatnm in 
this book means a lew of the elements of instruction, 
such as reading, writing, and the mechanical parts ol 
arithmetic and composition. An elaliorate analysis 
is given ol how to diagnose detects in reading, <ind 
ignoring I he analysis, we are told that “ there are more 
iailures due to failure of micresl than the world 
drea^n^ of." 'I’lie si lioolinaster who lias imiiortant 
tasks m education other than those of teaching mechani¬ 
cal elements would greatly value some help m measuring 
the interest of his pupils, but will ask in vain. The 
importance of (arefuily trained instructions in giving 
tests IS rightly stressed, but w'e are told that such 
“instructions should caiualize interest.” 'J’o accom¬ 
plish this tiie pupil must, apparently, be told how 
important it is to do well in a test. If he is rclractory, 
or keen on other tilings m school iiesides 1c’,sl^, tlic 
acKice may not be (Tfecti\e. Masters, liowc'ver, are 
m a worse plight, tor the tests are used not only to 
measine the pupils, but also tlie teaching and the 
teachers; and that lorm of measurement is said to lie 
ot most sercicc “which does not reepure a prc-vioiis 
accpiaintani'e with the pupils” 

The most c’aluable puit of the liook is that concerned 
With “ scaling the tc-st,” .is it slioWs the large amount 
of .stalisiii.il treatment necessaiy to prepaie a suitable 
test of skill. A useful suggestion is made lor fixing 
a single common unit of me.isureincnt for .ill mental 
scales for eleinentar}' schools, namely, sninc' fiimtion 
of the v.iriabilny of pupils ot twelve >ears. The 
standard deviation of pupils of sixteen ^ears is also 
suggested as a unit for iiwasiiring older scholars. 

'I’lie final section of the hook deals with t.ibular, 
graphic, and statistical devices Each part has a 
ii.schil students’ bihliography, but it is str.inge to ncile 
the mms'^lon. m a work of tins nature, of all reference 
to the waitings of Udny Yule, from whom the student 
of statistical methods will dcrice more; real help than 
from any of the authors quoted. 

Enut luirnuug : Practical and Siicutific for Coiuinacial 
Emit Grower^ and Others ]ly(' H.lloo[)er. Second 
edition, Kevised and Icxtended I’p .win 1-212 
(London The Lockwood Ihc'ss, ic)2i.) Os. ml. 
Within the limits ol two hundred pages Mr. Hooper 
has aimed at the production ot a text-Iiook of tniit 
farming under Icnglish conditions. After a brief 
mlroduc tory section on the training of the jirospcctive 
grower, he deals m succ'cssion with the cajiilal ie(|uiri“d, 
the selection of suitable land, the law m relation to 
fruit farms uud market gardens, the laying-out of 
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plantations and orchards, and the cultural details and 
costings of the more impuitimt liardy fruits of this 
country. The later chapters .ire concerned largel) 
with the more scientific aspects ol the subject, such 
matters .is soils, manuring, insci t .uul fungoid pcsts, 
and .spraxmg .md other Inniis of diM Msc-contiol in turn 
receiving attention. .\bo iii< hided ,ire hvicf hisimies 
of many ol the well-known \.niein-s of ajiplc^, pears, 
jduiiis, and chcnies The mimcious mlvresting and 
ec-onomically imjiort.mt iirohlcins relating to pollination 
.ind fertilisation .md the setting ol Iruil arc Inicfly 
considered and the author is able bc-ic to iirovide (liit.i 
fioin Ills own investigations Tbc volume is completed 
by several sections dealing willi special jioints of a 
puielv commercial cliar.ictet, .is, Im e\.iiiiple, tlu* 
ni.irkctiiig of fruit ami book-Kceinng. 

\lanv chapters have been conlnbuticj b\ s|)ccialisls 
and prcsc'iit m an abbrcviatcal loim the results ol rcrciit 
rc’se.in li A l.irgc jiait of the volume has m fact heen 
re-written since tiie fust edilicm and hroughl iip-to- 
cl.ile. With lliesc alteiations and sonic- iisclul additions 
the scc.ond edition justifies its .ippc.uaiuc 

fn a work of so small a compass, whic h seeks to stand 
as a Rxt-hook of its siihjcc t. the selection of matter for 
inclusion calls lor carctul cliscnmiiiation It is opc-n 
to some critic ism m tins icspcc i and .ilso lor ocrasiojial 
repetition. Printers’ c-irois .ne not inlreqiient in 
certain chapters .Muc'h of the inform.iliori given on 
economic points is not readily .ic c cssihlc elsc-wlicre, and 
it is m this direction prol>;thIy th.il the volume will 
prove to be of most sirvjce to its leaders 

First Lessons in Practical Pioloj’y Py is W. Shaim. 
Pp. \v + 2^6 (London - ( 1 . Pell and Sons, Ltd., 
1922 ) 5A 

Mk. Sii.vnn’s endeavour to provide a c-oursc- of biology 
suil.iltle for lowc*r lifth lorms, and within the means of 
the .vver.vge si liool, is not entirely satislymg Rightly 
lie relics on plants for the c-xjHrmic-ntal work, and on 
both plants and animals, cmiiioying them in alternate 
ih.iptcTs, lor the ohsi-rvalion.iL Put experiments on 
plant phvsiology are not ic-.uhed until cdiapters 16 and 
17, and by tiiat time (he piecedmg lessons h.ivc 
inriclentally given tlie very information which the 
experiments sliould surely he mtc-ndc-d to enable tlie 
pupils to disiover lor iheniselves 'rhere are good 
chajiters on variation and heredity, soils, insect pests, 
and other topics ol general luolognal interest; but 
neither with plants nor with animals does the author 
make the best use ol liis rnuterial as a means of educa¬ 
tion and of training the powers of observation and 
re.isoning If he disapproves of the heuristic inetliod, 
he should at .my rate iiiclic.ilc- the* evidence on which 
conclusions as tc) hoinolngics arc based, and not be 
content with meie statements 

Apart Iroin gener.d (onsidciaticms, sentences are in 
several mslances iaultily composed; and there is a 
laige number of actual errms; eg. “ l.dse ” fruit*, are 
wrongly defined ; rose-hijis leiU geniiinale without 
p.tssing through the digestive tr.u l of an animal; rose 
stiunens are pc-ri-, and not e[)igynous ; Urtica urens 
has not a creeping stein , the hir.imous appendage is 
not the primitive form nf crustacean appendage; the 
telson is not a segment; the abdomen ot Blowfly does 
not exhibit respiratory movements; the embryo m a 




6o2 


NATURE 


seed is not simply the plumule and radicle, but includes 
also the cotyledons—we have not exhausted the list of 
inaccuracies. • 

Many of the illustrations are the work of lx)ys at 
Oundle School and are of creditable draughtsmanship; 
hut for teaching ])iirposcs wc prefer outline with a 
minimum of shading in order that significant features 
may receive .due emphasis. 

The Discovery oj ibe Circulation of the Blood. By Dr. 
Charles Singer. (Classics of Scientific Method.) 
Pp. x+8o. (Condon: 0 . Bell and Sons. Ltd.. 1922.) 
t^. (id. net. 

This is tlie first of a new scries entitled “ Classics of 
Si'ientific Mctliod,” and whets our appetite lor its 
successors. 'l‘hc series aims at providing in convenient 
form reproductions of the great masterpieces of S( ience^ 
together uith an aaount of the action and re-action of 
ideas whidi. through jirocess of time, leil up to the 
crucial experiments earned out and described by some 
great master. This account of Harvey’s discovery of 
the circulation of the hlood is excellent. The first 
chapter, in language freed so far as is possible of 
tcchniial terms, describes the structure and function 
of the circulatorv system as wenow know it - a modifica¬ 
tion of the paragraph on p. 8 dealing with t!ie relation 
of carbon dioxide and hiemoglohin seems desirable— 
and contains a clear diagram. The subse(juent chapters 
set forth in words and by illustrations the ideas lield by 
the ancients regaiding the vasiular sy.stem, and how 
the Renaissance of the fiftcenlli century and the work 
of such men <is Leonardo da Vinci, ServetiiSjand others, 
culminated in Harvey’s great discovery, of which a 
detailed and most interesting aci:ount is given. 

Laboratory Exercises in Inqrganic Chemistry. By Prof. 
J. ¥. Norris and Prof. K. L. Mark. (International 
Chemical Series.) Pp. x-1-548 (every secoml page 
blank). (London: McGraw-Hill Publishing Co., 
Ltd , 1922.) loj. net. 

The first question which must be considered in con¬ 
nexion with a liook of this kind is the class of students 
for whom it is intended. The preface indicates that 
it contains a liist year’s course for students wiio have 
had “ a good training m chemistry m the high school.” 
It is unsuitable for such students in I'ingland, as many 
of the experiments would already iiave been done at 
" school, and many of the remainder would he regarded 
as too dit'ficult for Intermediate students. Tlic “ In¬ 
ternational ” character of the l)ook is iluaefore ojien 
to question Altlunigh the book is not suitable as a 
students’ manual in 1‘jiglish colleges, it should be very 
useful in suggesting experiments to teadicrs, both for 
lectures and lor Iclxnatorv wuik. Many ot the direc¬ 
tion' are given 111 unnetessaiy detail for students of 
average intelligence : hmv to light .1 iLinscn liurner, 
for ex.imple, and tlicrc is a good deal of repetition. 
Tlie blank I'iige.s aiT included m the pagination. 

• 

A Text'lmk of Organic Chemisir}, by Dr. A. Bcrnth- 
sen. New edition, revised to date, by Prof. J. J 
Sudborongh. l^p. xvi -tqoS. (r.ondon and Glasgow : 
Blackie am! Son, Ltd., 1922) i2,s', (id. net. 
Bkrn'Thsln’s text-bot>k, in its Lnglish translation, ha.i 
proved ol great value to siudenl.s. It is tlK.rclore 
satisfactory to note that the new English edition has 
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been carefully revised and large sections dealing with 
important recent advances in the science added, as 
well as numerous small suppleincntary paragraphs in 
the old text. For a book of this character the^ minor 
errors noted arc surprisingly few, and arc obvious to 
tlie reader. One important omission may be noted: 
on p. 78 it i.s stated that methyl alcohol “ acts as an 
intoxicant like ethyl alcoliol,” without a word as to 
the very deleterious physiological action of methyl 
alcohol. The printing and get-up are excellent, but 
the binding is too weak for students’ use. The 
moderate price of the book, as well as the clear . 
and accurate character of its contents, will ensure its 
continued popularity among students. The very full 
references to physical properties make it also a handy 
book of reference in the laboratory. 

Plumbers’ Handbook. By Samuel Edward Dibble. 

Pp. 1x4-629, (New York and London: McGraw- ► 

Hill Book (M., Inc., 1922.) 20^. 

The author of this handbook bus had the co-operation 
of several well-known American professional men, and 
the result is a veiy valuable compendium relating to 
plumbing, sanitary arrangements, gas-fitting, heating, 
etc. The bonk is equally suitable for the practical 
man engaged in carrying out schemes, and the student 
who is learning his business. Of special interest to 
the British reader is Section 14, dealing with codes, or 
byelaws, as we should call them. These are extremely 
suggestive, and if carried out systemalicall> in the 
United States will excite the envy of many British 
workers wlio have still to endure primitive sanitary 
conveniences. There is so mucli of value in this section 
that it is impossible to ciuote any of the points in a 
short review. 

Science is not neglected in this volume, and there are 
sections dealing with metallurgy and chemistry. 
Tliere is also a section on elementary mathematics; 
wc think that the arithmetical rule for cul)e root (p. 
511) might have been omitted, especially as logaritlims 
are dealt with on pp. 508 and 509. The liook can 
he strongly recommended to all connected witli 
.sanitation 

Diplcra Damca: Genera and Species of Flies hitherto 

found in Denmark. By William Lnndijeck. Part VI. 

Pipunculidee and Phunda;. Pp. 447 1-137 text-figs. 

and index. (Copenhagen: G. E. (' Gad, London: 

Wheldori and Wesley, Ltd., 1922.) 

All students of the order Diptera will wehomc the 
continuance of this wholly admirable treatise. It is a 
model ol what a taunistic work should lie and, unlike 
so many volumes of .1 similar iiatuie, it also includes 
a useful summary of existing knowledge of the meta¬ 
morphoses and liahits of the insects with wliich it deals. 
The author lias also wisely added the dates of capture 
of tile various species: elementaiy faits ol this kind 
are so often omitted from faunistic \v<irks that the 
reader is usually left with no idea as to when a [wrlicular 
speiies is likely to he met with. Ol the two families 
dealt with in the volume belore us, the Pijiunciilid® 
include 25 Danish species out of about 75 paltcarctic 
representatives, and the Phoridie include 210 Danish 
species out ol a total of about 335 from tlic whole of 
Ivuropc. 'I'he work is well|^j|jSnted, clearly illustrated, 
and written in excellent En^sh. 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return^ or to correspond with 
the writers of., rejected manuscripts intended for 
this or any other pa>t of Na'IURE. No notice /y 
taken of anonymous communications.] 

Action of Cutting Tools. 

Prof. F. G. Cokf.r has been good enough to scud 
me a copy of his paper on tiie above subject, together 
with the discussion which followed its reading betore 
the Institution ol Mechanical Engmceis I will 
{with your permission) take this oppoitunity ol 
thanking him and of adding a few remarks to my 
letter to Nature of August zb of tins year 

I had not, when that letter was wiittcn. a copy of 
the Proc. R.S paper of 1881 at hand, and was not 
'certain as to how f;ir the expenment.d ptoccsses 



hio I —])Mpt.iiiim.Uii 'k< l( li to ‘ huu 11v’ i( lion of aviu»rii<>riu ter ri'nl foi 
tin. loiic on tool, I iikI 1' In uii; tin of tin twu 

parts 111 the diiviiin lull I In toi'c- n tiiii; on tin slnlinj; l>n i> 
2(T 'I ) Ihis I. h.iluK.il li\ tlie l•\l(ll•|n|l of thc tl’nin,’ Uiino 
the movenu'iit <il thi hii, in i •'iiiuiu lion with (he kiKiwii dninntM ot 
the woik, i;i\i-> (wlini loii.siid loi tin fiulion ol tlie [•nili'v.'U ) a 

me.null ol tin lone .n Imu on tlie tool 

preceding its piodiicliuii were descubed On re¬ 
reading, however, I sec that the exp(?rimental pail 
was oiuillcd, and 1 may here st.vte that the torce on 
the tool was mcasmed by a dynamometer of the tv]>e 
shown diagrammaticall) m Fig r, and that it was 
found that lor cuts ol similar set lion llio foice 
required w.is very ue.iily piojioitioual to the tioss- 
scction of thc stnj) removed This ot couise is 
equivalent to the statement that tiie same amount 
of woik will reiiio\e the same volume ot malcnal 
whether the sliavmgs aic 1lu< k oi thin, jnovitled 
that thev aie similai 

Tins 'dviianKniielcr, wliicli ict.oulcd tlu lortc 
automatu-.tlly on jiajicr moving with <i vdoiilv 
proportional to that ot the cut. woiked sati-.l.ictoriI\ 
when the culling qx-ed was suitabR dioscu, thoiigli 
1 should not use tht' same pattern weic I again to 
cmbaik on such invesligatioils 

The mateiials on whuh the experiments were 
made included, bi sides the onlin.iry metals, otlicrs 
easiei to fUs'l with m a i.vthc worked ity toot, and 
of these clay was lound tt» be tin; most iiseliil, tor, 
according to the state ot dryness to winch it was 
brought, its beh.ivioui under the. action of the tool 
could be made to resemble that of any sort of metal, 
hard or soft, an 1 .it the same, time cuts of easily 
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measurable thickness could be taken with compara¬ 
tively small forces. 

While referring to the subject of material, I may 
mention a matter which seemed to me rather sur¬ 
prising I wished to see whether it would be possible 
to face up a speculum casting m the lathe in order 
to save time m thc preliininarv grinding. Speculum 
metal, as is well known, is very brittle, but by taking 
a broad cut of extreme thinness with a dead-hard 
steel tool, continuous shavings weie jironuccd which 
looked like ribbons ot grey salni. It was only while 
the edge ol thc tool was jicriect that the cut was 
satistactory, and this condition i.trely lasted long 
enough to cover .1 speiuluiu two inches m diameter. 

With rog.ird to Prol. Coker’s iiajiei, the only 
objection I liavt' to make is lliat it has no reference 
to the action ol cutting tools Vlu' jiolansed-inter- 
fcrence bands .iro evidence ol (dastic strain 'I'hey 
might be m.iintametl mdetimtel)’ when the tool was 
st.xtionary if the .ipjilicd force was jiist msiilticient 
to piodiico lurtlitT rupture', and would dis-ippear 
when that loice was removed 

Thc el.istic detormation. tliougii mteiostmg, has 
iiotlung to do with the spcci.il .ulion ol tlie tool, 
the essential fumtioii ol which is to caiist' destructive 
strain thronghoiit a small legu'ii near Us edge while 
having no porm.inent eftect on the body of the work. 

Thc real interest m the m lion oi ,i nUling tool 
IS coniinod to the jil.uie AF» (hig 2) along which 
destructive shear laki's 
place .ind <1 very short 
length ot the nialeual / \ 

w'hich forms the sh.iying ' \ 

— together with that p.irt / y , \ij/y,r7 
ol the tool m coiUatt - Y'y'/^ 

with it • / ' ' Y/'y 

Thcmlernal struclnre ol j ' 
a shaving closely lescmbies y, -'/e'-'Y'' /■ ’''/'//'x 
that of slate, tile principal | ''//''///////'//\ 

jilane (»t cleavage being ' ' 

Jl.uallcl to AJ-f ot jMg Z, I 1,, . - Action of .» Hilling lool, 

.ind thc angle wlllcIl this Oi.nvmg the prineiiul and 
plane makes with tlu; dircc- '•'""‘‘•-'"y pKmes of .kMvage. 
lion of tile cut is modified 

by, .md m<iy be said to dept'iid on. the .ingle winch 
the face of tlu* tool makes with Ihe same direction 
aiul the mnliiai t<)e(hcicut ol Inctioii between thc 
tool and tlu' maten.il on which il oix'r.xtes 

The at turn ot the tool is always discontmuous and 
cjii.isi-jieuodu, the jicnod being determined by thc 
travel lecpnred to cxtt'iid the destructive shear from 
A to B 'tile jK'iiod, tht'ieloie, is proportional 
(.imong otiiei Hungs) to tlie dejUh of the cut 

Fiom this U may be scs'ii that, m addition to thc 
priuciji.il pl.iiies ol cleav.ige, setoiidaiy .uul slightly 
(lillcreiitly inclined tit'acages occur beloic the 
shearing across AH is coiujilete 'I his was well 
shown 111 the pohslietl .ind etched seetu'iis^ referred 
to 111 the 1881 paper, .lucl t <111 also be recognised in 
the aceomii.uiying phottjgiaphs (Figs, j and 4), 
though n<a (putc so clcaily 

Tlu uoim.il foice on the toel cUuiiig each jicriod 
lends to evp.ind (like iivc't heads) the base of the 
strut.i which pu'ss .ig.uiist it, .tiul this .utioii causes 
the shaving to cuil liic iiiction.il ioico (jiarallcl 
tu tlie f.ue ot the tool) tends, mi Hie otiicr hand, to 
di ig the b.iso of sli.ita tow.utls llic cutting edge, 
aiicl thus to keej) the ^luivmg sfr.ught 

The sh.ijieof the Cl•o^s-sectlmls ot a shaving is often 
lather jieculi.ug but is a detinitt' lunctum ot the shape 
ot the tool and ol llie properties ol the material from 

‘ ’the c.irliMt apj'lu.itinn of “ f i. hiiig ” l.>r tho puip^isc ol rendenng the 
Etruclurc <jf a meUil visible vi.ii, 1 suppose, the “croivimig" ot twisted 
guii-b.im'ls, etc. 
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^Uii, li II ml II Ilf (li'lincrt shortly as the 
ihr |)l.iiK' ot the section of (he line 
h.Jwiw,: ih< .ire.i «l (losfiiu'tieo shc.ir This line 
inll he III .uli.iiue ol Ihe lace ol tile tool by a distance 



tion is, however, unsatisfactory for a mimU 

afS;*' 

To maintain the current from the earth into the 
atmosphere, it would be nccess<iry for 2000 neratjv • 
electrons to be sliot into each s(jn<-irc ccntniictic Jt 
the e.iit/is surface every second, fiut beta rays 
ionise (he air through wliidi they pass, and according 
to recent tlicoretical work it appears tli.it beta rays, 
no matter wluit their velocity may be, piodiice more 
than |o pairs of tons along each ccntmielre of their 
in an at atmospheric pressure Tims in each 
eubie ccntimetie ol air near tlie earth's surface 
So,000 pairs ol ions would he produced per second. 
Jhit we know fnnn actual nieasnreinenls estciuhng 
Iroin the fspialni to the pol.ir regions that only 4 
or 5 are so pioduced and .ill tliosc can l>e accounted 
lor I))’ known radialions 

Sir OliM'i suggests Ih.it “ the l)ela paiticles would 
be inagiK'lically inveigled towards the ptiles, where 
they might (h scciul with down currents ” This 
suggestion has been made jireviously, and it is easy 
to sliow that It oilers no way out of the ditlicnU)' 
.iltliougli the demonstration is too long to be given 
heic (i t' Simpson 

Ol tobcT 17 


iH, . Ml. 4 

l-i(. 3 Sli.iviiij' Innii 1. 'if jui.iifm \t Hi' 1 < iiijm t iliin at wliidi 
iht .III t'Kik I'liif-, lilt [i.ifiitiii liiliu.. mill li 111. i saniiili' "1 i.i-'i 
iron 

I'lr. .| LrniKiliKliii il vccUdii of a "iiliiiLir '•h.ivinn Dh piialliii sliaviiii; 
w,is cmb.'M.a III soiji, SMti'm.'.l m i im< mi.na,-, .mil iiiiimitC'l m 
L.lslol llll 

lirojiorlional to llie thickness ol Dir cut .it the point 
imclrr coiisideralioii (see I'lg 5) 

'I'he sliavmg is always slifiitcr than Ihc length ot 
till' cut from winch it was taken, and if a .md an* 
respcclivc'lv the .ingles winch the jinncipal ]>l,ine ol 
cleavage .intl llie l.icc ol the tool m.ike with tlie 
noimal to the siitla* e ot 
llie I 111, it is cMsy to see 
ill,it the latio of Die 
lellgllisiscosa/sin (a i li) 
Liihncation h.ts .in 
exlraordin.iry ctlect m 
Ihc < iiUiiig of cert.iin 
m.itcnals With brass 
and gnn-inetals no luhn- 
c.ition is rcijuucd, lint 
tin steel, and .ilso for 
such metals .is soil 
cojiiK'r anil pure alnmm- 
inin, cle.in ciitling is 
impossible without it Cdass culling with sleel tools 
also icfiuiies a lubiicant, lor whicli piirjiose turpen¬ 
tine or petrok'iim .ne geinnally i lioscn 

I icmemhei, m a correspondence with Sir O (i 
Stokes on this subject, mentioning Ih.il even the 
prcsciu'e of tiirjx ntine \aponr had .i noticeable effect 
I'here can, 1 think, be little doubt that iilms of 
lubricant (ot moleciiLii thifkiicss it m.iy be) pass not 
only over the <icti\e pait of the tool, Init .ilso penc- 
tiate along the jd-mes ot clc.ixagc in the sh.ivmg 
itself A Maikhk 

0 lulling ( losfent, I'bxetcr 

One Possible Cause for Atmospheric KlectrJc 
Phenomena]: A Reply. 

Jf Sir Oliver Lodge wnll turn up liis copy ol Xatcki; 
for J.inuary 21, 1004 (V'ol Oj, p 270), lie will find 
that 1 made theio the identical suggestion foi the 
origin of the eailh’s negative charge which lie m.ikes 
in Xa'iure of October 14, p. 512. The expl.ina- 
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The Green Ray at Sunset and Sunrise. 

In Nviuke of Octobei 14, p 314, Prof Alfred 
Porter mamlains that there are. two distinct pheno¬ 
mena wliicli go under the name of the green Hash, and 
tliat the oiu: most usually seen is an alter imago m an 
(‘je Jaligned by the red iiglit of the sun I have 
seen the gicen ray many limes m this countiy and in 
Die lioincs, .md the pheiunnenon as I Iiave sim'ii it is 
always exaidly the s.iine , 1 am <inile lonvinccd in 
my own mind tliat i( is not due to eye f.iligiie, for (ho 
appc.iram e at sunrise is jircf iscly Die s.rmc .is Dial at 
sunset , I h.ive seen it a number of times .iL suniise, 
.md the lust tunc 1 ev(‘r saw it w.is at sunrise wlien f 
was not looking out lor it I have, inoreovi'r, examined 
Dio setting sun with bincx iilars and with <i te]esc'c>|)e , 
wlien the sun lias very nearly sig, lint befoii' the 
ajipe.iranci' of the giecn ray piopei, Die tijjpcr edge 
has a veiy irn'gnlar shajie owing to icfraction ctlocts, 
sometimes resembling Haines , the toj)s of these 
“ H.mics " gr.ulu.illy liecmne tinglit gieim and the 
colour sjireads downwaids till tlu; wliolc ot the 
minute loniamnig [i.iit of tlu* disi becomes grc'on 
I'o any one who lias e.x.unincxl the green lay with a 
telescope .it sunset, and has seen it with the? iiakcsl 
eye at simiise, it seems inconceivable' that it < an be 
due to eye fatigue. (' J P Cavi-. 

Stoner Uill, Petersheld, 

October 21. 


As the green segment continues to be dc-bated, 
permit me to put a tew f.icls on iccoul I liave often 
in leg) pt w.'itclied Die sunnse light descending the 
western hills, and when the edge of the sh.iclow 
ic.ichccl me. turned to view the sun The hist 
appc'.imnce of ilic sun is a blue sc'gmc'til, changing to 
giec'ii, .md then to wliite 'this is exactly the 
converse of the colours of the simsel segment, as 
the using light cannot be due to .m aftei-im.cgc, no 
more is tlie setting light Moicover 1 h.ivc' never 
seen the green light shift about, as an aftei-image 
does, by movement ol the eye . it is .ilways cx'.ictly 
on Die segment 

Further, I otten have protracted the sunset blue 
by walking up a slope, and so keeping it m view, on 
and off, as long as 1 go upward. The Ic.ist distance 
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of horizon tlnit is ctfccUvc is about two mik's at 
wliicli the change of colour is just visible The '' second 
Iihciiomcnon " of Prof. Porter is the only one which 
1 have seen with open eyes 

W. M, I'l imii:rs Pri Rii. 


A Broadcast “Rainbow.” 

On I’ljtlay, ScptcmlxT lo. I w.m ..in,,). 
splu'iK pliciiunuMinii sulluiently uniiMi,,!. 1 1,(‘1 k-\c 
to mcnl a record Sl.indinj- on O^inurc h,,u,i iumi’ 
Bridj^eud in tins cniinly (td.un<)i-”,m) al .* y, i ’m and 
lookinj^ iioilliw.uds .liioss (lie bn,ad \a!e U.w.imN 
the Macsteif lulls, Iheic appealed lo me liu'.idcasl 
lainhow ('oiomiiij^, stride, liinj; east and wt'sl loi se\ei,il 
miles aloiiK' tli*‘ \ale Die day was t \. eiilioii.dK 
hue. uitli biilliaiil Msibility and no tiace of mist 
The ilouds were small ami Mattered, with a distant 
hank of tumnins besoiul the hills. \\hil<- l(ie (okaiis 
Wf'ie clear and iinmist.ikable. covminy, hum i.sl m 
the west Ic) l>iiie in the east, an auttk'd ahoiif (dtv 
(lepjiees ’1 he heiKhl ol m\ iiomt ol \ieu was .ihiml 
_yH) It ;d)i»M‘ till- sea, and the whole api>an1ion limiy, 
ilia- a \ei! ol pme, nnimdeiiai t oiom, al .ilnml ihe 
Ie\el ot my eyi'->, co\etmt; the- distant hills Iml without 
be leemntt then sm.ilksi p,»rln.idai U ( Me l,i \n 
'I In- liolanii al i )epai Intent, 
rm\'ersil\’ College, 

Caidill, S(']»teinl)er 


Colour Observations of the Moon. 

I u'lsii i() plai 1. on K.oid .1 levs ohscn.ilioiis I 
Iia\t m.idi' ol lh<- lun.u imlace sih n tliiuii;.;h (olimi 
Idleis, whieii pond to the pit's, me ol .ulomi'd h^^ld 
ol moils sliadts lell.ihd hum dllkleill |>aits o| 
Ihr moon 

'I he hyld \.thit.s .it v.inoiis ponds ol tin mo<in\ 
siirl.ne wue Itxed hy iinaiisol a iilmtoimlei shack'd 
1 >\’ kolom-St h ells. TO, u spomliiiy' In smn 1 ,.i si icens 
lixetl lo the e\ e-piei e ol tin' It'lest oju' 

(twiii^' lo tin two ildit u id somi t s o| lii^ld , t let I in 
held HI om case ami Un. hiii.n i.i\s in llie ollni, 
aiul also owme to atmosj.lnin,' t hanei.s, ihe two 
sets o| lilhrs h.nl to \’ai\ c onsni. rai>i\ m cniom, in I 
oitk'i to prothite tin uleidnal ttilonr mipit.ssmn on i 
tliet'M' [ 

I'OI the ti')es.o|)|i e\.'pn'ie I lia'il tin h<llo\\ine 
t.oloui siunii'i thnmehoid these ohsei \ alioils | 

1 id',! nt ap|>i<i'v i>sn ; “ 11 iitl. - .111 1.1 ” w.i\i lI■l.^lh j 

(.itivoi I.me pi.I, Ik allv ,i|[ hm j 

11 tl 1 a\ - K.nl ,1 111 I |i‘ \ I li< lu) 

i t.ii'iii „ 'jl;^w,ut Itimlli (ah.nibnih; all hut 

Rii'fii and bkn ia\-.) 

1 \nil('t ,, 41.!" wave li n^di ("nK .thsoi huni 

\ I lliiw ia\ ■-) 

I'oi tin,' pholomeki I used \ar\in^ ....louts (aitoid- 
iny lo atmosplniu eoinldions), averajiinif; 

in i)l .ippiM\ (u 4 ti w.ue It iiyfii 

■i" I'l.:.; 

'I'he area exanimed was tiie \it:nidy ot (iaxius 
I deteiimuetl the lij;ht value ol the hiij,:hl(sl ^poi m 
Ihc' neij^hhoiiihood (\) Ihroiij^li tin' tliiec' stieens, 
anti in the s.inic \v,i\ a numliet ot t.lliei s[).)ts , Ik 
the (Mstein iiisuie wall ol flavins . ( .ind |), ihe 
floor tif the iiatei ]>lam , h., tlie rumI v.ille\ to (he 
west ol t laviiis , J", the stHilliein slo])es ol M.if^iiuis 

The lesiilt ul the two ohserv.dions. \'o I on 
August ^r, Mo tl on ttetober i, i<j>2, was as tollows, 
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reducing the ligures to percentages, the brightest 
sjxit (A) being taken as 100 per cent in each vase . 
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lu exatmmny tlu' alnoi' t,-.i ,( will In ni.luetl th.d 
ihtre is a cliMupain.v ityaidmg ih.' pond 1'., whuli 
m.iv be dill' to tlu' <la//hin; bnlliaiiiv ol this aii'a 
liinnig lilt' (list ob-'nv.dnni \ll the K'manuiig 
ligiires, Inivvevei, agiee lemaikablv w.'ll, t oiisitkilii.i; 
the exlieme siinpln il\ ol Iht iiistiimn ids I empli.ved 
Ihe I\|ierimeids liinl h. show that (i) the tiooi 
ol ( lavitis (also ol l.oi.oinnoulaiMis, whnii I obseivet) 
on (iitober 1 ) is ol ,, mauve toloiii tliesi' .ot'.is 
mav lit' liasaltn ..ml not mdilw soi.n llawamin 
tialei plains ol solni lav.is (j) I In lina I'liolo- 
giaplma to the west ol ( laviiis has most piobal'K 
a inollltd smiate ol liiown on a blue' l.at 1.- 

"louinl 'MU h as boppt 1 siilpli.ilt ( ;) I In stiidlieiii 

slopes ot Maeiiius aie ml. iis. e.ieen, piobabiv slie.dvctl 
With .mas of flu- saiin subs1ain< ami 1 otoi.i of fin 
t Mil. 1 \ alk \ s u t Ol ik'd 

It wo.dil be ol gieaf mlM'^l losui\t\ an.iiatelv 
m fills manm I .listinl-. an li a-. Ihe tialei I nine 
1 atei tesf-, wouM fheii il.ailv show d aliv vllaii^t 
1 . 0 I 1 I 1 I i>e U'loltled III tin SI ilelialtd .mas. at le.lsl 
so la 1 .IS I oImm I mil 1 - I oil., Mil .1 \ h W ak 1 ll 

icn) Samlloid ito.nl, * 

Mosek'v, 1 '-11 mmyliam 


The Local fland()ook of ♦he British Association. 

In \ V11 nr Ilf ()t foliei -1, p s yi, a lev n-wi. i shift's 
(hat "(he nka! Ii.iinibook in < oiiin Mon wdh Ihe 
aniiu.il \ isds of die rail isli \ssoi i.if mn lias vet fo be 
wnUen" \ 1 ommdlee ol fin \ssoiia1ioii im.yld 
well be ap[ioiide'I to tliavv up .t s. In tin ^le.lllvv hll<‘, 
I V ( idul'' (o oltei the follow mil; suyg<'stloll s 

( I lie book should abo\e ail Im port.\ble. ,\ili 1 foi 
this puipose d slioukl bt tluideii udo separ.de 
ji.uuphk'l'-, 1 a. h fin kill mnli i .1 sepaiate tape in a 
clodi -I o\ eutl Imnlmg, loiumon to fin- sines Oiu* 
loiiM Ihen sell,, t ones p.implilel .mil leavt' the lesl 
in one's liofel 

J h'veiv hamlbook slmiild have ,1 (omplefe indev 
ioi f.it ildafing i.ipnl t onsull.ilion 

4 'I hell' siiouiil be .1 map ol ihe tlisfint on tin* 
li.ilf-im h or i|mirrei -im ll SI ,i|e 

I I iieie slioiiM be <i "loloipc a! map 

5 Ihe (.ompilers slmiihl take .1 Immiii bom 
Haetleker and giv e |>i.u In a I d< tails poimlalmn. i.iii- 
w av'sl.n lolls, hotels, t ab-f.11 es, post ollu.e, slmithst 
ol the i.hn f featmes museums, ait dimes, 
hi,I ai les, t, him lies of ,m lidi't lui ,d ndeit'sl, ,iinl other 
guiik‘-!,ook tnloimatii.in in two 01 due. |).iges, wdh 
siii'et in whn ii sdu.detl, Inm of oj)emng, eU , wdh 
<in asfeiisk iinlnalmg the mo-,! iiolt'woidiv 

(, 1 iiless (he hamlbook t.ui be sc'iil iiv pos\ 111 
.idvaiue to membi.'is (the\ miRld p.iv the poslagt*) it 
is ot Id de use wrdin” |oiii;-w link'll ai lu It'S, as V isdois — 
altt'iidiug set tmiis m die itioi mn.y, s< leidihc e\fiirsions 
HI the aflc'tnoou, ami .nkiresse- m the evening - liavo 
no tniie to re.id tliem lb unvud ll'.msON 

'lliornlon, ilall.img.de Kmul, bhellK'ld, 

(.)etobci .io, 

'I' 2 
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The Early History of the Land Flora.’ 

By Dr. 1 ). H. Scott, F.R.S. 


I, 

N thm’ artii’lfs llu; “ Kariy History” of the land 
flora Is understood to rover the Devonian and 
Lower Carhonifenms periods. Hefore the beginning 
ot the lleNpnian tiie leeords of land plants are too 
sianly and donhlful to demand nun h tonsnleralion , 
on the othei hand, tlie dura of llte Ujj|)ei t'arbonilerons 
IS so ri(h and s<' will known lhal to iinludc it would 
nndnlv extend the limits of tins brief siirv'cv 

Conterning the (luestion ol the beginnings of a land 
llora. the ]>osUion has wholly (hanged ot late, owing 
( hielly to the Rlnnie disi oveiies A lew \ears .tgo we 
had no ele.ir knowh'dge ot an\' e.ul_\ Desonian plants, 
and such inipei led data as w e posess^ed weir i oiniminly 
Ignored or disiiediltd Nothing dilinite was known 
ol any ualh simple IosmI land plants; it (oiild even 
he .tsserte<l that the Devonian |)j.ints. though ditterent 
in manv wavs from tliose ol the present da\. weie 
about on ibe same general levd ol oiganisation 

Now we luvo h.irnl. Irom the RliMue investigations, 
tlial, III llie earlier l)i'voiii.in llora. pi.mis existed ot 
<|uite surpiising snnpln Mv. with ;i nure th;dlus. leafless 
and rootless, like llial ol some very oidin.uv seiiweed, 
but vet vasiukir m stimluri*. .md obviously iokipted 
to sub-aeiial (omhtions 

'i'lie eiiide sim]di(ity of some ol the Khvnie |)lants 
even suggested the {|iiest]on whether we might not at 
last be on llie traik ol the ortiinal transmigrants from 
the sea, ol these ’I’liaki sioplivta whose (om|uest ot 
the kind has been so vividly pidiiied by Dr ('hunli^ 
No doubt, the Devom.in |)enod was .dlogetli<-t loo late 
for the liaiMnigialKHi lie deseiibes, but still som<‘ ol 
tlir plants then living might have let.lined lians- 
migranl i hai;u teis 

The Klnme tossils aie now iairlv well known to the 
bolanKal n.ahi. .md it is peihajis liss neeess.iiy to 
iiisid on Ibeir impoitame llian to ''Uggest a warning 
that we mav iiossiiily expei t too mm h from them. 

The llora is extrenuiv limited .md lor.d , our know¬ 
ledge ol the plant^, owing to tin imsuipassed skill and 
jiiflginenl with wliuh thev ii.ive been wsirked out by 
Dr Kidslon and I’rof I..'mg.'Ms e\( ejitiomillv jaafed. 
but there are veiy lew ol them ;md thev ate .ill Irom 
one old jte.it-bed 

We mav shortly reiajdtulate ihe Ie;i(hng iavls The 
Rlnnie sjiei les ol v.im ular plants aie lour in number 
Hhyuia au^ham. R nidjor, IfonK’a I.i^nien, 

anti A^lcrowlon Miukici Rhvni.i and f!orne;i con¬ 
stitute till' I umlv Klivni.ue.e, remark.dile for Us 
extreme simplaily ot .struelnre ; Astero.xvlon is a 
much higher plant, and is plan.-d in a dislim t laniily 

Both the Klivnias are rootless and iealless plants, 
with a hrani bed underground rlii/.oiiie, and a veitical 
.lerial stem, also bram hid . the whole plant was oglit 
indues OT mon in height On the rhi/onie there are 
absorbent haii>, while the aerial stem possesses a lew 
perlei’tly rvpi«al stom.ata Otherwise there is little 

' Ha.c'l '>11 I .(>tir«‘ .if lirtuK'i giMii list spruit: l’iiivir.it> li'IliKi- 

(I ai\< I i(\ (if 1 'ii»(l‘in) 

' A II Ihunli, “ lli< lh.il.i's|i»fili\t.i till S'lli.Kiui I'rni.iniKr.t- 
lion,'' tliUoril Hutaiiii'al M. mnirs, 111 , 1919 
' Kid-loi) uid Lang, " On Old Kfd Sindsionr I’l.iiitv, showing Sinn lure, 
from tin Uhviiie ClurtUd. VbirdcoishitL'," 'It.msaOioiis r,t the Koy.il 
S.M of I'-iliiilnirgh, Part I , vol 51,1917, I’artslJ .\iidlll,vul 54, 1920; 
lUusIV andV.voI 52.1921 
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differentiation between the subterranean and sub¬ 
aerial parts. The whole may he called, without hesita¬ 
tion, a thallus. Both stem and rhizome are traversed 
by an extremely simple vascular strand 

Rhynia major is tonsiderably the larger plant of the 
(wo, but A'. Gicyiifie-Vanf'Jiam is somewdiat the more 
tliffereiUiated, for its aerial stem is studdcfl with 
hemispherical outgrowths, from which, in some cases, 
additional brandies arose, and often became detached, 
serving no doiilit as a means of propagation. Both 
outgrowths iind advenlUious liranches are absent from 
R. major, where tlie stem is merely forked. 

It was at one tune supposed that the outgrowths of 
R Ciuynnc-Vaii^hiuu might represent very rudimentary 
leaves, but later observations liave shown tlmt they 
were developcfl kite m hie, usually in connexion with 
the stomata, and thus tormed no part of the original 
e(|uipmciit ol the plant. They may even have been 
traum.it 1C in origin 

'I'hc re[)ioducti\e organs arc sporc-sacs (sporangia) 
borne on the ends oi Inaiidies. In R. major the 
sporangia are l.irge— nearly Imll an inch long; they 
liavc a l.iiily eompluated wall, and .\re filled with wcll- 
picservcd spoies.olteii still grouped in fours,and inallre- 
spei ts like those of the Higher Cryptog.ims now living 

The second genus, llornca, has .x tulierous rhizome 
lomparulile to (he protocorm often toimd m young 
( luh-inosses, but the stem is like that of Rhynia major, 
on a sm.ilier scale, and just us siin[»l(;. 'I'he ''porangia 
aic the most remarkable feature, they .ire terminal 
on the branches, as in Rhvnia. Init in Uornea each 
spore-sai, has a (enlial column ot sterile tissue (the 
(olnmella), ov'er-aidied by the sporc-bearing layer, 
exai llv as in the tapsiile of the Bog-Moss, Sphagnum, 
at tlie piescnt d.iy This mo^s-hke feature is very 
•'imgotive and has given use to a good deal of sjiecula- 
tion .\iiolher peculianty ot (he spore-sac is that its 
walls are si.inelv dilTereiiliated from the ordinary 
tissues oi the lii.uuh. and lh.it where the luamh lorks 
(lie si)orangiuni foiks too Here, then, it is evident 
th.it (he sjiorangiiim is not an organ mi gencn<;, as 
modern botanists liave geneiallv taught, but just the 
end ol a branch, set apait lor sporc-prodiution. 

The .Sphagnum-like structure of (he sporc-sae m 
Ilornea is not without aruilog), tor just before the 
Khvnie discoveries, Halle had flescnbcd, from the 
IvOvvei ])evoni.in of Norway, a lossil which he named 
Sporogoniles This is remarkalily like the stalked 
cajisule of a Moss m external uppearame, and inter- 
luliy (tiiough miperk'ctly preseived) it jiroved to h.ivc 
a (olumell.i of tlie same iorm .is that suh.scijuently 
observed m Ilornea. Tims the Rliyuiaice aic not 
oniv the simplest vascular plants known ; they like¬ 
wise .suggest analogies with the Bryophytcs. They 
have in iact been pla( ed by different botanists in three 
different suli-kingdoms . in the RU'ridophjles, the 
Thailophylcs, and the Bryophvtes, on grounds whieh 
will be evident from the tai Is already given. Possibly 
they may represent a basal grouj), related at once to 
the Vascular Tryptog.ams and the Moss pb)lum, while 
at the same time retaining some of the old characters 
of an Algal stock. But we cannot regard so interesting 
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a conclusion as established until we are satisfied tliat 
the surprisingly simple organisation of the Rhyniaccre 
was really primitive. 

We can scarcely feel sure that a cei tain amount of 
reduction may not have already i)een untlcrgone, c\en 
by this early race of land-plants. The presenu* ol 
stomata of the familiar type prows that the plants 
must long have lieen adapted to a suh-aerial hie , at 
the same time the small mimiier of thcie organs 
suggests xerophytir modification, whith h (|uUc (on- 
si.stent with a peat-halntat. In tact the hubil.it warns 
us that the Rhynic plants may not h.ivc iieen (juile 
typical representatives of the flora of their time. A 
comparison with the Saltwort (Salicorni.i) of our mud¬ 
flats lias even lieen suggested ' Such a plant, how¬ 
ever, bears obvious marks of reduction whuh are 
wanting in tbo RhynuueLe 

We can do no more than leave liic (piestion open. 
I’rob.ahly we arc justified in accepting Riivnia and 
Hornea as members of a relatively primitive race, even 
though their excessive simpiKity may have been in 
some part due to the pei.uliar lunditions under wlmli 
they h.id to live. 

The jiresenee of ;\sten)\)lon in the s.mie beds might 
{lerhaps be taken as an argument ag.iinsl the theory of 
reduction, lor Asleri)\\lon was. (ompaiatively sjieak- 
ing, a liigiily organiscsl plant. It is true it had no 
roots, but the braiiclied aerial stem w.i'. well clothed 
witli leaves, .and luul very miuh the habit of a Club- 
Moss (Lycopodium). 'I’he anatom)’ of tlie siem was 
also quite complex comp.ired witli that of t!u Rliyni- 
aceie, liiongb the rlu/ome was as simple as theirs, and, 
oddly enough, liore no liairs Aslenjxvlon w.is a 
largi'r plant than the otheis, .ind h.id nothing speu.illy 
primitive in its extcan.il aspeit. The le.tves were 
peculiar, however, in having a very imperled v.iscular 
sujiply. for llie strand whi* li r.m out born tlie (cntral 
stele towaids e.ich le.if slopped short in the leal-b.iso 
and never entered the blide Tins is one ot three 
points which suggest a lertain clcgiee of possihly 
primitive simplnaty, the oilier two being the absence 
of difieii'nli.aK'il roots .md the strut lure i>t the water- 
condiu ting elements (tra< lieitles). Though the wood 
IS well developetl and lalliei tomplex m jorm, liaving 
a .stellate transverse section, all the tr.uheides are of 
one kind, naiiiely, spiial 

Unforlimalcly, our knowh'dge ol Astcroxylou is not 
cjuite so satisfa< lory as m l!ie previous t.ises, for tlie 
fructifitalion has never been found m coimexuni with 
the plant. Theie are peculiar n.iked Inaiii'hes tlonely 
associated with a lew ot the .sjica imen^, and with these 
branches, again, sporangia are hnind in associ.Uion. 
The sporangia are (|uiie diffeieiiL from those ol the 
Rhyniaee;e, but retail the Irut'tiiic.ition ot some ot the 
Carboniterous ferns If we assume that liie naked 
branthes and the spoi.uigi.i btdongetl totbe A'.tero\)lon 
we get a verv remarkalde <oml>inalion ol (h.iraders 
as pointc’cl out I'v Kulston and Lang. While the 
anatom) and morphology ot the vegetative oigans arc 
suggestive of Psilotacex (a small tropie.il and sub¬ 
tropical family, of unterlam affinities) and L)< opods. 
the supiiosed iertile brandies and sjiorangi.i would link 
the plant to tlie ferns. W’e cannot, however, l.iy 
much stress on this surprising svntliesis ot diverse 
characters until the connexion ot the parts has been 
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established. At present there is no evidence lieyond 
intimate association. 

Kidston and Lang arc indincil to identify Aster- 
oxylon with Tluirsopliyton. a Middle Devonian plant, 
of ('lub-Moss-hke habit, liithcrlo onlv known frcnn 
impression''. The ttudifKalKni .is'igned by certain 
writers to species ol 'riuiisojih)ton i^, however, ol a 
Lyeopodiaceous rhar.utcr. and tot.ilK diyeient from 
th.U .ittributed to .Asteroxv lim. 

Asleroxylon is ineluded. together with the Rhyni- 
are;e, in the dass Ifsilopliv^.de^. ol wliidi Sir William 
Dawson’s genus I’silophv ton. es^abh^hed m llie 'litties 
of the last century, is the tvpc Theic is now no dtuibt 
that Dawson's aicounl ol I'silopluton. so long dis- 
(redited, was sulistantially ctnied The pl.mt h.id a 
branched rluzome and a torked upiiglit stem, more oi 
less s[nny The fructilii ation con^l''t<‘d ol long Urnim.d 
spure-s.ics, much like those ot Rhvnia The morpho- 
logaal n.itiire of the spines h deputed ; they m.iy lie 
interpieted as rudmientar) le.ives or .is mere out¬ 
growths. like those ot Rliyuiii (iu'vinu’'l'aiii^linni. 
geiier.d allinit)' hetweeii D.iwson's [iliiiL and the 
Khvnie fossils is evident, but llic e\.n t rel.ilions remain 
doubtlul. The lute Dr Aibei ng.uded Psiloplivtoii .is 
identual witli Rluni.i, Kidston and L.ing, on the 
oilier hand, have decided to jil.u e it in the s.une t.iinil) 
With AsterowIon \iither view is cst.iblisiud 

It ni.iv be mentioned that a pos^lllle iKilopliyton ii.is 
ret'entlv In en rei oided bv I’rol 11.die liom tlu'Silurian 
(Lower Jaidlow) of (lolbl.nid. .in inletesling disiovcT)’, 
it confirmed , 

M.inv' j'lanls besides the lour spei les ol V.isiulaixs 
were lound at Rliviiic The most mteiesling isaspeii- 
men ol Nematophvius (or Ndu.ilophvton), a genus 
lulherlo gcnerall) regatded .is belonging to the .\lgie , 
It has a (onijilex strui'ture oi*iiit(i vvov en filaments. <uid 

.some ol the species, Iroiii other lof.iiilies. alt.lined a 
gig.inlie size It is \er\ lemark.ible th.U .i ])l.inl with 
the structure' of a lughlv meanised seaweed should oi i ur 
m a pLirelv lern'stn.il llor.i like that ol the Khv me < hert- 
bed It ma\ siiegest that the AIg.e ol the jiciiod were 
doing a little ti.uismigt.Uion on their <iwn aciount 

A number of geneia ol the earl) Devonian llor.v 
have been rciordeil as iinpiessioiis, sliovving little or 
nothing o! the internal slnulure. Sp.ve lorbuls our 
des< ribing them here Some .ne miK h like IKilupiivton, 
others rcsenihle Club-mosses, while nlhcrs ag.im h.ive a 
curioiisl) Alg.i-likc liahit \n cMillenl summary oi 
our knowledge ol tlie Devoid.in pl.ints g»iieiall) will be 
found in Dr. Arber’s little volume'* 

The e.uhcr (I.owct and Middle) Devom.in flora was 
tor the most p.irt (.h.itai terisul i)\ eonij)arativel) 
simph* tvpes ot l.md pl.ints , in -'lane <’ases, .is we have 
seen llieir simpluity was extieine. I'-ven then, how¬ 
ever, there is evidence that ver) mm b higher lorms 
existed 'I'hus the fossil known .is Patwuf^ilys Milieu, 
from the Middle Old Red Sandstone of Croni.iitv, was 
clest iibed bv Us dis* oveier, Hugh Miller, as .i ‘M'onifer- 
ous tiee.” and reallv has the structure of a well- 
org.mtsed Gvmnosperm. Millet himsell fully realised 
the importam e ot his discovery, vvliidi b.is scarcely 
receiv cd the attention Ironi hot.mists which it deserves.’'* 
{To be conliniicd.) 

* E A N Ailnr, “ IXcoiii.tii l .1 Sliuly of the Ont?m of Coriiio- 
phyt.i," C-inibnanc Umv<.T-.ity I'O'., 1921 

* Hugh Milkr, l-ootprmis of lliv C«Mii>r,” etliuon of 1861, p 491. 
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Solar Radiation and its Changes.' 


W Ifi-.V otU' reflects upon llic wide knowledge 
^.iiiud In astlonoIn(■r^ (on'ernin;; siillar 
and nrlnii.ir radi.idon .md \;nudn!it\, it at ^ll^^ sei.ni', 
''UrpiMip;: tii.it \an.itnin in the \isiltlc ladi.itmn 
(iiiiltul hy the Mill ii.i-. Ih'cii diMincrul onh re»<-titl\ 
and with iii^n h dillii nil v. Xni until tin sei nnd dci <ide 
<i| Ll1i^ (ciituin (nuld tlu- i<u ( he Ke.ndt.d .is esl.il)- 
lislicd. as a (onsu|iiin( <■ nf siniuU.inenus di'lLrinin.i' 
tiuns nf llie sni.ii (oiistant “ in.ide li\ the staft nf 
the .\siropli\sii ,d Oliseivatnr) nl the Sniilhsniu.ui 
Instituttnii. at two siatmns sn wahK siji.iraled as 
Ikissnur in Al;:eii.i .uid Mnunl Wilson in C.ihlorma 
I he solar Minstanl is.nl i nurse, the eslini.iUd \ .ilue nl 
the intensity of (ofal sol.ir i.uli.ition. in laloiies jicr 
s(|u.ire <eiilini»ln' pel ininuli . .if .1 point )Us( oLi(snle 
the e.nths .ilmn^iihut. ic helore sufteriny .ihsorp- 
tion in li.insinissioii to tlie e.u th's surf.u e 

T)ie ni.iin diKu nll\ arises ijom tlie nel(s^llv ol 
ni.ikin*; pt.iifnalh ahsohiti iletcrnnn.itions ol the 
sol.II ^on^lant. hei.iuse tiie sun's proxiinite to iis 
renders it snlli(hntK iinif|ue .ind solit.uv in the d.i\- 
li;;hl sk_\ to pie\ent ih.il (ont[).mson with in.in\ and 
siinil.ii nei^ihlmuis wlinh h the lound.ilion n! our 
knowledge ol stellar \an.d>ihl_\ No le.d jiin^ress 
lou.inls siuh knouledye reeaulin,:: the sun could he 
in.ide until it hec.iine possible to deleiniiite and allow 
for the radi.ifion .disoiheil in tiie I'.iilh's .itmospheic 
I'.iilupii this, e\en lonu sines ol sinuiit.uiemis nhsei\.i- 
lions nl the I h.ini^es in the ■^il.n radi.iliou. as ru e)\i‘d 
at liifterenl points on I). - larth's surt.iii* ,iie n| little 
use. he( .uise .in\ le.Uures \ oiniimn to two stations nui\ 
.irise li'oni some loiiiinoii tirreslual i.iiise A stnkiui; 
e\ani))lc ol this was n^ioided In the Smithsonian 
oliseiniis duiin^ the lill\ d.i\s on whah nhserv.itions 
weie ni.ide both .It I'.issoui .ind.it Mount Wilson On 
June ti, IU12. .1 yn.it \oliani( iiuption oninred .it 
Mount Kalin.11 in Al.iska ; on |une in the sk\ hei.ime 
sliylitly tiiihid in IkisMmr. .ind .1 d<i\' or two lalei also 
at Mount Wilson '1 he niilkiness r.ipidl) imie.ised 
till in ]ul\ .md Aiiyust .1 ihiik h,i/e oM'rspie.id the 
wliole sk\ .md i lit ofl inure th.m 10 ])er lent o! the 
sun's dim t 1.idi.itam .it noondav , \I't alt* r .ippK my 
firopeth delernniud 1011 ei Imiis. nonnai and .u < oidanl 
Willies ol the sol.ir loiisiant were ohl.lined .it Ikissoiir 
and .Mount Wilson diiiinulhe ahmepeiiod 
'File vari.ihihl) disinieied in the sun's radi.itinn is of 
two kinds , nieyiilar \ari.itinns oeiur o\(i [leriods ol 
a few da\s or weeks, .unoiintiny to .1 small jx'ninl.iye 
ol the whole inteiisilv, while small i.iriatinns of lonyer 
period are luund. showiny some loiiel.idon with the 
jieriodiiit) nl siiiispoi ailmlv (nnsideiiny how 
marked .ire the ili.myes in snl.ir-spntledm ss. and in the 
aeiomp.mxmy m.iyneln and anroi.il phenomena upon 
the eaith, it is rimarkahh' how small .ire the \ari.itions 
in the m.im solar r.idiatinn M.un attempts lui\e 
heiin made to lonnut tiu- sunspot (_\ile with melemo- 
loyiial ( hany( s likeK to depend on tlie sol.ir ladi.ition 
reaeiiiny the i.irth, hut with veiy doiihtliil siaiess • 
the terreWnal faMoi.s whiOi share in determining the 
weather and imps ,ire too (oinpliraled. and it now 
appears that the lony-jieriod dianyes in the solar 

' Ann.iK of tlie AsOopiu i.,il (ibii I'v.iiory ut tlu' sniilliMumii Iti- 
slioitirjii " Volume IV me (i \hlu.l, 1. 1- 1 oivle, ,iiul I. II AMiiili 
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radiation arc themselves \ery small. Ifenec they were 
l)oiind to lemain undetected till direi t methods and 
appropriate instriiment.s were devised wim h made 
possible a Irontal attack upon the problem. The 
method whiih has proved sueels^ful is due to S, 1 ’. 
I-.myle\, and llie sjieetro-bolomeler which lie invented 
(in iSSo) Is one of tlie < Inel nislrunicnts emploved ; but 
m.inv impiovements and additions both of method 
and in the instrumental c'(]ui|)ment have been sime 
m.ide, <ind l.iryelv by th(' staff of the Smithsonian 
observatoiv imdei its director Dr (i. Abbot 

b.inulev’s method is. bnelly. as follows Absolute 
ine.isuremenls of the tot.il sol.ir radiation readnny the 
e.uth’s suiiacc- are made with an mstiunient (the 
pvriu'hometer) whidi mdiiates the heat cneryv .ib- 
soriu'd by a iikukened silvei disc exposed to the 
r.idialioii. It Is daimetl that the eiror of a sinyle 
le.tiliny with this iiistrument is less th.m j p( r ixait , 
and inter-iomparison of pvrhdiomefers over periods 
of sevfial ve.tis shows that ihe si.de is free Ironi 
sei ul.ir eh.inyi's e.xH'ediny 1 per lent Siidi absolute 
observations .ue m.ide .U freijiient mten.ds diiiiny a 
lorenoon 01 .dternoon. with the siin .il diffeient alti¬ 
tudes Irom 15" iipw.irds : the me.isnieiiKills varv 011 
ai I uunt ol the v.irviny alisoiption as the radiation 
])ass(N llnoiiyh ,i ynaler or lesser lenytli ol atmosphere. 

Tlu (oiteiiion tor the ahsorplion is obt.nned with 
the ,ud ol the spe» tro-holoineter, vvhidi I'onsists 
(ssenti.illv of a wire on whidi radi.itiun ol .1 jiailiiul.ir 
u.ive hiiylh is dnei led. .dli'i' ii.isNiiiy thiouyh ,t suil.ihle 
prism 'I'hi rtsiiiliny iisi oi teiiiperatuie m fhc wne 
Is imasuied b\ the di.iiiye m its diiltii.d lesist.iiKe. 
.ind )>v j).ls^l^y the vvholi' .iv.iil.ilile speilriiiii over the 
wire .1 “ l)oloyia[)h'’ showiny the eneryv-intensilv 
I luv ( ov er the solar s|)e( tiuin is ohl.uiied Sndi bolo* 
yr.iphs, (oiiespoiidiny to dillerenl sun essive .dliludes 
ol the sun. show Ihe absorplion m .ill p.iils o) the 
spu trnm diinnic the p.iss.iye ol i.uli.ilion thronyh 
knyths o! the .iliiiosphere proportion.il to the sei.ints 
of tlie sun’s /uiilh ihsi.incc . their (omjiarison in.d'ie.s 
it posMlile to ( oiie< I ear h I'oloyr.iph loi the .ihsorpiioii. 
In iiit.im reyiuns nl the eneryv-cuive where powerlul 
sekilive ahsorjition o< uirs by vvat'-i and ntiui .Umo- 
spherit V apoiirs. it Is assumed that the .ibsoi ption b.mds 
.lie absuit outside the atmosphere, the luive bciiiy 
(ompieled hv inti ipoiation helween .Kijaient p.iils 
ol the I urve on eitliei side 

While hiylilv ‘'Ciisitive. the boloyr.iph yives id.line 
latlier than ahnilule measures ol solar ladiation, and 
the s( ale ol tlu' umoiiedeil holoyr.iph is ohtained bv 
(omp.inny its area with the v.ilue ol the total i.uli.ition 
.is me.isiiHd b) till' pvrhdiomeler The boloyiaph 
lormted lor .tbsoiplion llien yives the v.ihie ol the 
sol.II lonslaiit. It Is estimated th.it the jirobahle error 
ol an otdinai) dail\ ih leimination of tlie luttei is fiom 
o-y Id o\i pel lent .is rey.mls the rel.itive v.lines from 
d.iv to (l.iv, ic. omittiny the probalile eiror of tlu* 
pvrheliometer scale v.ilue. The whole dally error 
should iherdore be well below' 1 per lenl. under yood 
(Oiiditioiis, ihouyh at times irreyiilir or svslem.itic 
errors of laryer nmymtude may ok ur. 

The absolute value of the solar eoustanl, deUTminecI 
from 1244 observations, mainly at Mount Wilson 
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cN|)c(ully in \U'\\ ol tlu‘ ih.U \analiuns ol 


(i()i2-3o), I'UL also at falanui in Chile (iniS-o). is 
given as im) 46. Dr. Alihot admits however, a inli- 
cism hy Kron, to the cffea that thC value may he 2 
per cent, too low owing to a sV'.temaiK mtiueme 
tending to magnify the measured atniosplure lran^- 
niissihility lor iiltra-vmlet ia_\s 'I'he uioi does not 
aftect the evidenee for variability in tlie solar ladiatioii 
The above value is slightly greater ihan (he me.m 
(I'Qdd) h>r the e|)(Kh m>02-i 2. ancl it l^ suggested 
that the imrease is assot lated with the grealei aviiage 
solar aitivity during the later peiiod Whetlui this 
he so or not (and the more detailed < l•ml)allsoll o| v.dues 
ol the solar (oiist.int with sunspot niimhets starulv 
strengthens the evidenee tor sik h a (onne\ion) the 
really rcmarKahle lesiilt is the mmutuies^ ol the 
(hange, the solar agent wliuh atfei ts the dmnial 
vaiiation ol tenestiial magnetism must^varv h\ 20 
per lent nr moie, instead ol \ pei leiit 01 1 jR-r (eiit 
as here. 1 here is, ol umi sc. a v ery slight (ompt tisalion 
lor any geneial im.re.ise ot solar eniiNsivitv .H (inus ol 
many sunspots, owing to the ilimmiition ol emitting 
.surfaie caused hv the presence ot the low-tempeialiire 
spots; li then' are also ahsorhiiig v<ipouis above llu 
spots, the (ompensation ma^ not he metdv shghl . 
an appreciable drop (ahoul 5 per eeiit ) m the soi.u 
constani (oimided witli the pas-age ol .1 verv l.iigc' 
group ol sunspots m m-'s the sun’s dise m M.m h 11)20 
'I'hi' sliort-p( nod “ solar-cauistanl ” variation, ol 
amount Inmi 2 (o 10 per (int , has heen liiithei 1011- 
hrmed hy siniullaneous ohscivalions at Mount W’lKon 
and at ( al.ima, ( Inle . these stations aie .ihoiii 5000 
miles .ijiait. on opposite sales ol the e(|iiator, and .it 
ditteieiU altitudes Their observations show a nioiler- 
ale degree ol (onvtalion (0-41)1) .VUempls have bun 
made by Dr .\bbo( and his (olIe.igiKs to find lon- 
ne.xions between the vari.Ltions ol ilu- solar constant 
and the v ai i.ilioiis of i ontr.i a o! brightm s^ on the sun’s 
ilisi uliicli have been revealed bv obsiiv.itioUs ol llu- 
dislnbution o{ r.idiation o\-r the sun’s siiihue. Such 
me-asiiies have bee-n c ami-d on now lot moie 1 han eight 
y(-ars by tiie Sinit hsonian obM-rvalorv. Tlie a-soi lalion 
lietween the two piiemmiena, il ic.d, is veiv < omplc:\ 
high ' ontla^^ sonu-limc s ac c cimiiaiiv mg lueh,and --ome- 
times low. values ol tbc' solar c onstaiit. A < cu k spond- 
inglv c-omplc-\ ihc-cjrv is luopouiuh d to ac < ount lot this, 
hut a mm b longer seius (il ob^ei\.itions o uijuirtd to 
test the lluorv I )i \iti>ot U!g(.-> ihe desii.ibililv ol 
other obse-ivatoiies taking up solar i on^lanl woik, 


radiation have piedu t.ihle meteoiologUMl conscijuences. 
as (layton’s studies mighi sugge-st 

Various otlu-i c ogn.iu o se.io he^ hav e Ik-cu ni.ule bv 
Dr Alibot and bis »olh a'^m-'-. Messis l-oule, Aldiicb, 
Mooie, and Abliot. during tia pei lod, suu e mm 2. dealt 
with in the v oluim- ol \nnal > hi lore 11 ^ \’.ii 1.it urns in 

the sol,11 radiation have bun leiilativ 11\, soiiglil bv 
observ mg llu-1 bang mu bt lebliie-,-, ol the plaiu-ts 'I he 
sun's total r.idiation has abo In i u mia-'uud. .it vaiious 
l(-rrestria! .dlitnde', lioiii s.,a-l(\el to lueh iiioiint.im 
sl.Uions .ind bevoiid, lip to 2;.oou iiietti s b\ sounding 
balloons \ new impiia.d imtbod o| ilc-U-imining ibe 
solai constant bv oloe i v .it ion - miupvmg onlv lilteen 
miniilis m all has bn-ti mtioilmtcl .it t'.dam.i , ibis 
rc'inoves oiu ot the tliiel M'lihe-. ol eiior m the longer 
method, n.nnelv, M-.il in,Mums m .uniosphi'iu Ir.tns- 
p.ueiuv dining the observ.Mioiis. In llu- new mitliod 
the ainoiiiil .iiut i h.ir.n let ol tin- .MnuopliMU .il»sotp- 
lion .It the time ol a pvrlu bmneter obseiv.ition is 
iiihiied horn .1 mi'.isiiie ol llu biiglMius-, o| tbi- skv 
in a /one 1 ^ ' liom ibe sun, ,iiul honi the mli nsitv ol .1 
I'.ulK ul.ir w.Mei .disoiplmti b.ind oloeived bv me.uis ol 
llu- bologiapb M.inv ole-t 1 \,ilions of the biigbliu-ss 
and It.uismis^ive powei ol llu .Mmo^plun b.ive been 
made in the course ol ibis .ind ilie oilur parts ol ibe 
soi.u-< Oiislant vvoik l-.lboi.Moi V ^Ulciles b.lVe been 
m.ide on the .ibsorplion ol long w.ive lacii.Mion bv 
water vaponi, c.ubon dioxiclc . o/oiie, .uul bv m.inv 
coiiiinon ^ollcl siilisiaiuc-. 'lie iclKcling, power ol 
clouds b.is been me.isiiu* I bv b.illc»on oloei v at Ions .it 
Moll 111 \\ iKon m mm^ , tlm i.Mio ol 1 elh c tion louiut w.is 
J.'s jic 1 c Dll , null piiuleni ol llic- solai .litiludc i'tom 
tin-, the albedo ol the- i.iilli 1-, I'.lim.Micl .i| 4^^ |jii 
c c-nt ^ 

On aicoiini ol o\ei-Irecjm nl cloud ,ind li.i/e ,it 
Mount \\ ilson the -okit'C on^tanl wotk 1,11 tuci on iheie 
since ic)i2 h.n been 1 i.iiislc-i n cl !<• Mount ll.uc|iia II,da 
m \ti/on.t, .iiul (be C.d.im.i -.(.ilion m tin pl.un h.is been 
rc mov c-cl to Moll 111 Monte /111 n.i ,1 li u inilc •> awav l-'or 
.1 slioi't time in i<)i7-i.S ollMl\atlon^ win nuuU- at 
Hum)) Mount.iin m Noitb (.iiohn.i but the situation 
pioved tcio . loiidv It Mmtcre>tmg to note, however. 
tli.M OIU excellent ob^civ.Miem w.i-' in.ide- .M a lower 
air It mp' I .Mure- tb.in tinv c \pei u nc ed e-Hew he-re during 
a c c.imple U- '•okii -c cuist.mt cib.c rv alion , both tiu- bands 
.inel tt-el ol the- ciliMrvii willi llu pv rlu lioiiiete-r were 
lio/eii in the c oiir^i ol the nu-.Miiiemenls ' 


Obituary. 


W’ II U'lsi.iv 

W Il.I.LVM lli:\R\ WKMJA', who dud on 

OcIoIri 17. .It the .igc ol eigli(\-one \e,ii>. 

w.is aj)i)oinlecl assist,mt seciei.uv ol the Kcjv.il 
Astronomiial .Societv in i.S;;. ,iiid cuiiiimied in lh.it 
ortie'e till Ills (le.uli .1 jRiiocbol loitv-seven ve.ir'' 
He had excellent c|ii;diiii .ilioiis |or the post, btiiig 
most orelerl) and imlhoclic.d in .dl -actel.m.d and 
editoiial work, .md having great skill as .1 dr.iiiglus-- 
inan and cngr.iver. as was e-xemphlle'cl in liis en¬ 
gravings of Dr. boedduker’s drawings ol liie Milky 
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W.iv, .mil the illustialions ol ihe<oiona m Mr R.in- 
V .ird's im molt on solai eclip-i'' Il used to be said 
that Weslev knew' the loiona IhII<t lliaii anv m.m 
living, .ilthougb Ik- h.icl mvei seen it; iiowever. 
.lilei .in iinsui c e''slul elloit m .Noiwav m t8c)b. the 
iilu,Mc)iial nmdl' at Algiers w.is pot at his seivice. 
b_\ M 'I're-pied in ic)Oo, wlun he- m.ide a detailed 
dr.iwmg m the short dur.Mion ol tolaiitv (64 seconds) 
<md expiessed Ills opinucn llial the e)e w.is no more 
e-lluii-nt llian tlie phologi.ipiiu plate loi tins weak. 
He nuule eombination diawings liom the negatives 
obtained bv the (ju-envvu b stall in the eclipses ol 
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11)00, 1901, 1905, and these will probably be repro¬ 
duced. 

I'cllows of tile Royal Astronomical Society will long 
remember Wesley’s readiness to help them in tlieir 
Ji'scanlies, and to put his intimate knowledge of the 
‘'IK let) -S librar)' at their ser\ue. He was an original 
member of the Hnlish Astronomu al Association, and 
serseil as yme-preMdent lor many )e.irs; on one 
ouasion lie delutred the piesHlenlial address m phue 
of the late Mr. (in en A. ('. 1). CkOMMM.lN. 


PRor. (' Miciiik Smith. 

( UARi.Ks Mi( ini'. Sunn, wlio died on September 27, 
was born on Jnh 13. JS54, at Keig, Aberdeen. He 
studied at Aberdeen and Kdinhurgh, graduating a.s 
11 Si . in 1K76. He was apjiointed piolessoi ot plnsiis 
at the Christian ColUge. Madias. 111 the same year, and 
in 1891 heiame laneniment Astronomer at .Madras. 
In 1H99 he brouglu out the New Madias General 
( alalogue ol 5303 slais the low latitude of Madras 
gi\es Its si.ir calalogiKN sjjecial importance, since they 
ser\e to link the noitliein and southern catalogues. 

Michie Smith obsei\ed the annul.ir ellipse oi 1894, 
and the lolai one ol iS(;8 at Sahdol, obt.uning sunu! 
be.iutiful laige-s(.ile loional ))hotographs. He also 
obsei\ed the Ja’oiud nieliois m 1809, iniliiding 37 ol 
the tilst inagmltide (Mon Not. KAS,\ol 60). and 
puMislied an e\U‘nsi\e us ord of iimteors seen at Madras 
Ironi 18O1 to 1890 He also obscived the Zodiacal 
light, and wiote the aiTiile on this subject in tlie 
*■ l'.nc\clopa'dhi HribimiKa ’ \()th edit ) 

Regular ineleoiiilogn .il observ.ilions were made at 
^fadr.is. and in 1893, Muhie Smith jniblished those of 
the \ear,s 1856(0 1861 He also i ontnbuted papeis to 
the Ro\al .Soiiety of Ciknliurgh on the erujition ot 
Jkuidaisaii. tiie determination of surfai e-tension b\ 
measurement ol ri|)|)les. .md on atmospiieric eleilrii ity 
and the ahsurplion sjuxtiM ol \egetid)le lolouring 
matters It was under his initi.ilue tliat the mountain 
oi>ser\’atoi)' at Kodaikanal was inaugurated in 1899, 
wliuh h.is ])ia\ed suih an inipoitant part m the ex¬ 
tension o| our knowledge of soLn phvsns He[)iesided 
o\er the two obseiwatoiies liom 1899 till his retirement 
in 1911, when he was succeeded b\ Mr. Evershed. 


We regret to announce the death of the eminent 
scholar and editor, Dr. James Hastings, at the age 
of seventy-one years. The various Dictionaries of 
the Bible publi.shed under his control have enjoyed 
much popularity, <'oml)ining with the orthodox position 
the results of modern iritiiism. But his greatest work 
was the “ Encyilojiredia of Religion and Ethics,” the 
publiration of which began in 1908 and ended with the 
twelfth volume m 1921. Like all works of the kind, 
it is unc'ven, but to the student of comparative religion, 
etliics and philoso)>!iy, anthropology and folklore, it is 
of the highest value. Hastings was a model editor, 
quiet and unassuming, sparing no pains to verify a 
fact or a reference ; he maintained the most agreeable 
relations w'lth his many e'ontnbulors, some of whom 
must have tried his patience sorely. His fault, if it 
be a fault, wa'. excessive kindness and hesitation in 
using his lilue pencil when he was dealing with men 
who were recognised authorities on the subjec.ts w’liieli 
they undertook. The war, which interfered with his 
arrangements with foreign seliolars, added niiuli to 
his anxieties, and the work must have come to a 
temporary end if he had not been generously supported 
by his publishers He had planned a general index 
ol the Encydopicdia, w’hich will add much to its value 
for the working .scholar It is to be hoped that the 
sdieiTie for tlie index was drawn up before iiis .sudden, 
untimely, and much regretted death. 


In I he Chcmiker Zeilmi}’ uf Seplemlier 28 the death 
IS announced on Septemlier 15 ol Biot F. Nolibe, of 
the Forestry Academy c^f Tharandt, the luunder of the 
research station of plant ph)siolog) and the first 
station for sc'cd control. 


Wk notice willi much regret ihc' announcement ot 
the death on Ocloher 26. at sixt)’-six years of age, of 
Dr G Knott, reader in applied matheinatus, 
(uuversity of Isdinbuigii, and on October 28, in his 
eighty-filth year, ot Prof. A. Oum Brown, emeritus 
professor of chemistry in the same university. 


Current Topics and Events. 


Much anxiety is felt in this eounliy as to the 
jiosilioii and prosjK-i is of the Koyal C'ollego of Scicmc*. 
Dublin, undci thi- Irish Proeisional (^overntnenl By 
a sudden deciec, tlu- college w.is dosed on October i 
—a day before tin* new session would ha\e opened 
It was aiinounc(‘(l that a bomb had been found in the 
building, and this proculed a jilausihle (“xeusc for the 
action taken No students tiad, however, been 
adn!itte(l to the lollegc since June 30, and the circula¬ 
tion of the rumour as to the discovery of the bomb 
was known to be merely a means of suggesting that 
the college was a centre of dis.iffection and that m 
the interests of public safety it slionld be closed 
For a week or two afterwards the teaching was 
carru'd on in buildings lent by the National Uni- 
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versity, but a second decree was made on October j 6 
ordoiing the students, about four hundred in number, 
to enter the National University i lasses, an arrange¬ 
ment against winch both profcssois and students 
stiongly protested. A compromise may be elleeteil, 
but meanwhile the Royal College of Scii'iicc is in the 
complete occupation of the military, and no one in 
authority wall say that the binklmg will be restoiecl 
to its original purposes when military necessity ceases. 
It wouhl be notliing short of .1 calamity if an institu¬ 
tion in which so much valuable scientific work has 
been earned on for many years should have its 
activities abruptly ended to seivc purely political 
purposes The college is unique in Ireland; its 
equipment cost more than 250,000/. and no other 
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institution or university in that country can olTer the 
same facilities for training. It must be heartbreaking 
to see the practical equipment and apparatus, the 
fine electric machinery plant, engineering tlepartnient, 
and laboratories generally, used for kitchens and bed¬ 
rooms and at the mercy of military forces unfannliar 
with their signilicance or value It is almost im¬ 
possible to get exact intorniation ns to the actual 
position of things in IHiblin, but if conditions .ire 
h.ilf so bad as have been described to us, men of 
science ami scientific institutions should unite to 
bring them to the notice of their colle.igiies m other 
parts of the liritish Isles .imi the woild of piogiessivc 
knowledge m gencia!, in the hope that proMsion for 
the scientific insliuction and resean h imicli needed 
by Ireland will not be curtailed but extemh'd iii the 
near future. 

Thk Marciuess of Crewe has accepted the invitation 
of the council of the Uritish Science (luild to succeed 
Lord Montagu of l^eaulieu as president of the (biild 
Lord Crewe has always taken much iiitenst m the 
promotion of .scientific research, <ind it was while he 
was Lord President of the Council in 1915 tli.il the 
Government siliemo for aiding the foimation of In¬ 
dustrial Research Assot lations was announced by him 
The Brilisli Siiciice (biild is not dnvctlv concerned 
with the metliods ami icsiilts of rcseaich in the same 
way as are the vanous scientific and techiiu .il sot u'ties, 
but with securing adequate fatihlies not only for 
extending scientific knowledge itsidf but <ilso for using 
it for national jirogrcss Its relation to sin ii societies 
is similar to tliat of the Navy League to the na\y , 
and the neeil of sucli .1 bodv, watching and intersening 
on beli.ilf of science, and in the mteiests of adnniiis- 
trative officieiicy and national (levclo|)ment, is as 
gieat to-day as e\'er it was We uiulcrst.uid tli.at Hie 
Guild pio|>oses shortly to make a witle appeal for 
supjiort to extend ils attivi'.ies ami to enlighten tlu' 
gtmeral public as to llio sigiiifit aiice of sueiititic work 
and thought in model n ( u'llisation by means of leaflets, 
K'cturcs, conferences, ami so on 1'he campaign is a 
promising one, ,tnd foi tb(“ sak<‘ of silence ,is well 
.IS for national seciuity. we trust it will be maikedlv 
successful. 

Among the scientific men who Imai during (he 
Revolutionary Era m Id'ame few were held m higlnw 
esteem tlian (dande Loins ILntliollet. the lentenarv 
of whose death occurs on No\('inber h Celehiateil 
for his discovery, m 17<S5, of Ihe lompositioii of 
ammom.i and, m 1780, of the lile.iclung piopeitie-'of 
chloriiK', he was one of ihe eailiest (onverts to tlio 
new ideas of Lavoisier, ami wnth Lavoisier, h'ounroy. 
and Guyton de iMmreau, conqiili'd tlie " Mi'-thoih* de 
Nomendature Chemniue " Diiniig the Rcvoliitnm 
his org.imsing jiowers won' diwoteil to maintaining 
a supply of s.iUiielie for the making ol gmipo\\<ler, 
while with Monge and t'loiiet he did much to mipiove 
and extend the manufacture of sled 1 le also played 
a prominent part in the reorganisation of the Aca¬ 
demics and the inauguration of the National Institute 
Like Monge, he was a favourite with Napoleon and 
was one of the group of learned men who accom- 
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panied the young (onqueror to Egypt Among 
Berthollet’s writings was his ‘ Statiqiic Chimiqiie," 
published in 1803 lie was the foiiudei of the famous 
“ Socuitii d’Aiccuil,” of wlmh L.q)lacc. Biot, and 
Gay-Lussac were im-mbeis 

Tiil seiret.iiv ot the Swidmli Mvdic.il Society has 
favouied us willi (he following i*.iilu nl.irs ot Hie 
Andi-is Ri'l/ins meilal whnli w.e. .iw.ird«*d roci'uHy 
to Sii (diaries Sheriinglon I In Amleis Ref/ins 
fouml.'Hlon w.ls given lo llie smielv oil (ddober 13, 
liio**, bv Mis hanilii' KeHiiis m nunioiv of Hie 
linmln'dth anmveisaiv of 1lu' Inilh ol h<‘i hite 
luisb.iml. Prof Amlers Rcl/iii'., and il is intended to 
pioinole studies ot noim.il .in.domv .im! ))h\smlogv 
h'rom this foniukition tin' \ml(is Ret/ius gold medal 
was for (he lirst time au.iuleil by Hie society to 
Albeit von Kolliker m the ve.ii |S»)7 It has since 
bc'cu .iw,Tided siiccessivriv on ever\ hltli year to 
Carl \'oil, Gnslaf Sdiwnlbe, John Newpoil Langley, 
.iiid Osc.ir Hetlwig. .illein.delv m lecogmtioii of then 
prominent .uialomu.il .iiul pinsiologu.d u'seardies 
’Hie med.d is si\t>'-nine millnmlies m di.imeter, was 
designetl bv the Swedish ined.dhsl Iv Limlbeig, ami 
represents Amleis Ret/nis’s poitiad 111 profile 

Mu. \V I'Ui.M II, willing horn the Stoii'y Institute, 
[..iiic.ister, directs nnr .ilteiition to a letter fioni 
I’lof A (.' Smv.ird, pul'lislnd m the Laiicdslcy 
Oh'.cyvt r for Se|)tembei iJ, lefiTimg to the stale of 
the tombstone maikmg the gi.ive of Hu' parents of 
Sir Richard Owen and ■ni le.ilnig to I ,.inc.istn.ins to 
(onliibiiti* Hie < ompai.iiu elv small .imount u-qinied 
for its restoiatioii .Mi iTeiich suggests that theie 
may be manv s< leiililu men vet living vvb<> owi- inucli 
of their siic(ess and mspn.i 4 ii>i] lo the wiilnigs and 
teacliings of Sii Hu haul Ow< 11, .iiid would be willing 
lo ai knowledge m p.irt tlieii diLt to him by con- 
tribntmg to the r<'sl<)r.ilmn ol the tombsloiie of lus 
p.ireilts 'lie eslim.iteil i ost of 1lu- piop-it is .iboiit 
■5>’/, and Ml I’rencli is willmg to receive snl)sciij)tH)iis 
and to give .iii) fiiiHiei mloim.ition that is required 
W’c feel sure that loadiTs of Nviuui: will sh.iie tin- 
dcsiie of I’rof Sew.ud and Mr 1 utuh Hiat .niyllung 
assoc i.dctl with the meinorv ol so dis(mgiilsh(‘d a 
man ol sc.uaicr shouhl be pieseivcsl .uni trc'.ite<l with 
the gicatest rcveieiu e 

Il h.is been .mmnmccil m onr tolumiis (Sc'ptemlx'r 
it>. P lOl) that ne.Lilv S50/ li.ul Ineii subscribed in 
tins eoimtiv m support ol the I'asieiir centenary 
cek brations i'liis sum has been toiw.inled lo the 
general Lie.isiuer of tlu' fund, M Hi ili’a'ing, who, 
m Ills leply .ickiiowledging tin- leieipt of the gift, 
slates that any surplus ol tnmls ri-mainmg .ifler 
]>ioviding tlie monument .it Str.isbouig will p.iss lo 
the P.isteur I'cnimlation. wlmh will probahiv msliluto 
Pasteur pii/es for iioedv stmients In I'y-bruary 
next, the Alliance Idanyaisig of \i lut/roy SijuaVe, 
W I, IS entertaining for a lew d.iys MM Aallcr)- 
Radot, father .iiid son, lelatives of Lastmir, and Hr. 
I'asteiir Vallcry-Radol will give an aihlress on the 
woik of his ilhistiious gi.imIf.iHier MM V.illciy- 
Radot will afterwards be enlert.uiicd at dinner, 
probably at the Vintners’ Hall. 
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I\ (lt(‘ Ddilv M/nl of October 2j .ijJix'.n-i <i note* 
on I ho fli'.(o\crv of n luiman skull and Ixnios in an 
aiuK'iii |.'old-\\orkin^' at (iwaiida, Khodosja It is 
))as<-d upon an ataonnt of the ^ll^(o\(■ry 1 )V Mi 
i>mu<oi Simpson, b_\ whom llie Innus weie found m 
July last 'i hey l.iy under 1wi'nl\ feel of (h'ljiis, and 
their position uoul<l siiiij^est that the ininei was 
woikiiit^ on the t.ur ol llie reef wlun in‘ was kii!e(l 
1 )\ a f.dl ol ihe ro( k I his is suppiuled In the hn L 
that .1 lai;;e sioiu-luimiiK I la\ neai In', wtin li, it may 
bi- assuimd, 111' was usmi; at llie tune Ihe lioilis 
ate now III <hai};i‘ of hr \inold ol Ihe Khodisi.ui 
Musi 11111 and ai e (o be siilunitti d lo e\pei ( m\ esi i^a 
I loll 11 IS stated I ha I on ,1 ( til sol \ examin.ition I hey 
aie thought to lie those ol a naiilii If, as (he i n 
I linist.iiii es sii”t;est. the leiiiaiiis aie those ol one of 
the oiiijiiial iniiieis o| the am lent ^;o|d-woi kin^s, m 
wlinh this |iait ot Khodesia abound'.. the\ <irc the 
Inst to be disMweo'il llie 11 iiilii mat ion of then 
I'.aiitu 0111(111 Would lia\ean mijnutanl lieaniii; upon 
thi piubleui ol ihe oiie.in ol lliist* i;old-woi kilims and 
ot the lii^liK i|(\(loped am lent (ultiiie o| Khodesia 
w hu li li.is so olti II 111 t n the siili|( i I of (.out io\ eisy 
Wink' it |s lie^liK pM'b.d'le Ili.U the woikeis \\eie the 
slaves ot a In^lu.i tai e. .m sui(i(i'sti d in the Piii/y M,iil 
.llllile, llie Itanlu 0111(111 ol thtse e.iil\ iHllUls, m 
\ lew ot t 111' I omitai a 11 \ 11\ late im m -aon ol (hat i,ii e 
into (his aii'a. would piiilmh- a \ ei \ in,i(li aiilicpnlv 
foi these woi kin;(s 

\ s\ \i' ot I old and SI \ I ] (^ w eat hi i was e\])i i h m ed 
oMl' the Ihitisli hli dunn,i( the i losing, da\s ol 
()i loin r, ■iml ti nipi lat a wi 11 e\c ept loii.dK low loi 
soeailv iiithewiotn se.,soM I hi tei east i rl\' w imls 
nete jnev.dint nndi r the i out lolliii” inlhieme ol ,i 
region ol lipaii b.iionietei luitied mei belaud and 
an aiea ol low b.iioinelil reai|in,i(s sitiialid o\et 
h'l.liue and the Ihu ol Disi.u In the liii^hsli 
( hannel and on oin south loasts (In east winds 
attained the loiee ol a ;;ale Snow lell in (uinw.dl 
.iml at maiu pines m tlie soiilhiin lomilies on 
Satuidav', ()i tuber J.s Xiioidlil^ to the lepoits 
Itoni Ihe Mi liiiioloi(ii al (>llne. the (In rimuiu'li i oii 
Ol tnbi 1 iS and Jo tailed lo leai h 50 h in ail\ piarl 
ol the Kin^iloni. wlnlsl on t ii loher j.) the imiMinnm 
■il hahnimlh, Newipiav, i,\m[nn, and Ihmipslead 
wasonl\ jo h .nid at ni;(lit sh.uji host w.is ^em ralK 
expe'i ii 111 ed, the exposed tliei moim ti r l.illm<( to jo 
1 '. Ill many plues llie (iieenwnh leinpe'iatnre 
recoidshom iSji show dial m six' \ears, i.Sjo, i8(>o, 
i.Syj, iSSo. i.S<)o. ,iml 1S05. the inaxiiiiiiiii d.iy li'in- 
pcratiiie ni (llobii faded to -dlaiii |o . on a -.iniile 
day. .it least, '‘iibsi.ipieiil to Oitobei jo At l‘’asi- 
boiinie* the hnjhest tempeialiiie on Siiml.iv, (tetober 
JO. WMs I j 1 - , and oil 1 1 nee imii niin(s, ( H IoIh'i jn, J7, 
and J<), the lowisl ti in|)ei,iluie in the shade imli' aled 
A frost* Ol IoIk'I w.is ^eiieiallv 1 old and taiil\- di\ 
^'niosl ]).n'ls 111 l•‘ni(i.^ld. with .1 !ari(e aimiuiil of 
eastiTly wiml, .iml was in marked nmliasi to (lie 
warm <iml Iniitht wealhei expeiiemed m the eotie- 
spomhii^ mont h of f.isl \ eai 

I'm- ,inni\ors.iry ilinner of llie Ko\al Soiiefx will 
be lie'kl at file llnt<‘l \’ietoria (halwaid \'II looms) 
on St ^Xndrew'S Day, lliuisday, November jo. 
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I HI. annual exhibition of xcicTitiric apparatus 
ort(anisetl by the I’hysical Society of London and the 
Optical Socacty will be held on January 3 and 4 next. 

\i the first ordinary meeting of the new session of 
the Ri)_\al (icogr,i[)hiial Society, to be ludd on 
November ij al IS 30 r M , at the .\cohan Hall, a 
])apei will be leail by Commandei Fr.ink Wild on the 
WOI k of the (}iii si 

I'hk Huxley l.evliiie of Cluiring ('loss Hospital. 
Medii.il School will be ilelivored at the school on 
Wediiesihiv, Noveinbei S, at 3 o’l lock, by Sir Aitliur 
Keith, who util speak on " l''vohition.iiy Tendfuicies 
in Man’s Dod\ " \l 4 o'cloi k on the sani<‘ day, at 
I.ondon Hospital Medna! College, Dr iVuv Kidd will 
di'liviT Ihe Sihuislcin Menional lettiiii' 'Die sub- 
jri.t Will be “ h'orlv N'e.iis in the Histoiy ol Tubercu¬ 
losis '■ 

\i .1 im-elingof the Koyal Society of Ivdinbuigh on 
Ol loiter jj. the lollownig ollieeis and members of 
I ouiuil wen-elec led Pn stdnil Drol h' O Dower. 

I uc-P>rsi(lt'iiP Sii 1 A I'Nvmg, Diof j \V ('iregoiy, 
M.ijoi-(lemr.d W !• Daiineim.in, Dr W \ lail, 

I’lim.ipal 1 (' livine, i.ovd Salvesen (Temia/ 

Siiitliuv Di (.' (1 Knoll Si nclii) it'b In Oydiiuiry 

Miiliiiys I’lof I II \sliwortli, Diof K A Samjison 
hicisiiirf Dr ) ('uriie ( iiridoi 0/ l.ihrary aiul 
\litsciiiii Dr .\ Ciiehton MiUhel' Cotiiuil. 
I’lot (. D.nly, Dr K C.impbell, I’rol | Aithnr 
1 honison. Dr II S Allen, Sii Kobiut Dl\ th (neig, 

l>r I Kitcliie, I’lol Iv M W'cddeibilln, I’rol T 11 . 
!’»r\ci‘, 1 ’n.tl J V Simpson, I’lol D'Arc.y \V riioiu])- 
son, Sir blimps Walkei, I’lof IC J' Whiltakei 

! x her pic sidential add less, dehv ereci cm 0(.tobei ic), 
lo the So<-!e(\ loi ( oiislriK tIVc.' Biith Control and 
Km. i.d I'logiess, Di M C Slopes iIcmU with llie 
ide.ds and jueseiit position of constriulvve bnth 
conliol Mie slaled Ih.it (he sini.il ideal iiigently 
iiec.de d lo-d,iy is the levision of oni present inisLaken 
lendemv to bleed tiom defc'ctive stoi k mole Ilian 
fioin gooil .iiid hc'.dlhy sloc.k Ac.ting as a motive 
liu'ce Is <ds() the imlividn.d hiun.in loinmiseialioii lot 
the sullenngs iiidiitecl b\’ iinliealthv, c)\erdiiirdenecl 
slum women, mvoliml.irily the motheis of degeneiale 
stock Di .M.irie Slopes is of opinion lhal the 
I topiaii iclc.'<i is .itlain,d)Ie tiuoiigh I lie iisc' of si leiUihC 
kiiowlcxlge in such a way .is to secure the iiu lease; 
Iroiu the best.ancl to decrease the popiil.ilioii ol Icjw- 
grade hninan beings 

Ml ssRs \V lliiiiu \M) Sons, l.io, booksc'llei's, 

( ambndgo, h.ne ri'ieiitlv piirdnised llu' mlcTeslmg 
ami v.duablc“ liliiary ot Drof K D ( lifton, late 
piofessoi of n.duial jilnlosophy in the Cniversily of 
Oxford 'I'lic V have a cat.dogue in pn'])at,ition A 
copy will be sent post lieeon appluation 

\Vi liave teceivecl lioin Mr. \V Kodier, 3J7 Collins 
Slreel, Melboiiine, a letter ami some pamphlets 
cleahng with the lat pioblem as lieaitng upon the 
.iilulebyMi Alfred Ic Moore in oiir issue of Mav JO 
(voi lo'i, J) oyo) Mr Kodiei’s scheme for the 
c'xic'i minalion of rats, know n as “Tim Kodier S\ stem,” 
winch c.imsists in liberating all tlie males trappeci, is 
cjf course well known and its merits thoroughly 
apprcciatecl by all interested 111 the destruction of 
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the rat. Mr. Moore, to whom we subniittcl Mr. 
Kodicr's communication, sends us tlie fullowms 
comments upon it. “ lioelter. who j.imed me sui)n 
after I had initiated the liritish wai on r.il^.md imu\ 
agreed with me that if we could get mternation.d. 
umfted, and s^nclironihcd wav on th«' lat, llu-n and 
not till then loiild wc hoju- to have anv sucecss from 
Mr Kodicr's inelhod , we agr<‘e<l that onr liiit step 
must be to get the jiublic fidly to appu-riatc tin- 
disastrous nature of liie lat menace, but that \\r 
could not allord to postpone rat dostiu< tion by all 
and every means until the day when umtu-il ellovl 
was fortlu'oming If Mi J<odi('i agiees to wotk foi 
an International Commission to bring about a projK'i 
undorslanding of the rat problem <\nd com cited 
action, then I am sure all of us would gladlv (o- 
operate; l)ut until we c.in get the jiiiblic mind tullv 
obvt; to tiu! extent of (lie issue, I am sine it woul<l 
be just as reasonable during the fiv season to cat( fi 
as many Hies as possible' ami U> lilieralo all the m.iies 
in tins instance at any rate we should ha\e a tail 
cliame of seeing the progicss of om woik " 

Ui'MiHRs of Natukk intciesteil in topography ni.iy 
like to h.i\e tlieir attenlKm cbrei ted to a catalogue ol 
some iV' books, m.ips, and eiigr.ivmgs relating to 
London and its vicinity just issued by Mr L. Lilwards, 
83 Higli Sticet, Maiylcboue, W i 


Tiik useful (juarteih list of new biMiks and new 
editions added to Lewis’s Medic.d and Scientilie. 
(arculalmg I.ibiaiv lor the montlis |ulv to Scjitembei 
b.is just been recoi\'ed (Opies .iir obt.nimble free 
ol charge from Messis H K Lewis and Co, Ltd , 
i t'.ower Slioet, \\ C 1 

Mr W 11 Kohinson, .1 Nelson Sticel, Nowiastle- 

* 

ujion-I'yiie, has rccl‘l1tl^ issued .1 cal.dogue of some 
300 secoiul-li.nul books ol scKiue Ihe prices asked 
seem \erv leasonalile \n mteiesliiig item is a copy 
ol the lust edition m l-'.nglisli uf 'I he .Nnatomual 
Lxeicisos of liar\(“\, lomeiiimg the Motion of the 
Heait ami Llood . willi llu Piet.no of Zochanah 
Wood, I’hvsician at KoliTd.un, to wlmli is .iddeil lb 
james I )c Iku k, Ills Liscouise ol the Heart, con¬ 
taining a defence ot 1 lai c ev’s woi k 

A l>ll<l('^oR^■ for tlie Lntish < dass Imiusti) is 
being coinjuled iiiidei the auspnes ol tlie Soi ictv of 
(d.iss Technology It will cdut.im m i lassilicd form 
liie mimes ol ail turns, issui lations, sinuUies, trade* 
uiuoiis, educational ami nsiauli mslitiitions inter¬ 
ested in tile maiuifac tine ami wholesale supply of 
glass ami gl.iss artules, and in tlie supjily uf r.iw 
mateiials, plant, and imulnneic to the imbisliy It 
IS hoped to publish the \oiinne i»\ tiie end of the 
presc'ut yc'at 


Our Astronomical Column. 


I(ni-M Mi'.iiaiKs Mr \V I' Deinnng writes 
that two l.ngc nu'ti'ois weie seen ,it Ihistol 011 < )<, toiler 
17 at 7 15 and 10 .|<> Ihe tnst of these di'seemled 
just under llu' “ i’oiiUcrs ” m Lrsa M.ijoi from 
ibb' -I 32 ' to + tL. '‘'id moved veie slowlv 

The othei meteor traveised an innisiiallv long path 
of 113 degrei's, the (light being fioin i()V' 174' to 
330"-O' 'I be duration was about six seconds, and 
tlie mcti'or threw' oil a blight siicak all along its 
extended loursi* 'Ihe radiant jiGint was ne.ir tlic 
hori/on m 15.^^ +30". but no fmllier accounts of the 
objei t li.ivc }'et been r<-ieiv('d 

d'lie Oclolx'T mcti'onc shower lias been f.nrh w<-ll 
obseived tins \ear, a icimirkabh' succession ol ch'.n 
nights having occurred betwciui October jo and 21 
'I'lie cliK'f show'ers have been from Orion and ,\iies 
Mr i'rentice at Stowmaiket s.uv 2 }<> mcti'ors belweeii 
October 10 and 18 in 34 honis of watching I'lie 


chief radiants 
as follows 

Ill a< tivilv 

were ckTciimued bv Inm 

a Arielids . 

31" -1-1(/’ 

8 Moti'ois, October 13-15 

e Arietids . 

41 L +22 ' 

T7 i-t-]8 

1’ Ononids . 

no"’' -l-l(V’ 

I" .. ,, 18 

V ('remimds . 

08-' MS'-’ 

8 ,, „ T4-15 


These various showeis .ire wi'il Ivnowii .it this perioil 
of the ve.ir Tlu- Aiietids are slow-moving, brilliant 
meteois, vvlnlc the Orumids .ind <>emnnds .ire swilt, 
streaking nicleors 

OccuLTAiioN Ol- Ai.i)i-n\K.\N • -On .Mondav next, 
Novcmbei b, the moon will occult tlie briglit star 
Aldebai an in raurus d'lie disappe.iiam e takes place 
at 10'' 8>'' G M.T. and the reappear.amc at 11'' 20'" 
G.M.T. 

('-OMi-.l's— Ninncrons observations are to band of 
the comet discovered by Dr. liaade on Octolx'r icj 
The comet is easily visible in a moderate telescope, 
and should be observable for some months. It is, 
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hovvevei, leceding bom (lie siin .iml e.irtli ’I'lie 
following eli-meiits .lie l»\ Mdlle \ jntei 1 laiisen, from 
Copenli.igen olisr-rv ations lui < Iciohei 22, 23 and 24 : 

• I I'tJj Oct M) >;<)i (1 M I 

o II I 

li-2lo'' 5"' .S.) « 

/ O ' I/'"") 

Ing is8o<> 


KiMn-..\ni:i<is i-ok Crilknwich Midnk.hv 
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come 

•t sluniii! 

1 be 

lookl 

'<1 for 

hrgli up 

m the south- 


west suon .iltei sunset 

'Ihe se.iich ejdu-nu-iis l.itel\ given for Leriin<*'s 
penodu comet did not include perturbations. .M 
Kasakov of Mom ow Imds that these aie latge, and 
gives the following elemenls . 

i>.'L ■ 

(0 10; is' j 

J IJ ' l.s' 102,1 ,) 

I IS' |T 
</>- ji' 

I'PULMFRlin S ]-OR (IRKI-NVVKII MlDNlGIlT WITH TWO 


Assumico Daii-.s 01-' ITrihkliox. * ^ 
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it IS some 2(V south of the other comet, but con¬ 
siderably fainter. 
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Research Items. 


A ].oNG Barrow in Breconshire. —In the October 
issue of Man, Mr. C E. Vulliamy describes the results 
of his excavations of a long barrow at Talgarth in 
Breconsliire, on a foothill of the Blaik Mountain 
range 'I'he cliarnbcr and its contents had been dis- 
tiirbcd, but not m recent times. At an early stage 
a (.akincd, thigh-bone of a youth was found, but 
lower down there were abundant human remains, 
much broken and seldom lying in anatonmal relation 
to each other, but show’ing no evideiue of cremation. 
Sir Arthur Keith, who has examined the fragments, 
finds one skull of a man about forty years of age, the 
cephalic index 70, a very narrow, relatively high, ami 
rather small head, 20 mm narrower than previously 
recorded m Noohlliu sknlK from Wales. Associated 
with the human remains were bones of the pig, ox, 
goat, and cal, aiul (jiianlities of flint flakes and 
scrapers are scalletcd over the neighbourhood 

A Third-cfn'i I'KV JiiRMiNt.H./M --JVelimiiiary ex¬ 
cavations have just been tonijActed on the site of 
what th<' Tunes calls a thinl-c/mtury Birmingham,” 
Aiiconium, in the Wye valley beluceii Monmouth 
and (Gloucester, n<‘at WestonAmder-Benyard. three 
miles from Boss Over an Area of more than 100 
acres the earth is full ot sn^eltmg refuse ; evidently 
a great iron industry (lourished there', the iron oie 
being biought from the hon-st of Dean Ihe only 
classical reference to the place is m the Itinerary of 
Antomiis, compiled about 13d. a i» , and m the four¬ 
teenth (entui'v the Benedictine monk Richard of 
Cirencester rc'fers to il Some buildings have bi'en 
found, the w.dls of which ucio deco'jated in column A 
large quantity of jiottery, fiagmen't.s of Samian ware, 
and a com ol Domiti. 11 rlated S7 V n were also dis¬ 
covered Ancomnm ' 'cins to hK\e arisen as a 
halting-place on tiu' Roman road lo'jin t'aeileon to 
Silchester in the liisL cenLurv, and it nocaino a busy 
industrial town m the thud 'I'hc leAilts of these 
excavations justifyj their continuance on a wider 
scale 

BACTFRroi.o(,v OF ('ann’fo Mfat and Ftsii —The 
results of an investigation by Dr W (G. Savage and 
Messrs K F. (ianwicke and R B (Gakler on the 
bactenologv of canned meat and lish have been 
published by the hood Investigation iioartl as 
Special Rep No 11 (IIMSO puce 2S OU net). 
The report is based on the examination of 344 samples, 
the object being to asceitain the character of bacten.i 
concerned m tlie spoilage of these canned" foods 
Moulds and yeasts arc of rare occurrence and probably 
of little importanci' (ibligatc an.iorobic bacilli are 
rarely presi'ut in sound tins, but were nearly always 
associated with obtrusively decompf>sc<l conditions 
m the tin Sporing aerobic bacilli aic frequent lu 
sound sariqiles, and many of them must be regarded as 
potential causes ot dcionqiosition , they aie unable 
to develop in sound (ms from winch air is excludeil 
and persist as harmless spores Non-sporing bacilli 
were found m maiiv samples, their importance depend¬ 
ing upon their biological charai ters Thus, strains of 
B protew^ ar( important laiist's of dccomposilKin 
Thcimophilic bacteria {ir. bacicn.i growing best at 
55*^ f"-) searched for and found to be widely 

prevalent but, being non-prciteolvtic, are unlikelv to 
cause .sjioiUgc Micrococci are mfrecjiienl and as a 
gioiij) cannot be regarded as a cause of spoilage, 
though tlu'y may assist more proteolytic types ol 
organisms Nearly <12 per cent, ot sound tins are not 
sterile, the woist offenders being crab and lobster. 
Sterility itself is tlierofore not a criterion of sound- 
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ness, and these surviving bacteria do not in any way 
injure the foods in which they are present owing to 
their inability to multiply and produce decom¬ 
position under the conditions existing. Suggestions 
are madp respecting the process of manufacture so as 
to reduce spoilage to a minimum. 

Flower Structure in the Lecythidaceaj.— 
Prof. McLean Thompbon has published a further 
•study of floral morphology in the T.ecythidaceai, a 
jxiciihar tropical family with large fruits, related to 
the Myrtace® (Trans. Roy. Soc. Edm., Vol. 53, 
Pari I , No. 13) The present paper is devoted to a 
study of the flowering and certain stages in the floral 
development of Napoleona tmperiahs, the first 
member of the West Afncan genus Napoleona to be 
dcsrnlxid, in i78(), by a French water The jx'culiar- 
itics of the flower include so-called inner and outer 
corollas witli a senes ol pelaloid lilameiits between 
them. Many interpretations have been placed u})on 
tliesc structures The floral development indicates 
that the petaloid hlaments and the outer corona have 
taken the place of the outer cycles of stamens 111 the 
Myrtaccous flower, as Bentham suj>j)()se<l. The style 
IS surrounded by a fleshy glandular di.se winch is 
considered to be a remnant of an inner st.iineii- 
beaimg whorl 

11.\waiian (Grasses —A comprehensive ai count of 
the grasses of the Hawaii islands, wlnth is based on 
special collections made by the author in loob. and 
on all accessible material gatliered by other observers, 
IS providetl m Memoirs of the Bernice Paualii Bisliop 
Museum, Vol VIII No. 3 (Honolulu), "The 
(.Grasses of Hawaii,” by A. S Hitchcock 'I'he 
jirelimmary discussion deals with the distribution 
from an ecological standpoint, with tin' cluef agri- 
tiiral gr.issi's, and with introduced spc'i les A large 
nuinlMT ot the grasses of the islands have been 
intnuluced, 83 species in all, mostly from Europe, a 
few from Australci and the Ivast Tmhes Many of 
the 47 native sjieiies are eiulennc, and most of the 
otheis have exten<le<l northwards to Hawaii from the 
East Indies and the soiitliern Pulynesi.in islands Of 
the 3<) endeniK species 7 are annuals, .ill belonging 
to the genus l^aincuin The sei ond part is systematic 
and gives a full rlescnption of each species, ihe 
ncccssaiy key> being providinl , new species arc 
described, together with a new section ol Poa, Siphono- 
coleus sect nov. 'J'hc treatise should provulc a useful 
and well-arranged reference woiU lor students of the 
Giannnaccae. 

Wi'.sr Inoian Hurricanes -An article on the 
formation an<l movement of West Indian liunicancs 
by Mr IL H Bowie of the HS Weather Bureau 
a])}icdrs m the U S Monthly Weather Uevtav, April 
IQ22. The area of first appi-aranec is described as 
extending from latitude 10^ to •23'^ N aiul from 
longitude 56''’ to 93'^ W Huring a period ot 33 
years, 00 jier cent, of the West Indian huiTicaiies 
are said to have luul their origin within and not 
without this area. It is asserted that some years 
pass without hurricane formation, wluk* other years 
are notable lor hnrruaiu' frc(|nency. The origin of 
a hurtu.ine is by no means certain, and tlie antbor 
states it IS ('ven now dillicult and next to impos¬ 
sible to say w'lucli of the many hypotheses is the 
correct oiu', The jirevalont supposition of the origin 
is the meeting of adverse currents, having different 
ti'mpcratures, which produce gyratory motions of 
the atmosphere. Many men of science are of opinion 
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that tropical ^clones are essentially convectional 
phenomena. Observations in the free air in and 
around a tropical cyclone are not available. Dr. V. 
Bjerknes, in his theory of the polar front, has 
recently given a new conception of tlie part that 
local wind systems play in the formation of cyclones. 
The author states that it would seem that tlio cause 
of the origin of the tropical cyclone may be found 
in the counter current theory as to initiation of the 
cyclone centre, while the convective theory accounts 
for its maintenance after having staited Much 
information is given on the movement of hurncanes, 
and there arc numerous charts sliowmg the travelling 
centres in association with the surrounding distnbu- ' 
tion of atmospheric jiressure. ! 

Local ok Heat TnuNDhK.sTORMb—'Ihc LS ; 
Monthly Weather lii’view ior June gives an interesting 
and instructive account of the development of i 
thunderstoiins by Prof. C. F. Brooks, of the Clark ; 
University, which was presented before the American 
Meteorological Society m A}iril last. Tlu; supjily and 
action of the ascending and descending imronts 
of air are explained, a.s well as the foimation and 
effect of ram in the development of the storm 'Phe 
physical make-up of the thunderstmm is said to 
develop <[uickly into a central descending and out-‘ 
fianng current of cold air, surroundc<l by a cone ot 
rising warm an, and still farther out by a /om* of 
descending air A thunderstorm is ( 1 estnbe<l as the 
result of relatively large streams of air m violent 
convection attended by abundant condensation of 
moisture With reference to the rapid nsiiig of air 
in cumulus clouds that are growing into cumulo¬ 
nimbus, the author rem.irks that on diHerent occa¬ 
sions ins rough measurements have shown upwanl 
motions of 3, ,|, and 7 metres per second m the tops 
of cumulus clouds Avialois ami aeronauts who 
have been witlim ai'tive ])oitions of cumulo-nimbus 
clouds have experienced great bumpiness owing to 
the strong up-and-down ciiricnts Violent convection 
is said to be causi'd by the instability accomp<inymg 
a large lapse i.ile in temperature. Abundant con¬ 
densation of moistme is C'sentia! to llie stait of a 
thunderstorm 'I he gist oi the (ommimuation is 
the predicting ol !o( al thumh'rslorms, and <eilam 
ipicbtions <iie foimulated lor the iorecasler relative 
to streams of air, convection, and <ondenxatioii 
It IS suggesle<l lliat the conditions be biluil.iled and 
that use be iiiaile of a + or - answer, the summing 
up of wbuh will mdicaie whetlier local Ihundeistoims 
arc ])robabl<‘ Important information is given as to 
wlieie lot al 1 humlersloims originate. 

The Sriii' kl-gae Vor.TMrrLR — When il is m-ces- 
saiy to ineasnn' Ihi' maximum or peak voltage of an 
alleinatmg uirrent fiom a tiansloimer or imhution ! 
coil the spheie-gaji vollnu'lei is oft<‘n used, .is its ' 
imlKationx aie imlepomlcnl of iIk' luimulilv of the 
ail ami ot the lonu of llic voltage wa\<“ The J 
following parlicnlais of such an mstriiment al the | 
National IMivsical I aboialory, fiunisliod l>y T)i F I 
A Owen m tlie (htobei issue ol the lintiiuil oj the 
lionti^tn Sourly, will prove useful i he spheies, 
cm 111 di.uiH'ler, au inoimled on (‘bomle pilUiis 
cm long, with sidjihur imgs 5 cm long let into iliein 
for additional insulation One sphere is fixed and 
the oilier suppoited on a slide which can be moved 
towards the fixed splieie by nu'.uis of a si lew A 
scale (HI the slide givi's tlie distance apait ol the 
spheres at their nearest points, ’the sphiTcs are 
connected to the siijiply ami are moved sk>wly low.irds 
each other till a spark pass(‘s The jieak voltage is 
then (deduced froie the distance apart by the following 
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data: i cm. 327 kilovolts ; i, 60 ; 3, 86; 4, 196 . 
5, 124 ; 6 cm. 141 kilovolts. 

Ozone. — Prof. E. H. Riesenfeld, of Berlin, has 
recently described [Chemiker Zetiung, October 7) the 
preparation and properties of pure ozone. Ozonised 
oxygen containing 10-13 ozone was lique¬ 

fied m exhausted glass luilbs by cooling m liquid air. 
The deep blue lK|iud, on exposuio to icduccd pressure, 
gaveolt mainly oxygen, . 111(1 al a certain C 4 unposilioii 
sepaiated into two layers tlio upper, dark blue, layer 
was a solution of o/one m lupml oxygon , the lower, 
deep vmlct-black, layer was a .solution of oxygen iii 
liquid ozone. Tlie lower layer, foiinerly considered to 
be pmc ozone, contains about 30 piT camt of oxygen at 
- 183'’ C. The oxygen was pumped off from it. and 
pure liquid ozone*(LP -iu-4'(.‘) obtained The 
vapourdensity of 48 (Oj) was fotiml by Dumas’ method. 
On cooling in lujmd hydrogen, solid o/one, m violet- 
black crystals, M,P -2.}97'^ was formed The 
gas, deep blue m colour, is, m the .ibsence of all 
catalysts, imnarkably st.dile Pure gaseous ozone 
can be exploded bv an eloctnc spark, but .some re- 
iiuuns unchanged This would beexpeded from the 
endothermic cliar.ictcr i/f the subst.nice I'lie critical 
tempeiature IS No evidence wiiatever of the 

existence of fnglier jiolymers ot oxygen was obtained : 
both m tlie lu[ind and gaseous states tin' formula is 
O3 This work is of great nitoicst, ami, apart from 
the delei mmation of tlie ph\sical propel ties of o/cme, 
it removes the last doubt as to I lie simple cli.iracter 
of o/one—“ oxo/on ” do(;s not exist 

r Dut'Ere.n i'iai. Gas A.nai.yms - .Mention has alr<“ady 
been made in Naturi- of a meiliod devised by J)r 
G A. Shakespc.ir of Birimiigham lunveisity for 
measuring vhllerenccs in* com|)osilioi\ of similar gas 
mixtures The method, whuli has proved itself 
valuable for controlling tlie jmiity of liydrogen, the 
safety of atmosplieres in b.illooii slicls, and many 
otlicr purposes, (Icpcnds on the ditlmcnces of tlicrmal 
conductivity of gases 'I’wo ideiilical sjurals of 
platinum wire aie enclosed in sejiarate tells in a 
motal block, each sjural forming oiu' arm t>f a Wheat¬ 
stone Piiidg(' ciixml, the ollu-i two <irms being of 
nianganin An eleclri<, current llowing thiough the 
budge Ihereby lie.its the two sjinals. wlmh lose heat 
to the walls of the tells if the two < ells contain 
gases of dillmcni thermal tomlm tivilies the spirals 
will cool al diltercnt lati's. ami om; spiral will there¬ 
fore bt inaiiilamtHl at ,i liiglu-i lempi'r.iture tiian the 
other The dilfeiente in lemjieialure of the two 
wiles thus caiis(‘s a delledion ol tht“ galvanometer, 
tlie exttmt of whith d(‘pemls on the ditlcnmce in 
comluctivily of the two gases The tonstnittion is 
sudi that tiianges in the ti'inptT.ilure of the gases 
affect both sides of 1 he biidgi' cqii.dlv If, IhtTefore, 
one tell conl.'uus a pure gas, ami the other cell the 
h.ime g.as mixed vvitli sonu' otlua constituent, the 
('xtciit of the tielleiiion will iiidiuite tlie jHopoilion 
of the SCI olid gas present, .uid Hie g.ilv anomiTer can 
b<' tahluaied to show diie«tlv the peireutage com¬ 
position ol the mixtUK' I he dilleiemi' m touduc- 
tivity between an and tarbon dioxide cii.diles the 
luetliod to be used to deteiimm the pcri entage of 
catboii thoxitk'm llue-gases ’I he t>tlu‘i lonstituents 
of lUie-gases eitlici li.ive llieinud cmiductivilws ditfci- 
mg but Utile fnmi those of nitiogi'ii, or are iiegligfblc 
m amount, while flu- elhal of the w.iUr vapour eau 
be couutei.'K ted bv keeping (he gases m both cells 
satur.itcd lb attention to ceitain details the method 
may Ix' then apjilicd to follow the ciiaiige lu carbon 
dioxide content of fhe flue-g.vs(*s in fuel-consuming 
installations The mstrumenl is made by the Cam¬ 
bridge Scienlitic fnstiumcnt Company. 
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The Origin of Magnetism. 


tho propo^ial was first made to liold in 
' ' Section A of the Hritish Association at Jiull 
tins )LMr a discussion on " Tlie Origin of Magnetism,” 
it was met with the criticism fiom eminent (piarters 
that the tune was not yet ripe for tlie consKk'ration 
of this su'iject Those who attended tlie meeting 1 
will probably .igiee tliat this view was pistifieii, for 
it can seart<“iy be said th.it the ])osition was .idvanccd 
applet lably, or lliat any real, or even ]>laiisd>lc, 
answer was given to the mam (pieslion iinoKed 
Pcrliaps tins was in some measure due to the rcgiet- 
tabh‘ absence of I’rof Langevm, who had promised 
to imike the opening icmarks, and had <“\pressed his 
intention of using the oppoiliinity for a critical sur\ ey 
of tile whole subjeit lint a lecuirence of the ill- 
iieallh fioin whicli he h.is mtermittentlv siil'lered for 
a long lime deprned the Section of Prof f.angovin's 
jircsenee and his eagerly aiiUcijialed conlnbiitioii to 
the discussion As it was, the disuission lacked co¬ 
ordination , tlie icmatks f)f the vatious spcakcis bore 
little relation to one anotliei 'Jlieie w'as the exposi¬ 
tion by Piof Weiss of Ins tlieoiy of the molecular 
field and the ('xistimce of inagm lons , then Sir J A 
Kwing's (k'scnption of his new' molecular magnet 
iiioilels . then the nunarks of Dr, A F-. Oxley on the 
changes of susceptibility impaited to platimim and 
palladium by tbe oca hision of hydrogen ; and. finally, 
an account by Mr J. I*' J 3 ates of tlie measurements 
of llic Kichardson effect recently eained out by Dr 
Challock and Ininself.— all contiibutions of consider¬ 
able iiKlividual mtciest, but not closely related to 
one aiiotlier nor providing lyi answer to the essential 
question of tlie of magnetism 

In spile of the compaiati\<“ failine of the discussion 
in its wider aspects, om- felt that tlu' time had not 
been wasted, pinuipiiily hreause it allortled an oppor¬ 
tunity for Piol Weiss .to give a most interesting 
account ot his u<irk in < onnexion with ferroinagnetisin 
and param.ignelisni. whuh is not too well known m 
tins countiy Prof W'eiss at very short notice under¬ 
took to open the discussion m place of I’rof T,angcvm, 
and a fauly complete account of Ins remarks will 
eventually appear in the Report of the Association 
An outline of this exposition may be profitalile here 
Staitmg from the analogy ol ijie dillerence between 
the laws of llmd compiessduhty for low and high 
densities, I’lof Weiss sliowed Jiow i.nngc'vin’s kinetic 
theory ol paramagnetic substances may be inodified 
so as to me hide stiong magnetism --or ferromagiudism 
—by the .issumption of the existence of a molecular 
field analogous to van der W.tal’s iiilc'rnal pressure 111 
fluids A whole array expenmeiilal facts was 
brought forward in su]>poit ol this theory of the 
molecular field. It provides an explanation of the 
variation of magnetic Siituiation willi tempcialinc , 
it accounts pieciscl\ for the transfoiination ol ferro¬ 
magnetism to jiarainagnetism at the temiierature of 
the Curie point, and for the observed law of this 
paramagnetism. I'lie tlieorv also points to a dis- 
contnnutv of spei ilk heat at (he ('line point, and the 
magnitude of the discontinmty, calcul.ited from iii.ig- 
nelic data, agu'cs with caloiimetnc measurements 
Still imfre mteiesting is the lecenUy discovered mag¬ 
neto-caloric phenomenon, which consists of a re¬ 
versible temperature variation accomp.mying mag¬ 
netisation Tins diifers from the ordinary hysteresis 
effect, which is iire.veisihle, and always involves 
heating. In the reversible olfeet, magnetisation pro¬ 
duces a rise of temperature and demagnetisation a 
fall At the Curie jioint the change is by no means 
negligible, reaclnng, as it does, a value of about i” 
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in fields readily attainable The extent of temperature 
variation calculated by means of the molecular held 
theory agrees with that observed 

When one comes to calculate from various c.x- 
perimental data the numerical value of tho mole¬ 
cular field, it pioves to be of the order of magnitude 
10’ gauss, which is far in excess of the magnetic 
field winch might m tho most favourable circum¬ 
stances be ])roduccd by the magnetic moments of the 
molecules of a ferromagnetic body, namely, 10* gauss. 
This remarkable n-sull indicates tliat the so-called 
molecular field has not itself a magnetic origin. In 
this connexion Prof. Weiss’s own (Iransi.itod) words 
are worth <iuotmg — 

“ It IS tlierefore impossible for the mutual actions 
reprcM'nled by the molecular field to be of a magnetic 
nature It is just a notation for forces of a non¬ 
magnetic character, witli a symbol borrowed from 
magnclisin I prefer, in place of the pnimlive de¬ 
finition given earliei, the cqmv'alent defimtion 



wluTC U IS the mtiinsic energy per unit volume, and 
I tlie intensity of magnetisation. This deliiution is 
advantageous in that it does not prcjinlge the nature 
of the forces . . It docs not appear to be impossible 
that the forces may be electrostatic; that, however, 
is at present a pure supposition ” 

Ill the second part of his addiess Prof Wiuss 
directed attention to another important aspect of flie 
combined kinetic theory of Langevin and his own 
llieoiy of the molecular lick! 'I he possession of these 
Iheoues permits the calculation of the values of the 
molecular or atomic m ignelic moments which have 
been the imdeilvmg assumption in all theories of 
magnetism A great number of atomic moments 
have thus lieen evaluated from many e.vpenmental 
sources, such as the measurement of the magnetisa¬ 
tion of fcnomagnetic substances and tlieir allovs both 
m the ncigldioiirhood of absolute zero and above the 
Ciuie j)omt. tho investivalion of the paramagnetism 
of solutions of salts, and the like I he general law 
which emerges is that “ all atomic moimmls are in¬ 
tegral iniilliples of the same elementary moment, to 
which the name mav,}icto>i has Ix'cn given ” I’or 
example, six different and independent observers have 
found for nickel, over a temperature inteival of about 
joo'’, 8-03, 7-99, 8 o.p 8 05, 8 03 and 7-98 magnetons re¬ 
spectively. numbers which, it will be seen, arc in the 
immediate neighbouihood of the integer 8 It is, 
besides, a gciierrd property of atoms to possess dil- 
ferent integral numbeis of magnetons according to 
various londition.s, sucii as their state of chi'niical 
combination, or their temperature, whether 111 the 
ion, or m the iinihssociati'd moleeule Prof. W’eiss 
altirms that the magneton is it real entity, ami he 
pointed to the fact that Ihe Rulherfor^J-lkhr atom, 
togetlici vvitli Planck’s quantum theory, actually <loes 
indicate the exigence ot a umvcisal elementary 
magnetic moment, which, however, proves upon cal¬ 
culation to be almost exactly five limes as great as 
the magneton 

Jkof Weiss’s general conclusions may be summed 
up by quoting him again — 

1. (Jne of the esscnti.d conditions for the pro¬ 
duction of strong niagnetisin— or ferromagnetism— 
IS the existence, between molecules posscssmg mag¬ 
netic moments, of important mutual actions which 
arc numerically expressed by the molecular field, and 
arc certainly of a non-magnetic nature 
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2 The appearance of atomic moments as mleeral 
multiples of the same elementary moment—tiie maf<- 
neton—is thus one of the important aspects of mag¬ 
netic phenomena." 


Altogether a convincing oxixisidon, in spiU; of 
Sir Ernest Unthcifoul’s amusing .illusion to the 
fascination which xvholc have for physicists. 

A O. K.\nkini 


Man and the Ice Age. 


the many discussions which look pl.ue dniing 
^ ' the recent meeting of tlie Jintish Assiui.ition 
at Hull, few aie likely, on purely scientilic grounds, 
to piovc of more imjMu tance Ilian that on the lelation 
of man to the icc age in Hritam. in which the sections 
of geology, geography, and antliropology loolc part. 
It cannot be said that any agreement was leathed , 
but the signilicante of the discussion lies m the fact 
that protagonists ot ditfcient schools of thought m 
geology were brought face to face, while aich.cdogists 
and geograjihcrs weie able to foimulati* and l.iy before 
them probk'ms for the solution of wlm.h they .iwait 
the assistance of geologists In consideimg the 
problems of the ice age, geologists and arclueologists 
are dealing with the same inatciial, but cacli from 
their special ]>oint of view-, 'l lie lesult has been a 
dil'terencem nomendatuieand method ofclassihtation 
the geologist thinks m terms ot the deposits; the 
auhaologist m teims f>f th(“ artefacts found m them 
Conse(|uently, as Prof i\ F. Kendall pointed out, any 
discussion between them is likely to conn' to a dead¬ 
lock through dis])arity of nomem latiirc This discus¬ 
sion, howevei, showed that the difficulty is by no 
means insupeiable 

It was apparent at an early .stage in the discussion 
th.it there eMsted a dcai-ciil difiVrence ot opinion as 
to iiie method of .iiiproai h m all.u king the problem 
Indeed the title ot the iliscussion, in suggesting a 
restiiction ot llie subject mattoi to Britain, was 
a challenge winch Piol \V J Sollas was not slow to 
take nj), when at the outset he niamlained that it 
was miiiossible to loiisidcr llic evidciuc m liiitaiii 
apaiL liom lomlilions on the Continent Prof 
Kendall, on the otlier li.iiid, lield that not moicly 
must consideialion be coiilim'd to the cvuleme as it 
IS presented m the J’utisli .iie.i alone, but th.it tlu* 
solution i*f lh(“ pKiblem ninsl be sought in ILast Angli.i 
in the relation of th(“ norHi( rn diifl to the chalky 
bonhh'r d.iy On tins jxunt. Prof. KemlaU’s lucid 
snmin.iry of tlie exideuce ga\(“ his audience a < lear 
indication ol the naluie of the problem and of the 
t \lent to which the lliitisli dat<i may be expected 
to thiow light upon the problem .is .i whole U 
tuins to a gn-at extent ufKUi tlie view winch is t.iki-n 
of the lelation ol the gl.iii.il dejiusils of \oikshin 
to those ot Fast Anglia 'the di.iikv' boiildet d.iy 
of ICist Angli.i was caniod down b_\ ice fiom noilh 
of tlie Wasli and the feus In \oiksliire there rs a 
dear glaci.il seiptem e of .it h ast Ihiee boulder i la\’s. 
Ml the lowest of wliidi is a S< .indniavian eUMiieiit 
In Jhof Keiid,ill's opinion the )io[)e of coiielatmg 
the \orkslure i-\ idence with that of feast Anglia is 
to be found in llie Wolds, on tlie west ol whuh is 
found the juiiple day of Yorkshire, and on llie iMst, 
the chalky boiildci d.i)’ Was it possilile, lie askeil, 
that the lattei might fie llic ])ur])le day li.inslonned 
by Its p.issage over the Wohls ^ 

'The ticiul ol the distussioii was to show that the 
archa'ologii .d problem is narrowing down to ihe 
cjuestion of the rcl.ition of the gravels coni.iming 
Chcllean and Acheulean implements to the boulder 
clay, a definite issue foi solution by excavation At 
Hoxne, such implementileious gravels were found to 
overlie a boulder clay, but the evidence is by no means 
entirely tondusive and appears to conflict with that 
from elsewhere. Prof. Boswell iiad^hoped to be in 
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a position to pl.ue ludoK' the sections Hk* results of 
exc.ivations midertakeii to del<Tmm<‘ this jioinl, but, 
imfortmiatdy, they had not been (omplcled m tune 
On the othei ImikI, Mi 1 l.i//ledine Wairon showed 
himself an nncomjiroiiu-'Uig ojijnment of anything 
but a post-glacial date lor the palaolitliie gravels, 
on the ground that tlicv .lU' lonlonn.iblo to 11 k‘ 
holocene alluvmni, a condition wlmh would ho im¬ 
possible had tliey been subjected to gl.icial action 
Tlie general disposition .ijijKMicd to bo, liovvcwer, 
th.it further cv ulencc on this c U ar c nicial point must 
bo aw'.iited On tlu‘ vvluilo, tins would appear to 
be m agreement with Ihe tcnclciuy of the opinions 
winch have been elicited by the Mulish Associ.dion 
Comuutlce ajipomtcd at the Caidill meeting to icport 
on the lelation of early tvix'sof p.d.oohlliu iniplements 
ami glacial deposits Of these some liavc ajipe.ired 
m Man , others await pnblic.ilioii 

Tlie interest of ardi.cologists .nid geographers, 
howTvei, IS not boundiMl liy th<‘ position of m.ui in 
relation to gl.icial (lojiosits m tins country 'fhey 
would wish to know how f.ii comlilions m this 
country can lie equated with eomlitions in the 
Continental area, extending this term to mdiule 
North Africa, ami how far it is possible by geological 
evidence to link up the pal.eoUlim cultiin's of’this 
countiy witli tlie cultures of these .iieas riioy 
welcomed, tlieiefoie, the opiuiuig reinaiks ol Hie 
jiresidmit of the antliropologi. ,il seilioii, Mr I’eake, 
in whicli he referred to the tenlalive si hmiie for 
ellcctmg tins wlmli he had put foiwaid,^ and Hie 
pronmincemenl of Piof ^olkis th.it the Jfiitish 
evidence loiild not be consideied .ip.nl fioni the 
'^'(mtuieiit.il evidi'iu (' Pri)f Sollas ably suimn.inscd 
Penck’s views, and pointixl out how Itie dilleremes 
between the h'rench and (unni.ni geologists might 
ix' r<x om ileil- ditlmcnces howevei, wlmli did not 
.itliif Hie question ot Hie gi'cilogii'al age of man 
Penck’s four gieat jienods of gla< i.ition m the K.isteni 
.Mps coiikl be coiielalcd with Hie iiver gravels, while 
in l’'ran<(“ gi.uiation could he luoiight into ri'lation 
with laised be.iclies As a lesult of sm h .i coirel.ition. 
It appealed that the ( hellean implements belongeil 
to a waim pciiod, the Kiss-Wiirni, the M<.)uslenan 
straddled tiie Warm, ami Hie Am igii.n laii .iml later 
pli.ises of ji.ikeolitlue culturi' wete post-Wurni 

I he point ol v lew of Hu* ai i li.i'ologist and geograjilier 
was well put by Ihol 1 ! J j-'leure 'Ihe aich.eologist 
111 parlK ulai has ariived .at ciTt.im lonclusions on 
pinadv arch.cologu.al (‘videtice, for wlmli he looks to 
the geologist tor lonhrmation oi llie revcTse Prof, 
bleure pointed out th.it Hie Huee ceiUies of glaciation, 
Scandinavia, Britain, and the Alps, could not be 
considert'd apart Any ch.inge m tlie distnlnition 
of ue in one area was liouml to .ilfect the climate 
.ind distributum of ice in the oHieis, It was therefore 
iiicuinbcnt upon the geologists to piodme a scheme 
applicable to all areas • 

An intcTostmg question to vvlnc]i Prof Fleuro 
allmhsl is raisecl m the relation c)f the Buhl period, 
w’liK h was marked by a leadvanci* of the ice, to the 
conditions in Scandinavia desenhed by dc (reer. 
The study of climatic (onditions m.ay also be expected 
to throw light upon the problem. Prof. Fleure 
pointed out that a constant .inticyclone over the 

I Man, t<) 23 , No. s 
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glaciated region would cause a constant succession 
of cyclones accompanied by a high rainfall over the 
Med 1 terrai lean and Western Asia. This would support 
the view that the desert belt of the Sahara was then 
more to the south, thus accounting for the vast 
number of pala^ilithic implements, accompanied by 
ostrich shells, found in that area. It would also 
strengthen the probability that man drifted north 
as the climate improved after the Wurm period, 
and confirm the suggestion of the archaeological 
evidence that after the Aurignacian period there is 
no break 

A senes of recent investigations on the south 
coast m Hampshire and Sussex, wlucli were described 
by J)r. Jv. S. Palmer, bear very directly upon the 
(luestion of the ecjiiation with ('ontmcntal deposits. 
Dr. Palmer, who w'orked m collaboration with a 
geologist, liad cncleavoured to relate climate and 
deposits with implements As a result, the lOO ft. 
terraces and bctuhes show a warm fauna associated 
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with Acheulean and early Mousterian implements; 
the 50 ft. and 15 ft. terraces a cold fauna associated 
with Mousterian implements, the cold period being 
interrupted by a slightly warmer period which 
justified the division of this phase into two parts. 
In the superficial brick eartlis were the Aurignacian. 
and over the latest Combe rock were the Magdalenian 
implements. Dr. Palmer found a correspondence 
between climate, culture, and land oscillations. The 
investigations were carried out without reference to 
nomenclature, but on comparison, corresponded with 
the Continental system of Penck. 

At this point the discussion closed If it liad 
attained no very definite conclusion, the air had 
been cleared. One definite question has been formu¬ 
lated for further investigation, and it has been shown 
that a considerable body of opinion is approaching 
some kind of an agreement as to the manner m which 
the evidence m Britain may be brought into relation 
with that of the Continent. 


Generation and Utilisation of Cold. 


'T''HE geimral discussion on tlie generation and 
^ utilisation of told which was held at the 
Institution of Ivlcctrical Kngincers on October 16 
was organised jointly by the h'ar.iday Society and 
the British (’old Storage and Ice Association. 
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Although thr papas read at the meeting dealt with 
various aspects of the Inpielaction of gases, there 
vKre no contrilmtions from the rcfriger.tting indiislry 
I'ossibly the appheafions of told for tlie preservation 
of food .sfiilfs have become so standardised that our 
refngeratmgt^ngineers do not interest themselves in 
new dcvelo|hienP? It was intended that the 
opening jiaper 'of the discussion should be read by 
Prof. H. Kamcrhngh OnneV, but owing to the death 
of his colleague. Prof. Kuenen, he was unable to be 
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present Conscijuently Dr. C. A. Cromnudm com¬ 
municated Prof Onnes’s paper as well as his own. 

The Leyden cryogenic laboratory has been engaged 
on low-temperature mvesiigations for the past 
thirty-five yeais, and such magnificent work has 
been done there that any comnium- 
cation emanating from this special¬ 
ised institution i.s read with con¬ 
siderable interest 

J)r. Crommclm’s paper was of 
the nature of a general description 
of the methods of experiTnent 
whereby they obtained any de¬ 
sired tenqierature below zero centi¬ 
grade and mamlained this tempera¬ 
ture constant within o-oi° C The 
equipment of the cryogenic labora¬ 
tory IS essentially a series fif jdants 
working on regenerative Pictet 
cycles flown to lupnd nitrogen 
temperatures Below this, liquid 
hydrogen and liquid heliutn are 
einployeil. In the Pictet cycles 
methyl chloride, nitrous oxide, 
ethylene, methane, oxygen, and 
nitrogen are used. .Any one of the 
substances boiling under appro¬ 
priate jiressure will give .1 range 
of steady temjieratures. Jiy these 
means a range from -•24'^ C. to 
- 270"' (' IS obtained which is 
complete but for short gaps 

Oyostats containing the ditler- 
eiit lupiids are therniailv insulated 
by vaciiitm walled vessels and the 
losses reduced to a minimum by 
the immersion of the apparatus in 
batlis of the commoner elements 
um’i.'. such as iujiud oxygen 

For tlie range -230” to 

wdiich cannot be obtained by the use of a boiling 
iKpiid, a hydrogen vapour cryostat is employed, the 
vapour being heated electiically to the desired tem¬ 
perature and cuculated around the expcumental 
bulb. 

The. paper also conlaitis some interesting data as 
to the rapacity of the plant, and it is stated that 
liquid hydrogen can be produced at the rate of more 
than 13 litres per hour. A high degree of purity is 
required in the gases employed, and it appears that 
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the ordinary liquid air process of producing oxygen 
does not give gas of sufficient purity. 

Prof. Onnes's paper contams an account of his 
attempts at producing solid helium and, of course, 
the attainment of the lowest temperature. His 
original experiments with ticlium date back t(3 
fifteen years ago, when he found that liquid helium 
boiling under the lowest pressure he could produce 
fabout 2-2 nun) did not solidify. Ihe temperature 
was estimated as 1-15° absolute. In 1920, Onnes 
determined to make a fresh attempt, using the best 
pumps available for reducing the pressure Batteries 
of lyungmuir condensation pumps were c<mstruct(Kl, 
twelve of glass and six of iron, all working in parallel 
and delivering into two Burckhardt vacuum pumps 
connected in senes with a Siemens oil pump The 
largest Burckhardt pump was capable of dealing 
with 360 cubic metres of gas per hour. A diagram 
of the expeiiniental arrangements is shown in Fig 1. 

The complete battery of pumps was capable of 
removing one litre (N.T P) of gas per hour under a 
suction pressure of o 005 mm , but owing to the gas 
friction 111 the apparatus, the actual pressure produced 
at the surface of the helium was only 0-012 to o-otj 
mm. Under these coiiditions the lowest tmiiperature 
attained was 0-82® absolute Even then helium did 
not solidify. 

Not the least diH'iculi part of these investiga¬ 
tions IS the measurement ol temperatuic Ihe 
actual tenqierature of tin* lujuid is obtained by 
calculations based uj)on the general e<piation of 
Van der Waal and extrapolating the temperature 
vapour prcssuie relationship for helium The foim 
of the extrapolated < urve was compared with those 
obtained for various other elements as the hue shows 
a decided curvature at normal temperatures At the 
meeting Prof PorLet discussed the tlieoretical basis 
of this method of extrapolation and the possible eiror 

The two ])a])CTs from the Iveyden laboratory should 
k prove of material assistance to the student interested 
in the technique of low-tempoiaturc investigations 

The industiial application of the luiuefattion 
processes was dealt with by tlin'c speakers Mr 
K. S Murray gave a geiu-ra! a<ioimt of the processes 
employed by the British ()\\ gen Co It was mteicst- 
llig to he.ir til.it the ellicieiicv ol the li([iiefa(:tion 
process IS not a])j)reciably greater than th.it of the 
old haimm o.\ide piotcss using llie reversible pressure 
reaction The advantage of tlie hquelactiuii process 
IS that it protlm es a purer gas Figuies foi tlu‘ tost 
of prodiKing <^xygt‘n were given, .is well .is technical 
dcs(.ri])tions of ilie various 1y])es of reclilication 
apjiar.itus 

'I'he second paper vs.is sen! by M Claude, and in it 
was (lesciihcd a pl;int lor the separatum of iiyilrogen 
from water gas by a liqnef.'ution pioeess i lie 
method can lx* utilised wluui the gas, such as that 
from coke ov<ms, is loo impure to permit of the use- 
of the catalytic icaction depending upon the eon- 
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version of carbon monoxide to carbon dioxide. 'I'he 
plant described is used for supplying hydrogen to a 
synthetic ammonia apparatus producing 5 tons of 
ammonia per day. An interesting feature of the 
apparatus is tlic iulroduciion of small amounts of 
nitrogen into the system to serv'e as liquid nitrogen 
lubricant in the expansion engine 

In the third paper. Mr. IC .\ Criftiths gave an 
account of the use of oxygen in bre.ithing apparatus 
for airmen, and also of the plants foi manufacturing 
liquid oxygen for this purpose The chief difficulty 
in the use of cokl li(|iielied oxygen is that of storage 
and transport. The mechanism ol Ihe metal vacuum 
vessel, which is the only practicable* solution of the 
problem, was briefly dealt with. The inanuf.icture 
of these vessels is a simple in.itter, .iiul the thermal 
losses in properly constructed vessels is 12 per cent, 
of tlio liquid oxygen content per d.iy for a flask of 
two litres capacity, while for a tw'<‘nly-(ive-litre flask 
it IS only \ 5 per cent. 

'Ihe v.iporisers for < on veiling the IkiukI oxygen 
into gas at a rale which e.iii be kept under control 
were described In view of the simplicily of these 
devices, it is surprising that greater use is not made 
of lic|uid oxygen in medical and o.xpciiinontal work. 

'I'he portable pl.ints enqiloyisl for piodncing oxygen 
utilise both the Claiulc aiul the laiide pimciplcs. 
Although the theoretical ofllcieiny of expansion 
with external work is about three times that possible 
with the Joulc-'l'lioinson free exp.insion, the actual 
results obtained on test arc rn^t appreciably different. 
This appe«ars to be dm* to the pr.ictical limitations 
of the exp.ansion engine. A sunil.ir conclusion was 
arrived at independently by Mr Murray in the CtVse 
of laige pl.mts 

The expenditure of newer for tin* production of 
oxygen is of the order ot 2.1 to 3 IT P per litre/hour . 
the figure for the Pictet cycle, according to Croiiimehn, 
is decidedly lower, being only i- 0 | JI P per litre/hour. 
The ovei-.iU elUciency of liijiK'f.iction processes is 
therefore extremely, low aipl generally less than 3 
per cent 

'I'he remammg pajiers \v<'re contiibiited by investi¬ 
gators woiking under the <lir<Htion of the Kngincer- 
ing ('ommittee of the h'ood Investig.itioii Board 
(Department of Scientific and Industrial Research) 

Dr F/er Unlhlhs dealt with the delermmation 
of thermomelnc lag in v.irioiis types of thermometers 
and with some new maleruls for tlu^rmal insulation 
at loi\ tern])eratiiies 

Prof C !'■ Jenkins gavi* a summary of Ins work 
on the thermal piO])er1u*s of ethyl cliloride His 
reseure.h on this substance is an extension of his 
previous work on caibon dioxide, i'he data which 
lie has now obtained should be of considerable value 
to the refrigerating engineer, for ethyl chloride has 
many adv.int.iges ovei animoin.i .ind uirbon dioxide 
for use in small icfiigerating pl.mts 

1 C. A. (iuiFFinis. 


Propagation of the Sound of Explosions. 


I T has fre^jiK'iith tieen noted that on the od.ision 
of great explosions there aii’ « urioiis .inomalies 
in the proii.ig.ifiou "f the sound Usiiallv Iheie is 
a noimal /one ol .uidibilily m the immediate nugh- 
bourhoo<l of the (‘xplosion, bejoiul thi'> a /oik* of 
silence, where the soiiml is not hcanl, and .igam out¬ 
side tile /one of silence .i second /one of .uidihihly 
it IS rernark.ible that while an observci at say 50 
miles away m.iy not h<*ar an ex])losion, an oliserver 
at 80 miles iiuv he.ir it distinctly. 

'I'hese abnormalities are closely connected with 
the meteorological conditions, though the detailed 
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rol.ilionslii]) iH'twTcn tliem is not known. One 
llicny IS that tlie wind lifts tlu sound over an area and 
brings it down again many miles aw.ay Another 
theorv ascribes tlie /one ol sik'in i* to tlu* ^*tfect of 
the distribution of wind and temperature at High 
altitudes The theoretical development of the 
pioblem IS extn'melv complex, and so it was decided 
to make an ex))ennient,il study of the meteorological 
conditions along with <let.iile<l observations of the 
e.xlent of the /one of silence m the hope of elucidating 
the relationship between tliem 
The International Commis.sioii for the Investigation 
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of the I’pjK'i Air appoiutcil a Mib-comniission to 
(onsider the problem set out abo\e. and the sub- 
commission applied to \anous Ministries of War 
ivitli the Mew of obtaining' tlieir collaboration in the 
( as( of obligatory deslriu lion of explosi\<‘s 1 lie 
lirst l.i\oiir<ible rejdy i.iitn* fioni tlie Dutch Ministry 
of War, and it \\<ts Inialh' aiiangcd tliat at 17I1 
(1 M r on ()(tober jS, h\(‘ tons of ainmonnini 
peirhtorate should !»• e\ploded on the (Jldebroelc 
Artilk'iv I teill (ii'oimd (longitude 5 51/ jo" , Kitilnde 
5 i' 20' 

In tins connlrs aii.ing<-ments were in.ide by the 
Melt'OiidogK al (llln e toi the obsciveis at all the 
obsei \atoi les and iei)oitmg stations lo listen foi the 
souikI, and to make nole^ n gaidmg tiie meteorological 
( onditions at tlie tune Wliere possible, (►bser\ations 
of vMiul aiul t<‘mperature m thi* upper air were also 
made lii addition, through the medium ot the 
Press, the ])ubh( were also iiuiti'd to forw.tid to tlie 
Meteorological Ollice notes ol any obsouations made 

Dp to the lime of going to press a total of imire 
than one hundred reixnls ha\e been reieued and 
it has not yrX been jiossdile to examine tliem m detail 
The most ilistant ponds at which the explosion is 
alleged lo ha\e Ikcii lieaid are Noith Wales and 
Korlhunibeiland I'uo \aluable records have been 
olitained on tlie hot wire mi< ro]>luuies of tlie Signals 
1 *xpiTimeiit.il I'.stabhshmenl. .it Woolwich, .iiid at 
Higgm Hill (Kent) respei 11\cl\' 

As siMin as the Ihitish obsoivations have been 
examined .uid summaiised, the results will be for¬ 
warded lo the Dutch Meteorological Sei vu e for 
collation with conlnuMd.il reports 


The Whitworth rScholarships. 

I^YTlKATv importaid (haiigcs aie indicated m 
till' new regiilrilions '01 Whitwortli Scholaishi])S 
whi(h ha\(‘ been issued by the itoard of Education 
In 1023 SIX Wlutwoith^ Scholarships, each of an 
anmi.il \aliie of 125/ and teiialjle for three years, 
will be olteicil for competition, .is wtdl as tw<i Whit¬ 
worth Seniot Schol.irships of an annual \.ihi<' of 
250/, tenable for two years i liere ait; also Whit¬ 
worth prizes -wlntli will be awaided lo imsuccessfiii 
competitors for the scholaiships, not exceeding 25 
in number and ot \alue 10/ eacli The Whitworth 
Exhibitions (50/ lenabic for one year) ha\e been 
abaiuloued the scholaislups will bt' o[)en to 
eandid.ites whoso age does not exceed 21 years, and 
the number of subjects m wlnth tandidates will be 
examined is hnntetl to four ('.intlulates for the 
senior scholarslnps must be less th.xn 26 yeais ol age 
and will be exammetl m seven subjects 

riio Tloard lias .dsi» issued a circular directing 
attention to Iht; changes, sume of winch were made 
last year, in oidei lo lender the Ksjuirenicnts regard¬ 
ing caiululates’ piaclKal I'xpenence in h.ui<li<raft 
more {onsisient with tlie present arr.iiigements for 
apprentu esliij) and training in iiHs b.inK.il engineering. 
'I'he Board’s cxperuiice shows that tandulaU'S may 
be divided into two groiijis. a large one consisting 
of candidates wliose c-dncation since leaving school 
has been part-tum“, and Un whom a full-time couiso 
of study IS likeh lo be suilafiie, aud a smaller one 
consistiKg of those who li.ive alnxidy coiujileted a 
fult-timc course and can take* .i further touise of 
work of post-graduate ^tandar(l Hence the institu¬ 
tion of .scholaiships and senim scholarslnps 

There still remain ihlliculties which the now 
rcgulationf^^'ill not remove, in the four years 
between if^nd 21 years ol age a hard-working 
evening student can reach the ordinary university 
degree standard ni^the subjects laid down for the 
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scholarship examinations, but has only touched 
lightly certain subjects which form part of any 
organised full-time course. If a scholarship is 
awarded to him, and he proceeds to a full-time 
course, he will lind that he cannot be exempted from 
repeating a great deaj with which he is perfectly 
familuir Tins difficult}' is a v'eiT real one, .'is is 
well known to every teachc'r who has been consulted 
by a siucessful Whitworth candidate regarding his 
clioicc of a suitable college^ Then* is also the 
ihfficulty of linding a suiUble opening m tlie works 
after liaving been away for tliree years between 
the ages of 21 and 24, a dilViculty whicli has led to 
many promising young men abandoning practical 
hie in favour of teaching 

The (.irculars issued by the Hoard convey the 
impression lh.it they do not favour the plan followed 
by many of the former sidiolars, w’ho spent their 
sc-holarship term m works ol'lermg special facilities 
for widening their practical experience, and at the 
same time continued tlieir studies m part-time 
courses 'llierc is a great deal to be said in favour of 
this plan, and a glance at the names of former scholars 
who followed it and have risen to eminence in 
engineering would appear lo justify its reconsidera¬ 
tion 

University and Educational Intelligence. 

JIrtstoi.— The Bristol Medu'o-C'hirurgical Society 
has olleri'd tiie soiiety’s library as a gift to thc^ 
Umversity J'lie library comprises aboul J'j.ooo 
volumes (some raie and of gieat interest) ami has l>ecn 
valued at more than 12,000/ It conlams some raie 
books and leceives more than 100 currenl pt-nodicals 
m (‘xdi.nigj* for the sex K'ly’s journ.d The (omidl 
of tlie Dmversily h.is very giatefiilly atLejilvtl this 
magnificent ollci, which will laise the medical libraiy 
of the Dnivcisity to one of the most valuahie 
medical libianes in Uie country The adv.uit.ige to* 
tlu“ n'se.in li worlau' of having .ic<(‘ss to siuli a libr.iry 
(.mnot !)(' over-estimated 

('VMUKIDC.K—Mr H Tv Pnestli y, Christ's College, 
has bcc'ii elec,leil to .1 lellowslnj) at Cl.iie (ailK'ge , Mr. 

M C Jolmson, SI Jolm’s College, lias been elected lo 
llie Arnold (lerstenberg studentship , Mi. N j 1 ' M 
Needham, (ionville and Cams College, has been 
elected to llie Benii W l,evy reseaich sludcntsliip m 
bioi lieini^jlry 

'I'he SyndKate apjiomti'd to dr.ifl Ordm.iiui's to 
carry out the provisions of tiu* iu;w st.itiite admitting 
women sliidents to Ihe titles ol d'giees has been 
publislicd It IS piOj)osed to recognise CthIoii and 
Newnli.iin Colleges .is institutions for the higher 
education of women ten the purposes of the* staliile. 
'Ihe total number (>i students at the two colleges (or 
.U all institutions for the* lugher educ atioii of women, 
should .iiiy frc'sh idlk-gc be* rc'c ogmsed) who arc 
re< eivmg instniclion m the; University or working in 
Hie rnivc'rsity labor.itoric's or nniscmms is not (o 
('X( (“<“d live hundred '1 he Coiineil of the Senate* may 
at any time iiuimrc; into the condition and m.iuage- 
meiit ol a iccogmseci institution for the higher 
ediieation. of women, and ma}, if it think lit, 
recommend the termination of its recognition 
Women must n’side nine terms, and in other such 
matters come iindc'V the same* r{*gul<itions as the 
undcrgraduiites IxTore admission to the titles of their 
degrees. Once tlic* Idle h.is bc*en conferred upon 
them, thc'y bec:ome c*ntitlc*d to we.ir the same 
acacleiiiical dress as that worn by a member of the 
IJnivc'rsity who has been admitled to the same 
degree Women are to be admitted to courses of 
research aud to examinations for diplomas sub- 
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stantially oti the same terms as men. Residence 
already kept and examinations already passed will 
qualify past students for the same privileges as if 
the new regulations had been in force in Ciirlier days 
The Times announces a bequest by the late Mr 
A M. Sliicld of some 90,000/ lb the Cainbrulgo Medu al 
School. The only dehnitc item tnenlioned is the 
foundation of a iMarniddiike Shield scholarship of 
100/ a ^•ca^ in liuman anatomy 

Lnr.Ds—The following appointments to the stall 
have been made by the Council of the rnnersity 
Mr R B. Tasker, honorary denionsti<Llor m anatomy 
for ilenlal students, Mr C Holland Cliild, Mr 
G il. II Russell, and Mr R B 'I'askoi, honorarc 
clinical tutors in dental surgery , Hr A C Monk- 
house, loseareh assistant m the fuel m<lnstnes depart¬ 
ment, to work uiuler the joint committiio of the 
Institution ol (ias Kngmeers and the University on 
gas heating, lighting and ventilation lesearcli . Dr 
E C J’orter, demonstiatoi m the ihqi.utment of 
leather indiistrus , Mr J C Mann, assistant lei turei 
in agriciiltiiiMl cliemistrv , Mr S J Saint, assistant 
lecturer in agriculture , Mr R K E<iwards, demon¬ 
strator m agiiciiltuial botany; Mr J C. Leslie, 
district lecturer m agriculture, Mr. C h' Pilling, 
assistant lettur(?r and domonslrator m agncnituie . 
Mr H \V Swdt, demonstrator m (“iigmcering , Mi 
\V A Wightman, demonstrator in organic chemistrv , 
Mr Tlionuis llendcison, deinonstrator in inorganii. 
chemistrv , and Miss E. M Hickman, demonstrator 
department of pathology and bacteiiology 

^i^NCiiLsiiR - Appluations arc' lUMted for the 
A/. re>n ol Keepei of the Museum in jilace ot Dr 
1 'att(“isall, now ol the* University College of 
V y/?i W’.iles, Carditt The latest dale h>i the leceipl 
'’*'u/Jupplicaln>ns, which shonhl lie sent to the* Sccrctaiv 
of the Maiiciieslei Mnsc-uin, is h'nd.iy, DeveinbcM' i 
iVoMsion has been niadci m the Isic nlty of Tes h- 
iiologli, w'hicli toimei])’ awarded an ordinary degree 
of JiSc 'I'ec h , to give a Jiigliei liSc'leil) degiee 
in vailolls s(‘( lions of ti c hnological scienc'e, one of 
wine h will be llic' c lieniisirv of iolmn mg mattms 
In view oi the letiieinent of Prof H B Di\on 
from thc‘ chan of cheimsliy, .1 comniitlee of past .ind 
preseni students aie laismg a fund to ic’cccgnise his 
tliulv-livc' ye.irs ot distinguished seivice 'I he fund 
15 to he devoted ni.iml\' to the jiiovision of grants to 
enable studeiils of ihemisti v to lonijilc'te their courses, 
and it IS also inleiided to set nj) m lh<‘ chemical 
ihcMtrc' a plaipie or bust of J’lof Dixon Tlicse 
objects nei c'ssit.ite gc'nerons resjionse on the* p.u't 
ol old sliiclc'iits ,111(1 collcMgues of Rrof Dixon, and 
those who liave not yc't snbsciibed are mvited to send 
thou subsu ij.iujns i(» Di Norman Smith at the 
Univc'isiiv A eomplimculni V dinner will be held 011 
Dcsemher (S, fnrtlier paiticuhiis of whicli c<in be 
obtained from Dr J Iv Myc'rs 

Till'. Ass(>u.ili<)n ol SiieiiC'e J eac hers and As>oi.ia- 
lion ol Univeisilv \^’omc■n I'eacheis have oiganisec^l 
a conleieiice on the teaching of seienc e m sc hools and 
colleges to be held on Saturday, November 23, at 
Unuersity College', lamdoii 'I'he ojienmg speakei ■> 
will be Sir William I'lldeii ,ind Mr \ Ct lanslcy 

Thk r'arliamenl.iry candidates of Univeisily <011- 
stitueiK les, lor lhc‘ geneial election on November 13, 
arc as follows (the names of new eandidate.s are lu 
italics) -Oxfoid (2) —Lord Hugh Cecil (U ) , Sir 
Charles Oman fU ) Cambridge (2) —J h' P Raw- 
liiison (U); Prof \V h\ Sorin' (U.) : J H M. 
Butler (Ind ) I.ondoii.— Sir Sydney Russell-Welh 
(U.) ; Prof A. F. Pollard (I,) ; IF G. Wells (Lab.). 
G>mbined English (Manchester, Liverpool, Durham, 
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I/eeds, Sheffield, Binninghain, and Bristol) (2) 

H A. L. I'isher (N 1.) . Sir Martin Conway (U ) . B 
Faraday Tend Dy.S /.uriwurc? (U ). und A iro()/C{Lab.). 
Wales. —Sir h j lAlis (jfiifitli (I.), 7 A. Incis 
(N L.l. Scotland (St Anchews, Glasgow, Aheidecn, 
ami Edinburgh) (3) Su lleiiiv Ciaik (U ) , Sir 
(leoif’r Berrv {{') , D M'CoigCccwan (N 1.) Oneen’s, 
Belfast - Sir William Wliitla (U } 

'1 'hi, list of snccesstid candidates 11? the ojx'ii 
( ompetition foi Rov al St holaislujis and h'lc'e Student¬ 
ships, 11)22, lUst issued b\ Ihc' Ikiard ot Ivcluvation, 
shows tliat m Gimip .\ (Met h.inics) theie were hltv 
four (omj)etitors, and of the iime st holarships and 
studentships <iwaided, six an' to apjnenttc cs m H M 
Dockyaid I'his is a lein.irkalih' testimonv to (lie 
eflKient educational woilv (..init'd on m the tlockyard 
schools, w'hic'h all flotkyanl appic'nticcs mnsi attc'nd 
foi tc'rt.im spi'tihed periods evc'iy week The 
nuinbei of coinpelifois m the olhei groups of subjects 
m w'liivh scholarships and stndenlshij^s <irc awarded 
wcTc' jihysics, 17. (heinisttv, lO. biokigv, 1 . 
geology, no ()uahli('d tandidalc's 

Ni’MJ'ROT'S amioniu emciits ot course's ot tecdinical 
ediuation foi 0)22 23 h.ive bec'u u'teived recently 
Comsc's of advaiKc'd study <ind liaming m research 
arc Tilleied liy tlic' Mam liesiei ( oihge c)f Technology 
111 many blanches of .ipplu'd sc n iu t', iiu Imhng sj)ecial 
jiroblems connected with loxliles, lin wmg and <ilhed 
mdustnes, papcr-inamifactiiie, jiliologi.qihy, coal- 
lai, dyestuffs, and india-ndiber 1 lie mllege awards 
anmially a vaiyiiig ninnbei of researc li st liolarshijis 
(last yc'ar twelve) of 100/ each. o[)en to gi.uhuites of 
any university in the British Empire and to other 
jieisons snit.ibly (juahhed A dep.irtment of m- 
diislrial admimsLialion*lias recently bec'ii ojiencd. 
1 'lic Sir Jolm Cass 'roclmical Institute of Aldgatc, 
London, invites sjn'Cial attc'ntion to its advanccTi 
courses (evening) in brc'vving, mic ro-hiology, petroleum 
teclmologyg colloids, alteiiuiliiig currents and clectn- 
cal oscillations, melallogi.aphv and jiyroinetry, heat 
Ireatmcnl and mechanical testing of metals and 
.slloys, and foundry jnactice llie Noithamjiton 
Polytechnic of I lerkenwell, London, has, in addition 
to its c\ enmg courses, day courses m civil, me< hanical, 
int.Iudiiig automobile and <icionautic,il, <ind I'lec Incal 
ongmeenng, m optical eiigmeeiing and ajiplied optics, 
and in horology 

'J'lJF. Scottish Colleges of Agrn nltiire maintain a 
close connexion with llie legions which tliey serve 
by means of their systems (jf c'xlra-muial work, in¬ 
cluding levtnres and individn.d instruction, demon¬ 
strations and exjienments, and advisory work I he 
t alendar for ic)22-23 of tlu' Ivdmburgh and Ivast of 
Scotlaiici Cc^llegc mentions a not.iblc ch'velojmient (.>f 
work m connexion with school gardens winch have 
bec'ii laid down under the guidance of the college staff 
.it 19b schools Seven sup[)lemeiitaiv school centre's 
arc; visited by the stall once a week foi practical 
mstrLielioii 111 the sc'hool garden c.ombincd with 
Iheoielical mstuiction 111 the laboratory The 
Calendar of the Noith of STothnid College contains 
an account of the recently opened Jb'wett Institute 
for research in animal nutrition, and of an important 
lesearch which is being conducted by Dr Rennie in 
legaid to ccwtain diseases of adult bees In the area 
seived by this college, attendances at county exten¬ 
sion classes imrc'ased during the past two years 
from three to eightecm tlionsand, while attendances 
at short courses of lecture's and single lectures in¬ 
creased from fifteen to Ihii ty-enght thousand Special 
schemes are arranged to meet the requirements of 
the croftmg districts in the western seaboard and 
islands and m Shetland. 
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Calendar of Industrial Pioneers. 

November •), 1800. Jesse Ramsden died. —Called 
l>y l>cln;uhj(‘ “ le phi', j^r.ind de toil', l<‘s artistes,” 
K’aiiisden. hy (he eoinlnnatKin of siicntific 

ahililV' and pi.iitii al skill, msc lo lie tlir leadiiij; 
insiiiirnent nrikcr ol [its d.ix I'.-.pci lally \aIti.il)lo 
was his iiuditioii ol a di\idin” niaihine roni])Irtcd in 
I77t''flei l<-ii Neai-^’uoTk I h' was [>orn 111 flalilax. 

^ ork'sliirc, III 171--,. uorkcii lll^l as a < loth woiker, . 
and tlicii leaiiied the ait of eii^iaviiii^'tioni a London 1 

0 ])tM Mil 

November 6, 1913 Sir William Henry Preeee died. 

-Hoin III (.ini.mon in i<Si|, I'reeee, allei ivdsinj' 
Ihioiij^h Ivinas < oll(';,^(', IoikIoii, ]ome<l Ihr J‘-le(liU' 
,nifl lull nialn-nal I < !< l:i,ii)Ii ( ontii,!ii\ and < vcnln.illy 
iM'ialiic one ol tlir iinmipal l([i”ia|))i eiiyinceis in 
the (oiinlis J-ioni i.SoJ (o i-Soo ln‘ nas IviiKnK'er- 
in-CliU't ami (Iciliuiaii to the Post OIIk e, in whidt 
silii.itioii he in.ide soim ol tlie (allies! e\|ieilincills 
111 wirelts-, si^n.illiii'i <imi x.iln.iLh' stippoif to 

M.11(0111 lie was lune piesident i»t (he Instiliilioll 
o! I' lei. I 111 a 1 l'.N”ine( is and was also ]n (.sidilll ol I III' 
liislitidion ol < i\ il I n;;ineeis 

November 8, 1807. Pierre Alexander Laurent 

Forfait died \ disliiiniiislK r| iiav.d lonstiintoi 
whose skill i>io\i.(i ol the Iu^Ih si \ahio lo tin I'leiuh 
nation, I’oil.iil liist ;;,iiiicd a ie[)id.d:on l)\ tlu' 
hnildin^ ol sailini^'Vi ssels lor niaiidainiiit; uyular 
(oiiiiniinii .itioii between Iimiki' and \nien(,i He 
W'.is the .ndhoi ol a lualisi on the nnisting o! sliips 

.md wiote ni.iin ]'a[i(is loi iIk' P.iiis Xiadeinx' ol 
S< K m (.'s and tin, ' 1 in \ t loyi'dii' M( UiodKine ” i h' 
(allied Old nnpoil.ini woik al \ntwr 1 p .md on flu' 
Seim , .ind iimUi N.ipcdeon sf-md in (lieMinistix ot 
,M.ii me 

November 8, 1911 Wiln.iin Edward Ayrton died, 
'rile .Illtlloi ot Siiiin I pi sinlllllu p.lpels, a piolllli. 
in\ I'll toi. ,iml r Hie ol t he pioiua is ol t( i iinu al ( dura lion 
in l.iindon, \\iton ser\e?! in th(' lii'iian 'I ek.yi.iph 
SellKC tioiu l.S(>S to iNjJ, W.ls piofcssol' ot pIlNsUs 
;iiid ti'le^^i.ijilix .d the lm[K'ii,d h ntiineei 111 ^ ( oi!i j’t'. 
'J'okio, ,ind tioni iS.Sj held tlu iliair ol plixsus .ind 
olcitnr.d enjpmeinif; at the (eiitr.d 1 echnn ,d 
Institution, I iiimIoii Ills osrarihes e\t( tided lo ,dl 
sidi's ol inodcin eleiliu.d uinniri tiiift, while ainoii” 
the ]>osi)ions he tillol wi'ie the pnsldemies ol the 
Plusic.d So(lel\ .111(1 llie I list It lit loll of LlLCllual 
J-aiipuei Is 

November ii, 1906 John Devonshire Elhs died. 
iMiiK'd .IS an (imiiKei .It ihinitn^h.im t)\ his l.itlu'i, 
I'dhs 111 i.S-^j joiiud Joliii Plow 11 al the t.inioiis .\Has 
\\()iks at SliellK Id with wlmh he rein,lined (oii- 
ne( ted till Ills (loath lb w.is l.ii^eh ri'sponsiltie lor 
the inannl.K lure ol (beaiinont loi 0111 lirsi iroiiol.ids, 
the iihtck .mil WdDun. ,iiul w.is .in auieid 

.uPoCdte ol the Pesseniei piotess ol ni.ikmj^ stci I 
ife .ilso iiUiodu((d a method ol Wi'ldintt .1 h.ird stcil 
lace to .1 wioimht'iron b.n kin;^' tor the aimmn ot 
shijis III' siiiieided Blown .is he.id ol the linn in 
1.S70, iuid in iScSo KCeni.d tin Pessenu'i nmlal of tin.' 
lion .111(1 Stei 1 Institute 

November ii, 1893 Anthony Reckenzaun died - 
A pioiiK-rol (leitiK tiaitimi, Kt ( ki.'n/.iim wasboin 
.it ('»i,d/^ SUri.i, 111 nS^o, .ind, <d 1 er bcinjt Ir.uiicd as 
an ciij^’iiieer, uoiked in l■dlJ;land .md was ent'inccr to 
till' lik'ctnc Bowel ( onip.nn In i-S.Si he made .1 
tii.d ol an eleiliK (.;u. in bnilt the laiiiuli 

l-'leityu\t\\ .iml in Sejitcmbcr i ] iS.S(>, with the 1 o!la 
crossed the Cliaiiiiel, the niolio'C power obtained 

Ironi eleclrn k'Hs He tdsi) xisiled Xmenca and 
.ip[)lK*d Ills sxslein of dtivinp^ liy (lectric lialterics to 
some ears .it Philadelphia iv f 
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Societies and Academies. 

London 

Association of Economic Biologists, October i ^ - 
Prof L B Poulton, jitcsidi'nl, in llu' ih;ur. I:^ J 
Butler \’irus diseases in plants The fust demou- 
stratioii that dise.ise c.ui be caused by a (illrable viui.s 
was by Iwanowski. in i8()2, m mos,ii( disease of 
tob.KCo Mosaii. Is now known in iii .irlx 100 s|)ecies 
of pl.ints iHse.ises like ])eai ii-\ellows and others 
Lharaeterised bv ])hioem-iU'( rosis ;ne prob;iblv lauseil 
h> siniilai .ii'eiits though the liltorcd )iiice is not 
iiiteitivc All liillieiti) ti'sled can 1 k^ tiansnutted by 
gMlting, most (jl them by insects (the duel method 
III Nature), and man^ by inoculating with .sap 
Contact will not c.inse infeidioii Infeition m.iv be 
lii'ieditarx m the nisei t ti.msmiltcr and in the plant 
"('.inieis” aie known The causal agents .ire 
hdu'M'd to he Ining oig.inisnis Sever.d inxesli- 
g.itois ha\i' recently loiind l.U}.^e .imodnlm 111 cm- 
piisdes (.ir sm.illei gi.iiinles 111 inlet b'd cells lilt 
lonticr li.'ue been (oinpaied with i d''')'*-’'"'' 
neiiroi\( l('s and the latlcr with (iilam\do/oa but a 
lesembl.mi e lo Kiikcltsia is suggested 1'bc caiisa 
oij^.inisins a])p('.ir to be oldigalt' ]>.iiasiles j .\ 
Arkwright \ n iis dise.ises in .mim.ds .ind man ’I In 
( hiel points ol inti'icsl i oininon lo pkint .md <miin.i 
” Mills <lise.is('s ” <ire (i) llie nature .mil piopeilies o 
the Mi'iis. (.:) till means ol tiaiismi-.sioii. eg 
‘'(.iiiU'is” ami nisei I veclois . (^) me.isines lot 

j>i(‘\'ention, c g bleeding oi' sckction, .md isokitmn .'n 
ill si ruction , f.j) [H'ili.ii>s Ihe com entration o' ilu 
\iiiis in ii'ilaiu speiial tissin cells \boiit |itt\ 
.mim.d Mins dise.isi,'. li.ixr i»t'(‘n d< scrilied wbu i, max 
be loiigdiK i kissilieil .is lollows (i) Msible no' 
lilti.iblc. Hot ( iilliv .ited, e ,g PukeltMa, tJiinolMbb 
Msible, (ilti.ible. i nllivaled, eg pk ino-i'-m'imionia o 
callle, I'olinnu ( hits , (p hlliaide, not cidli\.i1ed 
some (■’) visible in llie tissiies, eg foot .md moiill 
diseasi', \,ncmi.i, (4} hlliable, \eiy lesml.inl, eg 
nili'i polls .nnTnn,i ol liorsi.'-, lowl-pox In geiieia 
piopeities most do not ilitk'r much troin iMclciia 
though soiiii' dll' \'i'i\ icsislaiU to dixing, gl\< eune 
.incl lieat The sm.ilk'sl i le.irh \ isible and tin- l.irgi'si 
tilti.ibic piiilulis .ire ut the siiine orilcl ol si/e, ic 
.dioul o 2 mil roll I unig ing.misms m,i\ on 
(ei\..ibl\ be nmdi sm.dlei lli.m this I be dillcu'nlia 
tion ol (.olloid.il p.iiliilesol about o J mieroii in si/i 
1)\' ine.iiis of the mniosiope u'lpiins .\tti-ntioi 
esiiecuiMy tri then aii.mgemrrit .md lliiir i.uigc o 
si/e and sli.ipe, ratlici than to llie aope.uance o 
niiliMdual ])aitiel('s rtieoietic.dly it is possible ih.i 
.m cn/Mne ma) lie the e.iuse ot .111 inlcolimis dise.isi 
oil the aiialogx' o| 'I woiI's l\'tu snl'staiue .md tin 
bai lenojili.ige ot d'lleidle 

Paris 

Academy of Sciences, Oi tuber z —M Albm Tlalle 
inthedi.iir II Deslandres 'I he emission ot X-i.iys 
ultra X-r.iys, ;in(l (oipiiscul.ir ra)s by the idesti.i 
bodies A siimm.irx’ ol prcMoiis results on radi.ilion 
ol high lieipH'iicy .ind great penethition given b) th 
siin .'ind st.irs 'I'hese radiations loim .m rxtiemel 
nnniilc pioportion ot the tot.il i.uli.ition, but thei 
rem.irlc.ilik' elei tneal piopeities give them an import 
•lilt r(‘)k' in the eleclrn .d phciiomen.t of atniosplierc" 
Kohihorsicr's expelmienl on the lonis.ition ot g.is 1 
: ,1 dosed x’c'ssel .it high .■dliliidcs («iooo metres) shonl 
be repi'.ited .it scver.il points on Hie earth, .in 
extended to the higliest possilile altitudes att.iinabl 
b) capliviJ liidioons Ihe cost will lie considcrabk 
and international eo-operation is suggested as desv 
able. -A. Bracket. The properties of the germin. 
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loCiilisalioris of tlie The egg'i ol liana jasca. 

<ifter growth to the c'uhaiiced bl.istiil.i stag(> wcie 
]>rKk<'(i with a iK'cdle at \anous points I roin the 
rosiiiting inodihcatK^ns in the growlli it (an Ix' ((in¬ 
cluded lhal the fornialue m^iteiials ol llie wliole ol 
tlic ccntial ner\oiis system and tlie doisal ( hold aie, 
m the hlaslui.i <in(l coiise<]uenll\ in the l('ililisrd (gy, 
IcKahsed in tiic/one oi ( iipicd In llie;-;i(\ iiosienl 
I’aul Montel ( hiasi-nuiiii.d hiniiliis <,1 nu'ioiiioipliie 
fimctions Jdigio Perucca 1 he sinla(.e propel lies 
of niciciiry . \o]ltii( ch.ti.Rler, siiilaie ti'iision, 
idiolo-ekM. (11C eth’cl Mctisiirenients ot llu' \oll,i 
etlecl and sinhue tension o) iik'Icuin in .1 \ainiiin 
ami in diHcMMit gases <it vai\ing piessines show 
( hanges in holh inagiiiludi's whicli ,irc 111 (pialitalne 
agreement wilh tlie <iidi-( onlai 1 theoi\-ot I'lenkel 
Jean Durand (oidiihiition to Ihe slud\ ol the 
thermal inodilications o( si.nu' (.ist iions \ diagiaiu 
is given showing the \oliinie exii.insioiis and (on- 
tnudions piodined m .1 liagmeiit ot c.ist non h\ live 
siiiaessne heatings Ixtweiii Ooo' (' and ()Oo" < 
The swelling ol < ast iron be. oines sigmliLanl oiiI\ it 
the ])iojiorlion ol silicon is siillu lenlh high and the 
lie,ding Is slow I, | SnnonaiidA ] .\ Guillaumin 
Till' ipMiitdatno (h teinimation of (.nbon and ol 
livdiogeii h\ till' Use ol (liiomn .nid siilphniK acids 
'I h(' i.iibon is determined diieitb .is iisii.d ,ind the 
)i\drogen iiidiieLllv h\ iiie.isiinng, the ainonni ol 
owgeii (dcini'd liom a weighed amount ol |iol.issinin 
l)i( liioiii.ite) ns(‘(l ill the (.onibiislion AnaKlnal 
hgiiios ar(“ f;i\ (‘11 loi ten oig.ime <'onipounds ot ditU lenf 
t\[i(‘s- A Brives and M Dallom I lie e.iitlupiake 
of August .>5, i<)_’_’. ,ind the gioiogn.il slim Inn' ol 
lh(“ legion ot 'I enes ( a\aign.K (Algi'iia) Keiie 
Soueges Janbi \ r.geine useaulies on ilipf’iiiis 
iiih'aris —Man Bndel and Mil.' M.iile Braecke 'I iu* 
IHeseiut' <(f ainnbiiie .ind ol s.nehaiose in tin sitds 
ol lihinmi/liHs 'I he lno(.]ieiim,,d nn Ihod 

ol l'>om(|iielol .i|)plied to Khmaiitlnis seeds nidualed 
the ])ri sem.e of s.i((h.uose ami .on iibine. .ind both 
these subsl.inies were then isolaled horn tlie seeds in 
.1 ]niie sl.d(‘ A Policard 'I he inecliainsm ol u 01 king 
of the adipose cells 'I lie elalnn.ition 1 )\- Ihe unto 
(hoiidii.i ie|)i( Stills oid\ oiu ol the i)ossil)|( modes ol 
living 1al , the a«iiill' < ell l.ikis up tin lal b\ dnasl 
livalioii willionl picliimnaiv theninal (li.iiige - 
A Desgrez, II Btciiy, and 1 ' Rathery iM.ibchs, 
/■f-o\\Ind\ 1 u a( id, and le\ iilose \ siinl\ .d tlie 
conddlolls ninh 1 u hn h .1 c et (.1111 i[ii.intd\ ot k \ iilosi 
•' ay be .idded with .idwintage lo llie du l (.1 diabeln 
p..tien(s - \ Goris ,md I’ Costy I nasi'ainl tne.i in 
limgi I'ri'.ise is pieseiil 111 iu.iil\ .ill the higbei 
luiigi in (.is( s win.le urease is absi id, or jn( seiil m 
seiy small prnpoiiion, nri.i h.is been fonml to b< 
]>iesenl - l•,^llle 1 ' Terroiiie, K Wurmsei and I 
Montane ’Ihe tnlhn'nce of lhe coiisliUdioii ol llie 
nidniixe inedi.i on llie (.(niipositioa ol 
iiii’cy -(ic'orgts Tiuffaut .md N Be/ssonoff \ mw 
b.KilIiis (..iji.ilile of fixing nitiogi n 'I his oig.iiiisin 
w^isolated liom some (iilliiies ol \’crs.iilles gaideii 
s.’g and moiiihotogu'all)' is (oimeidd v\ilh the 
It-'iis gio'ii-. Mils b.uilliis Is a('iobn .ind lixes 
f'^'sph iiiliogdi It appe.iis |.( dill.'i lioin lln. 
.issiinil.dmg ndi.igen lulliirto known, and i( is 
‘‘1 h' name d lunillit<i lnijfiali \ Cluzet, 
.haix, .ind III Kofuian ’Ihe .nti.ni ol llie 
irv i.idi.vtioii ot X-ia\s upon imcro-oig.uiisnis 

()--M \lbm Ihilicr in llu' (h.ni II 
^ \'t lines .111(1 {hell evoh.lion 

" Amplulepuhn.i " - \i \ Bouvier 
n lies on the ap]K\iian((' ot rcpioilmtue 
..vu..u<ijs m the ants, h'i>niii(a rnia, and h' 
f>ralen^is Jfuil Vuillemin Tiic pitalostcm -Ir 
Piogrcssions ol higher uidc-r - Ualvor 
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Hansson A new method ol niiiliii'ln .dnm ot fuiutioii.d 
si.'dcs Af d'Oeagne Krmi.iiks mi tin' pu'codiiig (.(‘in- 
iminication Uodoiplu' Sorean Ihe laws ol N.in.i- 
tion ot the (.li.ii.u leiisin s ot siand.inl air with 
alldmlo— M Seigle Itu' possibilities ol tin' C.01M- 
merd.il use ol mild steel t«.iis tiaideiud b\ (‘Xlciisioii 
Met.Ills ol the meih.inii.il (Kt.ts piodtntd ill mild 
sleel bais b\ exli'iisicn np to iIm bi. .dving point li.ixi 
bi'cii given m .m (MiIui > oimnniin .ilioy Ihe .id 
vaiil.igt's ol (ills method ol haid( mng .tie simmiaiisi'd 
iind various possible indiisi 1 i.d .ippln.dioiis men 
tioned - (li.ii les Nordrnann and M l.e Moivan lln' 
elh'clivi' tenipeialmes ot lln ^l.iis (' .mil < m llie 
(iie.il l>eai Ivcplv to .1 .ninisin <<l hpi.n Ihil/- 

spiling on .1 pK'vnnis < oiiimmm .dioii t li.nks 1 
Ig Menges 1 he i m llu n id ol li. siut (. Holst .md 

h Oosterhuis ihe exi'losive p.it.'iurd ol .1 gas. In 

fowiiseiid’s lh(‘oi\ ot lonis.iiioii b\ sho( ks the 

(‘\plosi\‘e |)ol( nllal deiu'lids onlv on lln' piopelties ol 
the g.is, ,md the in.ib iial ol (he i lei tO'des is wdhoid 
( lle( ( 1 he .1 II I Inn s li.i V e ] )i o \ . d ( vpi I mn nl.dly ih.i I 

ihe nalnii ol Uie (.dlnule h.is an mipoit.inl mlhiencc 
'I In \ siippoil the h\potli<sis lhal Iht' positive mils 
do iiol piodii(( loiiis.dnin bv (ont.nl with Ibe g.is 
mol('(iik', but Ih.d 1 )\ linn . i. 1 Itosl.iln .dli.ulmn 
tin V (.in hbei.d(‘ llnni lioin Ihe (.dlnnh' .\ iii'W 
iheolV ol (Xplosive potilltl.d d oiilimed, b.isi'd oil 
tills lupolhi'sls b'-"' Ihe piob.lblllt\ ol 

illiimmalmg .in aii.ipl.im b\ imans ol .m electiic 
[no|e( tor \iidic Brochet l\. mai ks mi lln pirp.ii.i- 
limi ol 1 \( lolu'x.mol l‘lieini! <md.lining , pel (Cid 
ot Its weight ol icilmed im k.'l .m (.dalv-l is le.idlK 
ledinid to (v. loln-saiiol bv li\doig(.n imdei piessnie 
III .111 .lulmi.ive Ihe leiiip. I.d me sh.itild bi main- 
tailled between loo < ^ild I a* I .md tin- piessiiie 
ki pi .d 10 lo I atniospinies Ihe (onvetsion is 
([ii.mlitahve, ami no iiidn.ilioit w.e. obi,mud ot llie 
lonn.dion of .un mieiimdiiti (.oinpoimd \ 
Damiens 'lln.' .ilis.Jiptimi ol (ihvleiie bv siilplniiic 
acid Mil' piodmtioii ol, ctlivl .ilcolml, dielbvl 
sulphate', .md ol Inpinl Iivdo k .11 b.ms I’lipimis oxido 
dissoKecl m ih.' slimig sulpimin .n id piovcl tlu' best 
c.il.ilvst 1 >11 ludioHsis. lln .Hid solution g-i^'' 
ddl‘'i('iit ]nodm Is wilh v,living cmidilions \bsoi|>- 
(lon .tl ordin.ii\ leinpei.dme, wdli acid nol iimh 1 '17 
p. 1 (.Old., g.ives el h \ I .ill oho[ milV, bill w hen .1 i ei lain 
( mn ( idi.i lion ol . (Ii\Isn'plmi n .n id is nailii'il, 
('th\l siilph.d.' Is ,ilso lorimd \l higiui tdiipiia- 
liiies tin. velodiv ol abs.nptimi im.Kasis, and .1 
c oiisnlei'.ible .jiianldv ol s.tliii.dcd h\’dioiaibon ol 
lln naliiie ot [X'lrnl .i|>p(<iis .iinong the picKliKls ol 
h\diol\sis ( Manlier .md \.in Ruyinbeke \ 
nielhod Im tin pic p.ii.itimi ol imimidd.il .ibsolnte 
.ilioho! and its .ippln .ition to Ihe piepai.ition ol .1 
ii.dioii.il niolm liu'l lhe v.ipoiiis lioin .15 per lent 
.ticoliol p.iss nj) ,1 rec. Iilu.dion .oiimin down which 
.1 sti'’ain ot givcer.il is desiiiidmg 1 hi' latter 

leinovis w.iti'r .iml lhe (lisiill.de loid.iiiis n.S 
]iei (dit aholiol I lie .diolio! lemovi'd bv the 
givierol (.m be leadilv ncovend i’f.ionl Combes 

.md Mile Itenise Kolilei I'iie dis.ipjx-.ii.im <• <>1 
hvdroi .iiiimis m living k'.ives Winn tin' Ic.ives (be 
in ibe aiitimin, .dionl .| 5 pet ciid ol the i.iibo- 
luiir.des ii'iii.im in llie lalldi li.d and .ire lost to the 
trie, 15 ]>d (('id (iis.ippe.u b\ u-spii.iimn .ind only 
go |>d ((‘Id leliirn lo Ihe living p.uls ot lhe tiec ami 
.ire letaiiU'd 1(1 .1 lonii nlliniali Iv nldis.ablc St 
Jonesco The iiMnstoiimdimi ol .1 chioimjgen ot tin* 
vellow llowers ol ,l/r<//rag<> jiilitila under llie .uiioii 
ot .m o'vvd.ise .M.iiiil Mirande ’llie rel.dioii 

between .inthovvanme .md the oxid.ises -- Leon 
Azoulay Provokid and spoilt .iikous movements of 
tile leave's ol lia-^sii/a (hirhiii .iinl its v.inctics — 
1 ' Mathias' 'Ihe cvolidive i yi Ii' ol ;i lioloslomid 
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li< rti.ilinlc C^/ni^'cu tutthi) Bianchard and (i 

Lefrou A spnot lueli- found m tli<; l)loo<l in .1 
r)l li,i-m<»Kl<'l>'aunc bilious fi-vcT and its ])athof'cnic 
.u tiou 


Diary of Societies. 

i/fj.v/>a r, NnvmiM h « 

HOYAI, ISs'ini lUiv Of (Oil 41 iUtlHIN.ul .> Iji'iiirril Mufitii: 

SOI n.n or Ksfusi kio, Inc (jI (Jm.Ioi'Ii.U Son-u), nt ;(o -h I'l 
I'liniiT I li<‘ MlniiOi ( rmii.-M M IMi 

jNsrrrnioN ot l.i.fi’iun \i Ksiiisn.iss (luiormiil .MoMiiif) nt T 
I' Oill uikI oII(ii>^ I)1'( iisHiDii <ni 'I'lii* llll;•ortul|l >■ ol l'<jiiiiiii D 1 il 
Knowlfilyi- lo tin- I'.iii'iiuIT 

AKi‘iroTi-:mN’S()i u is (nt rnUtTKiiv ot l,oiii1.iiiriiih,'’i oo\\< r o, 
•U « I’roi \ N NVIiiti III .i<l I iiiioniiilj .iml roiiMiit:t in y 
(i’ri'Hiili III) il Aililri <is) 

SoiTKTY Of I'lu.Mii u. Inoiii'hv (I.iiinl'in sniinn) (at I,in'. . 

I'lnh, iilrv stn'it, W It, at.N Dr h K Vniisli.nii; ^olll( 

I'nililiTiit III riii-iuliIII lii<iii--tr\ 

IDUAI, IS.sTl'ir'tl-. ol nuiTl'ill \Ki lllll,< if., lit H ,111 Pfi ^hlcllt 
OpiTil'iK Aililri'-s 

IfovAI. Soi iLl'l Of Ml oil iNf. (I'moK,il Di^fuii' .iinl P,ir.iiito|(ii:\ 
SccfidUt, at s ;{o 


'I t 'ESD I y, N<i\i MHKi: r 

flovAI. Coii.i I.I, Of Pln^ll UNS. It I Dr li II Mixm Pliili>Mi|>)u 
mill llii‘ Poxt-llippoi r.ilii’ mIiimiI <ii Mi'i|i<iiii' (I il/.-l’jilii< k 
l.fi tun-) 

Hid ,<i, .siK'U'n ol .Ml,Dll INI (Iir1fi>.|.,rilns s.-itioii), lit .. !l) 
MlNi-li\lo(ai M, Soiin\, at '>10 \iihi\i r‘t,(r\ Miclliii; \\ \ 

lUi hitriKiJii 'I'lii' I' n •|iiiti< \ ->ll<>iril<iiti‘iii <>| ]mi< mis 11 m ksiii l{i'liit]i>ii 
to I’l tinii.Tiu Tliourus Mils .S.ij.’i's i'i\xl,illoj!r.uilu o| Orn.uili 
<'iiIii)ii)Iiii<Ih Dr <• I’lim 'I'ln' M<‘l>'<>rii limi <>t K.iru' kloui, 
('U|ll' PlOVlIK I . ilinl tll<' M'linlO >lii||l‘ ol 1,1 1 llWinllluil, I’lllorM, 
S Alma 

ZOOI.UIIK O. SOI Ifc’n of l.osoov, ,it ^ ■)() 
iNMm ilON Of Civil, lAOIM I Its. ,lf 0 

JlKITJsU |N\i liol.ooicvi. smiin (.tail. ,i( Kill Sniimi) (.it l,i>lii|oii 
l»ii\ 'rruiiiiiif'1 iilli-ui'), at 0 h .1 II iti.icllmil 'I'tic S\littifsis m 
t■i‘Oi'r]i|i)iii ill hiioi iiialimi 

I.NMIITI rio.N Of Ai ToMMliltf I- \.a\' I im (..i Insdlndnn nl Me. Ii.uiii il 
JviiifiiU't IN), .il H J D Mdrj'.iii IDi'li-'IViisimi li’iiKiiifi 
IfOVAl, I’llO’KK.HAITIlC SOi||,T\ Ot l.i.fAT lllUl'M.N, ,U S • W I, I' 
Wusd'II PlCSKt.'lld.ll lll.llCKS 

JloVAl, AN'Ditocoiooicvt, Iss-riTiTi it SI", sii \rtliiir kotli 
All Aooiiiitoi Mr t, Jt(s|iiitts I'.M.uatimi nl tlic C.iM nl Chit 
Dalaiii.M.ill.i.iiiiil ail Ivvliihil ol T\m> r<’>'tl<<ii .SimikIi illi.il Man Iniiinl 
therp 

'I'llf, Kt^NUTlN SiKii.TV (ill Itishl iitinii ot Idiilii.al l',ii;.;iiii-i Is), .it 
S |f> Sii Jliiiii|ihr\ D Kollt'stnii iilc I niisiihitioii.il s\ ini'lnins 
■ III.-In Idi.li.idniis (l’r< siih'iitial l.hlriss) 
ldn,M, SOllMV Ol Ml-OIllVf (Pillholnu'V Se.tlnll) (ill l„llior,Unr\ 
nf I||||X’]I.|I C.ilKel I(fsi.it<li ITIII.I), at S ;||I Di \ S' ISnifK 
I’ariiiioiii.iliniH liillUratinii ol Nmmn- Dr \ II Drc« 't'lie t nii- 
.litmus lor dmndi ut nlm - Dr W CniiinT lUnoil I’lil.'lels 
Dr il 11 11 Itiissi'li liltr iM iTi'hr.tl Tiiiimin lli t. ro|>lasl\ l>r 

•I A Miirrav Miildiih Prim iiy C.iiii ( r 

U7v7)A/-;vD.I r. Novi'\inf,it ,s 

dl'ot.ooii Ai, So. 11 IV Ol l.osiios, ,it '.10 It D 01i|li,iiii 'I'Ik' 

l',.tldw|u<iki' nl ViiL’iiHt 7. IH')'>, 111 .VnrdiiTii II il\ 11 D 0|i|li,iiii 
I'lip Paiiiil l..iillii|iiaK<'nl rcliiii.irv IS, pdl Di t' Dive.v Tin- 
IJenl.ik'v ol .sierra i,u>iif 

Rov At sm n 1 V oi Mioi'iNi (Siirtnn s.iil>-se. lion nl Pm. tnlm;\). at 
^ .10 -.Ml Cli,oil's s\ nioinls ami nttn-is Disi ihsIom nii dniinrriui il 
Strh tiim ol die Id 1 1 niii ainl its Tn .it iiieiit 
iNSTlTItloN of Id II I'ltn \I, lA.iINi fits (Wir.l.ss s.itloii), at 0 - 

J1 J. Siiijlli-Unse .onl I! Jl ll.oflelii I lie I'(lei ( .'I l.oi at Cciinlllmiis 

on Uailio Diri I dnii'liniliiti: liistall.itii'jis 
KOVAI, S.HIITV Ol \ltrs, at s - I,nul \sk\lit)l Tile V.'lllK' nl ,xt rikes 
.tinl 1 , 1)1 k-nllls 

l.SsrlTl'llo.s Of \l ToAIOHll.f I'.NOIM'ITts. ,ll .M—Ml|n| F SfllikI.Olil 
anil li It Idinulo I'lie l.mv ComiireHsmn, Mmlerite s,peeiM',ii«irii 
r 'J'he lliph < niii|T. ss|on, lliith-spieii |•.flt.'lnl 


Ti/rii'fi) I r, NovKMin K ■) 

Jloi^AI, Socll.TV, ut I ;{0 Erohilhlf i'liih'is -I’rol II F Xnn'frmm 
.Stilities on Kii/,\itie \illoii Will llmiin* iOiil [leteio-lvde Kn- 
rviiu's- Prill \ V ilill ioiil \V. r: I. flrown Tlio Dx.Vf'eii-ilissm i.i- 
doll dnrvc ot lllooii and ita Tliernmdvn.iniitnl R.isis })r It 
UartrUlfEe and K J W Hmiiditoii Tin- Veloiity vMtli wtiidi CD 
ri'piuics Owfjeii from its Cmiibinudon with lI.enmKiiibiri Pads I 
ami 11 —I, T Hoi'hcii studies on IiitiTiial Secretion 1 The 
Elfeet of Pitiiilury (Anterior Lolfo) Iiije.tioii ninni Noniial ami 
Thyrohleotoimsed Axulolls—L T. lloabeii utid F II Winton 
'rill* Pitlinontjirv Ktfeetor Svstoin II —A Fleniinn and V 1 ) 
Allison Further Observatlona on a Haetoriolytic Klenicnl found 
in TiHsiiefl and Secretions 


I. UNUO.N MaTHBMaIICAI SocIKTV (ut Royal Astmnomluil 
(Annual licnerai tt«etiaa), at 5—Presidential Addn’Ra—H w. 
lUehmond; The MatheiuathAl Problems of Shell-FHdht - « lx 
Ihu’well AHyiupditb* EipBiuilon). and generalised HyiierKcon'*'^'*^ 
Fumtloiis—\V 1. Kerrar Itetermlnanta whoBC EJeinents '‘d* 
terniinaiits — .A KerckjartA • Tranuforination of Vanahl'** * 
.Miiltl|)li‘ Integral—P Krishnaiiiadiarl and M. iUieemaseuarau. 
(I) The l*ro|HTties of CertaTn NnmlH.TM {t) Coiitrlbiithn'* 
Kv.ilinition of Fersvinitiefrle Determinanfa —L J Mordell • 
noinetrn Senes inxolviinr Algehrai*'Nninh.rs—H W Kinbiuoud 
/Inali’uiK s ol Waring's Piohlern lor Jlatmnal Xiinibers 

JdiVAt < oiifOK Of I’liv.sK lANs. at .5 —Dr K 0 Afooii PhllwyP''P 
ami the Post-lfipiKi'rad' m limil ol Medn me (Fit/-Pitri< k l.e« > 
Tiff, MoMI.sS KMilNf.fRINO sociK'fY (at d.orge .street, llaii^*'**'' 
Si|iiare), at (i f ■> A P M Meniing Hesearth 
(M'Tii Al. sociflv (at liii)i<ri.il Colh'ue (it Seiem'e ami I'ei litiology), at 
7 {(I Dr U s Pl.iv I'he llistorv ot the Photograjihle I,i;ui4 
llovAi, Sol JKTY Of .MrniciVf; (Neurology sirdou), ut S'-CUnleal 
Meeting 

iNsTITi Tf Of MfTAl' (l.ondon SeitloiU (at Itoyal St hool of Mines), 
at K prol II (' II C.iriH'iiter The iTodin lion of I,iirge Crystals 
ot Miiniininiii and some ol ilii ir Properlies 

FIUDAV, Novkmbuh Id 

\'Soi UTloif OK I'.i osovil. lUoiooisTS (.U lm[KTlal College of Seicnee 
.Uiil Teihnologv), at ‘lu -Dr Ji s Ku«s<'ll The Work of the 
Fishtrles iailioratorv at l,owestoft—Sir Sidiie.A F llariner. The 
Present Position or die Whaling linliistrv 
IdiVAi, Astkonomicai. so( ii.tv'. at.» 

Rovai- .SOI iltv of .Mf.|ii''iNf. (Ciinnal Seitlon) at Ijondon Hospital), 
at 

PilYsn Al, socin'v Of l.oMiON (at lin|ieilal Collegi of Siieme and 
Teihnologv). at a -d Timple Tim lloniograpliK Tteatinent ot 
ftie S\niiiielrK.il 0|)lual liistrnmenl—Prot A D |{aiikine and 
C .1 Smith Til. Slruitiire ol the Sulptmr DIoahIc Molectile— 
.1 S Hoiiglitoii The Tturmal Fifect ol Vapmirs on llnblici — 
J. T Uobni Deriioiihtralion oi an Aiipuriitiis lor Testing the 
I Teiisik Slieiigdi of fins Mantles 

J. ShTin I TioN of MfiHAMi \l, I'.NiJls f.i.Ks (liifnritul Mietliiut.at 7 
.IliNloK iNsxni TloN Of I'.NOiNl.hUS, ,it 7 At) - -\ M.uaiilay Tin 

Devi lo|iment ol liall am) Jtoller ISe.mngs 
UOYAI. Sin IKTY Of .Mf.DlCINl (Dpilt h.illliology Sei doiil. at H 

.■'■,l77’«/> I T. Novfvuifit 11 

UkiTISII INVilloi.oon Al, noiiktv (at King’s College) at’5 Miss 1, < 
Fillies A Case ol Uoid Deiiness—C F..\ Th. Iiill.ieiiee ' 
snliji'Llive Ihelireme on Memorv 


PUBLIC LECTURES. 

,‘'’.l'/77i7).l F, Novf.AlIif'R 1 

IlnUMAUN MIMIM (I'oiest l|dl), ,it ,5’il) -K l, 0 \elt The I 
lore ol the <'at 

.1/D\7>.ir, .Novi.vtlif'U d 

Mll'IU,f,sf.\ llosi’i’i'Al. Mfidi'U, S< Hooi, (m Plivsiologv Lee. 
Till.lire), ill ■> I’lot N\i;ile Viment Sitrelnm and lute 
Siirelioii Mi.i efiliiig 1 ,11 Hires on Noveiidier d, 1), lo.'id.'ii, 

.iml 'll) 

Clii SHAH Cotl.i 01. .il 0 Sic FiediTnk Uridgi' MHiii Miceo. 

her tiires mi .Niiv. iiihiT 7. ,S, tnd 10 
Cli'V Of I.oNiniy V M C \ (ISO Ali|ersg,i(e streit), .il '• sir I,eo 
Kog.rs Ins. i Is .Mill Dise,is( Some Triniiiidis oi iMedn.il Sfleii 

WKDSESDAY. N'liVfMnfK 8 

CllAiilvo ('uo^s Mosi-itm. Mi DicAt, M'lioot, It 1 - Mr Aidiur I 

Fviilntionaiv Teiiilein les in M,m’s Podv (lln\h\ Peitiire) ( 

London IIositiai. MI’dkai, Sciiooi., at t — Dr )’ Kidd 
Ae.irs in die llistorv ol Tiihen iilosis (Si Imrsleiii Memorial l.e 
Cmv KiiNiTV Cui T,i;nL. at. r»'lO —I C dromi.ilil Norway '^nn 
f.eAfun s on Noveiiibei l.^, 2-, l.''), and Den iiiher ll - U 0 Jh - 
Flii\ The Fonign K\i Manges (N. wm.in h Leclnres) Siu. ■ 

I.ei dues on N'ovi mber la, 2i(, Deeeiiiht r (> and Id 

rilURSD I)', N'ovBUlif.ii 'I I 

I'ffivf'KSiTY CiU.r.i.uK, .at .') K> J’rof J !•] d de Montmil)'’. 
Ciistoiiiarv Liw in London amt odier Fnglisli City .Vreas S^"' 
ing Lectures on November Id, lid, HO, Deiunber 7 atid U—/ 

— K l( N Uii eiit The Pilio ol Siena, an lllstorn Italian Fe 
K iso’s Coi.r.f'iif, ,it') 'to —Miss Hilda D D.ikelev The Stole 
sopliv SiKieidliig l.edtireson Noveiiihei Hi,‘10.and Deee 

/'7fID.4r, Novkmukh 10 ‘ j 

t!sivtl{siTV Cnt,i,f' 0 ('. at. filO—Dr. T K Gregory Intern. 
Fxciungea - -C Tate llegiin Problems oi Kvolutinn, with ' 
Hetereiite to Fishes Siieeeeding Lectures on November 17 ar 
BKDKOiu) Coi.l.fOK KOH WoMRN, at fiSO—Dr M Cary, 
deographical B\|)loriitnm 

SATURDAY, NOVEMIIBR 11. 

HORNIMAN MirsEPM (Forest Hill), ut 8.30.—T)r W. A Cunniogttm. 
The Natural History of (Tabs. 
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T !I L' I,!--! (k n<-T,il ! li 1 turn '\,i> h, hi in 1 >c. rnilH'i 
I ,ii S miilci < mi, hill >11. 1 lit II < 1 \ iinl.iv mil ,iiiK Im 
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m ,idii,iti, nil ,111. liiM ,| |,ii I 111 

unit, iMi \ .mil Im h„ ,il > mi miii, 1 
IIIIK ll > 1 , , 1 [| iK ,1 Ultli ill, III1 >1 'h m 
• Is ilmiu stI, .iiisiiii.' ll<1)11 I ll, w II 

n|i|i, ii 1 niiiiii -< III .,1, i.d .III,I jxilii ll 
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ll tlif 1 ,' .mv. Ill ill, 11 , 1.1 v\,i 

l.ik, 11 1 <> III .III 111 . 
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enfranchisement of the universities was rej^arded as 
“ a great favour to the universities as to the prosecuting 
their affairs in Parliament.” Tliis .supjKised benefit 
was soon recognised as to some eMent illusory, for 
whereas under the old dispensation members who had 
been students ol the unuersilies “would stand up as 
ociasion oNerul on beliall of llieii r(spe(ti\i‘ motliers, ’ 
this dul\ was religaled to and. it is suid. unperlectlv 
dis<barged bv the elntid rejiiH'senbitives of the 
universities. ('andalK, we sltould find it dillieuU to 
justify the sprna) repies<nt.ilion of universities in 
the Mouse ol ( uiiimons il its sole objeel were (ks'tiied 
to bi‘ purely lusiitulional. however inipoil.int as 
natii>iial iiisiiiulioiis our uiiiv ersities iim) bi 

In pie-w.ir (lavs Mr Asiiuilirs uuriplaint against 
umversit) lejuisenlalion w.is Ih.ii anv mnsllUii n< v. 
whetlier \oii tail it .» imivusilv oi aiivtiiiiie iMe will 
in the long run si nd to tin Mouse ol < ominous a m.in 
wli()se polilna! opinions an in anoid with the pre- 
(loiniihinl opinions ol llu'se who suil him. anti in 
su])por( nl I his < on lull ion he w.is ,ible lo ([Uote personal 
t.samples. paiih iil.iilv liie IkmIiimmI of .Sir Jolin 
(ioisl))\ llie I oiv {I'It\ (il ( aml'riik'e 'I'liis .iieument 
Is not without uiiglii.bol It l.nb (o ill nioiisir.ite I Ii.it 
a giuiip ol nun and woiiun ol similar (diuation and 
.1 I omnioiv lo\,ili\ . Its not Ibiin as good a i onstitnem v 
lor file elei lion ol a nieml'i r ol jsnliaiiif nt as a gioup 
of men and wonun who happen to live in a seheted 
loi alltv su< h as Smith Kensington or I'.asl Mam \s 
Maitland jiointsout, tlu'.tm lent idea was tlu'reptesenla- 
tion ol (oiiinumUu s, of oiganised bodus ol im n whii h. 
wlietlur boroughs oi (omilus. umstautly met as 
wholes, and lujoveil touimon rights and duties That 
svsiem has given wav as regaids Im al (oustitiunu les 
to tlu lepvesi'utation ol numbets, ol unwieldv masses 
ol men and womiai organised onlv lor the pui))ose 
ol < hoosing meiiibeis I’.ul this ttpcus up a wide 
(onstitution.il ciui'tion wlmh (annot be treated, 
.ide<|iialelv and .ippropi lalelv. in liuse (olumiis 

We pri'lei to base the ( ase‘ lor umveisity r(prisei.ta' 
turn on Lord Lallour’s aigunieiit tiiat it is a method 
ol getting into tlie House ul Commons, men of s< lemcu 
men ol Si iiolaisliip. men of spuial and pei iihar uilts 
(]UUe alien Iroin tlu ordmai v woiking iiolnu lan 'I'lie 
faet that imiveisilv u piesentatioii luovidis almost the 
last survival ot pluial voting enlmses tins aigument. 
Ke[)resentalion of sp(<ial interests in paili.uiuml m.iy 
niv’’ be,'in tbe abslrmt. desiraide lake the weather. 
It lias to be ai (epted as .i luysteiioiis fat t . and so long 
as labour, in a nai row sense, t o-operation. “ the trade.’’ 
teinjHTaru e. and manv other inte rests an* able to '•eetiie 
their rejiresentalives tlnmigli the ouhnarv ehanneis, 
we shall be well advised to imjilement the traditional 
method of scdiimg the representalinn ol science and 
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education and the election to parliiiment of men and 
women whose lives have been consecrated, not to the 
study of the eclectic arts of tlie politician, but to the 
I)urbuit of trutli and tly advancement of learning. If 
this thesis bo accepted, voters shotdd strive to express 
in university elections tlie purpose and ideal which 
arc inherent in tins method of election 

Encephalitis Lethargica. 

Miiiislrv oj lleallh Repurh im Riihiu Health and 
Medical Sidijeih, M> n . Report on Knrephahh-. 
Lelluiigita lb .Mian ('. I’.irsons: with conlriliu 
lions l>\ Dr .\ Sahisimiy M.iiNalte and J. R. 
i’lulKiu I'p.\l,i 41 (l.ondon ■ DM Slationcrv 
Olfuc. iL)22 ) lOi. nel. 

'"f''[M’' icpurl im the subjed ul cnccpbalilis Iclhar- 
1 glia. rc(cntlv issued b\ the Mmislrv ul Miallii, 
bus a wider lli.in iiudu.d uilerest. .is illuslraliug the 
slill (unsulerable r.inge of disease, ul wbuh mir kuuw- 
hdge is su parlial llial jireveutivi' adion i^ almost 
eiidrely uiipiM' la able 

kills '■ new disuise ’ ajipiats lu have been first 
Ufogmsed .is (InliiTl horn uliu'i u'iugmsul disease-. 
I)V V'un !•'( niiumx u in \ leiina in the viar Miiy b> 
the eailv jiait ul Kyi.S cases weie siniultanemisK 
repuiled in Sheffuld ,uk! Lunduii, and prumpi .u tvm 
lur tlu ir in\istigalion was underlakin bv the Lu'.il 
(i(Hernment board. aUugelliCi smni 230 vases being 
rcfugnised during llu' Inst ,si\ luunlbs ul lli.it vear. 
The sMiiptums ul this disease, (omprising sunmuleme, 
ln.im winch the patient is rmisrd with dillidilty, 
paraivsis of ueulai and ulliia mustles, as tlieir must 
marked teatures, l>ure some r( seniblam e to thuse 
assu< lalcfl with bululisiu. and the first task ul the 
eailier investigation was in eliminate the loud poison¬ 
ing lo W'hu.h tiutulisiu is due .is a < .ius(' of the s\ mpluins. 
Tins ])uiiU the eailier ullii lal mvestig.itioiis fletuiitely 
sdtUf! V more dillicuU (|uestiou was to detide 
wiidhei —.IS was iiifUu iiliallv urged—tlu disease was 
not .1 variant ol iiohoiuv 1 hi is, wlia li h.ul been r(‘( ently 



'I’lie bvpothesis lh.it the two diseases bftth belonged 
to what IS known as ihi' Ileine-Meihn group, diflering 
meielv in the lotaluv ol the nervous lesions, w.ib 
aUraelivc, lait lor nastm.s ddailed in the earlu r 
governmeiitai rejioit and tonfirmed in the present 
leporl, tins hv |)o(hesis. in 1 he opimon ol most observers, 
was satisladorilv elimin.iled. Sinitiar < onsiderations 
exduile in(luen/,.i .is a livdra-headed monster, with 
puliuinvehtis and eiueph.ililis Idhargua as variants 
eiiLised l)y tlie same virus. In Mr. fkirsons [lart of 
the {ircsenl report the distim lions between lliese 
three disea.ses are jikIk lally stated. Pohumyelitis 
prevails chiefly in laic summer and autumn, encepha- 
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litis lethargica in the winter months of December to 
February inclusive. Poliomyelitis, unlike encephalitis 
lethargica, attacks chiefly children. Exj)crimcntjdly, 
the unidentified virus of each disease appears to be a 
filtrable organism, that of puTioniyehtis being reailil) 
transmi'isihle to monkeys ; that of cmephaliUs lelhar- 
gica being transmissible with ilifiieiilty and only from 
acute eases of the disease. 

The detailed palhologual and ba( tenologual evi¬ 
dence ot the separate idenlity of tlicM- two diseases 
cannot be gi\en heri'. but it is set out lucidh m Dr. 
MacXalty’s eontnbulion to the leport under re\ie\\. 

The sep.irate iden(il) of infliien/a is sulh<ienllv indi- 
eated lu'ils pro\erbial inleeliousness. wheieas multiple 
cases of eithei enccphahlis lethargaa or j)ohotii\eii(is 
•iiearaiity. I',\en if it be .issume<l that the a|)p.ir- 
ent pailial noii-iiile< tioiisiies^ ot these two di''<.i-'i's l^ 
due to tin.' imarceiMtion the In pothet i(‘;d infliien/al 
\iriis in the (hip parts ol the (eiitral iier\ous nstem. 
It wouhl still need explanation that the nimk whim 
inlrodined in these lases did not laiise. c,;' in other 
numlieis ol the same famih, oidin.iiv attaiks of in- 
lluen/a Time is no s\s|euiali( |)aialleiisiii in the 
])ie\alen(e ol llie three diseasi's , and as Dr I’aisoO'' 
rein.iiks. ” the (.pidenin beli.u loiii' o| mnuen/a and 
eiK ejihahtis lethaigua do not '.r<.m t<i reiiresent a 
imitn.ilil \ ol .m \ I oust ant nature ” The i at it \ ol h spna- 
tory (omjliK atioiis m i ases ol cm I'phalitis lelh.ireK .1 is 
in itsell a ^lrong <u‘gunient against i oniinuiiiU o) origin 

'J'he pie-int lepoits b\ Di A (' baisons, Di. \ S 
MaiXaltv. and Dr | U I’eidrau, with a pretatoi > 
statenunt In Sii (h'orge \rwman, biitiL; our knowledge 
ot tilts disease up-to-date Tlie \alue ol.llie report is 
enhani(d b\ an daboiate bibhogiaphv ot items, 

whiih will be most uselul to simli'iits ol this obsuiie 
-Siibjei t The <.\ 1 ('nt ol imi(Un<e ol tiie disi.ise ni.i) 
be eat III ii d lioin the statenu iil that m loi n- s M * uses, 
and m iveo. Si^o lases wen leiognisui .iiid notified, 
•md it l^ not without sieiiififame lhal lases ot polio- 
nnelitis lu(aine imii b iewei in the s.ime period 'I'his 
m.i\ be explained on the supposition that a loinmon 
\nus <it diffeient times strikes at (hliiieiil parts oi 
the ner\ous s\stein. but the lol.dity ol i\ideme. 
epidemiologU'al, 'Imual, and pathologu al, points m 
another direi tion 

We beg.m this ne<essaril\ skelrhy leview with a 
statement that the gioup ot diseases mentioned abo\c 
do not vet (onie within the range of jirai ti< al j)re\enti\e 
inedii me When the agitation in one ot our ( hiel daily 
journals m la\our of the mm h-n< eded Mmisir_\ of 
llealtb was at its lieiulit, the laiUire o! the I.oi al 
Gmernment lloaid lu euntrol llie pandemic of in¬ 
fluenza was a big item in the indutmenl against il. 
This report, like the reeent olfu ial n'port on influenza, 
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should give pause to those who anticipate that un¬ 
controllable diseases will be made controllable by 
changing the name of a government department. It 
has to be confessed--and from a scientific point of 
view il is most important to hue the fact—that 
“ respiratory infections ” like inHuen/a and (pre- 
suniabK) pohnmyelitis and emephalitis lethargica are 
almost entireh um ontrollable, and will lemam so until 
some new method ol seiiiimg iininmiitv is disiovered. 
or untii a standard of Ingienii pieiautioiis is reached 
in resped oi eoiigliing. .uni even ot speaking, wlmli is 
not hkeh to be attamid univriv.dlv in tins lenlnry- 
I'A'en weie it attain.ible would lile then be toler.d)le ^ 
Meanwhile, everv th.uuui <>1 iiivi^(lg.^1lon neeiK to 
be |)ii!siKd , ami a woid ol pi.ii'C iii.iv bi giviii in tills 
(onnexiou to the wimIoiu ol ni.dvtiig enreph.ihlis 
h'lbaigu.i nolili.dth in loi^^ a - Mtnii .m its separate 
exislem e w.is laiiK well (st,d>ll^lnd 1>\ this means 
It h.is l>e(oiiie pradn.dile to invislieale e.u li U(‘tlfie«l 
I .ise and to denioii'ti.ile the LiemT.d .ibsem e of 
[ii'ison.il inleiiioii ironi i((oeniMd ' .ises l>\ implu.a- 
lion we .lie led to ml< r lli.it slieht iinm oynis.dde easC-S 
ot the diM’.me i xisl w Im h ' ause its ^|M■e<ld , but lljJs 
l.id luilbir empli.isiMs till tiiM ouliollalde < li.ii.ictei 
ol the dlse.i'.e in pre^i nt 1 in uinst.ill'« s 

l‘ai( eph.diti'' letli.iii;n^ ha^ bun d('.<tibed above as 
a ■' new iliM'ase 'Tins iiu 11 !\ 11uanstt1.1l il is a newly 
leiognisul fhsi.ue ( rookshank .utd otlm-, have 
scan bed otdei lilu.ilure and loiiml di-Miiptiuns whidi 
lallv with this disease, ix < iflriiie < onunonlv m associa¬ 
tion with epidiinii- ol inflm n/.i . .tnd lluie lan be 
little iloiibl that the .ipp.ireiit stmt inoderiiitv ol 
cm eph.dills h tli.u^ii .1 is mdr1.1l .ippaient and not re.il. 

The Telescope. 

VV/c Tcic'o'opt’. I!) Dr I.tiui^ iiell l*p i\ I 2X7 
(London Ml (Iraw-l Idl iLiblishing f'o . I,ld , 1022.) 
i5i' ml 

NVKX'l’iON IS not the pmog.itiveol the learned. 
The telesi ope, we .iri' (old, w.is (he creation of the 
two little eliiidren ol an obseivant l.ilher, .l .spcclacle- 
makci ol Holland but. Iiowivii i.isu.d the origin, 
its development was the risiili ol laboiioLis and ])ru- 
gresMve exiierinient and sUidv, .m <‘\( client aeeoimt 
ol wlmh IS given b_v Dr Louis bell in the mtroduelory 
eliupter of the work before us 

There are parlisans who will duNcnt trom some of 
the .iiithor’s historual slaleim-iit-., and man);wlio will 
objeel to the presentation ol \( wlon as a blunderer,” 
a ‘‘ bungler,’’ .ind a man who jiiompth jumped to a 
lomlusiDii As a bnv, .Newton leslul tiie wind by 
jumping with and ag.tinst ii, ami Sn David Brewster 
remarks: “ This mode ol jumping to a lomiusion, or 
reaching il per saltum, was not (he one which our 
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plnl(].M)|ili( r .iltirHiivds used.” Ur. Dell has the same 
!uit!iorit\ lor Uu‘ sUUcnient ih^t, when 
tin; rtlationshi]) of (lh])crsioii to mean refriumon, 
NVulon mixed su;;ar of lead with the w.Uer. 'I’laeed 
to Its source, liouever, tins so-eidled hu t apjiesiis to he 
merely .1 Mi^j^eslion aMr Mnlnll, .1 Iriend ol i.)r 
?rH'slle_\, (jlfend as an explanation ol an ullarwive 
ine\j)li<'al)le expeiiinenlal lesiill .uhI hasidon Newton’s 
use ol utidnirum saltmu in othei ex])i'rinu'nl'' 

I'lmL j^lass poocl enoin^li lor i]nanlilati\e ol)ser\alion 
could Stan e)y ha\e exisletl in iCiOO, tor about a hiintlrcd 
and torly xe.irs elapsed belore (iuinand resolved the 
ojilital ^lass pioblem It Weis more the ahst'iite ol 
suitable material that “dtlavetl the piodmtion ol the 
aihioinatie lelesiope b\ some thret-tjuarti 1 s ol a 
teiUiiry’’ tlian anv a(t!on ol N'twfon Indeed. Si? 
Isiiae Newton should be honoiiied lor his pii'siienee in 
reeoj:tusin^ that in the t in umst.im i s the prattne ol 
astnuKiiny unild best be atlvan* cd b\ the develttpmenl 
ol the telle» tor. 

“ 'I’he Telesiope ” ha^ bi'eii “ uiitleii lor the many 
observers who use leles(o])('s lor studv or ple.isure .md 
desire more mfoim.Uion about their (onstruetion and 
])ropeities,” the mloinialion hitluito publislud on the 
subjeet beiiii; “lor the most part scattered thiou^h 
jtapers m three or four lan;4ua^;es and cjuile maieessible 
to the ordmaiv leader ' Within the limits of a sinyle 
volume the authoi has (oliecietl .1 .LiiaMl deal ol essential 
inlormation tlial ihe -eneral reachr will find bolli 
iiscliil and inieresliipe * 

Follovv'in;^ liie hision<al mtrodmlion there are 
c'hajiters on the modern telesiope, oj-itie.d ;ilass and its 
working', proiteilies ol objectives and mirrors, moiint- 
inys, evepuies, liand tdesiopes and binoailais, aeCes- 
sones, the tesliny and i.tie ol t( Ic'-i o[)i s. setliny U)) 
and hoiisiny, siTiny and inaynifK .Uion, and finally, a 
l)ru 1 iipin'iulix on woik lot Ihe U [isio|)e 

The book Is not liee front mistakes In the di si rip- 
tion, lor e.xamiile, ol ihe (lahlian ylasb, (he held is 
Slated to he ajjpioMiiialolv iinasiircd b\ the anyle 
subtended at llu emlie ol the objet Uvc‘ b) the pupil 
The desi rpilion l;iv en in ' Tlie 'helesi oja' " li_\ 1 h isi lud, 
alUtouyh ' lieoo li< al'v imoinpKie, niiyhl have bein 
copied with advamain, os il e\))latns liow the held is 
deteimmed by ihe diainelei ol the objeMive and the 
possible displaieitnnt ol ihe eve In iluijjler 7 the- 
so-ealled Itovi ])iism sy-lein is desi nl>ecl as the rii<h- 
menl of ^(he [wnm bmoiiilar or shoiteiied telesiope. 
SiieH a system, unlike the larlier Torio 1 omianalion, 
cannot be placed m the lonveryent beam and it e.innot 
serve to shorten the tclesi ope 

Those to whom style and composition are ol im¬ 
portance will reyret lh(‘ inclcyanee ol sudi exjnession.s 
as “ credulous twaddle,” “ pricked up its ear.s/’ and 
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“ blast of hot air.” Their u.se detracts trom the 
pleasure ol perusal of a welcome addition to the 
literature of the telescope. Jamks Whir J''RtNc:n. 

... 

An Elementary Work on Coal-Mining. 

Au EU'DU'ntary Text Book of CooJ-M/iniig V>\ Robert 
I'eel Revised .md enlaryed hy Piol. Daniel Rums, 
'rwentieth edition Rp. viii 1-420. (London and 
(d.'csyow J>la< kie and Son, Lid , i()22 ) (>s net. 
^III.S little liook Is, ,is its title cX[)resM-s, a hook 
dealiny with the most eleineiit.irv prim iides 
oi <oaI-iiiimny It has ol.nioush answered its purpose 
extremely well, and has suited the needs of those to 
whom It Is p.irt H ulai iv .uldu'ssed, as is onK loocwideiit 
Irom the fail tii.il it ii.is reached its twentieth eclilion 
•'ime Its nri'un.il publication twenty-nine veurs .tyo. 
It nec'd scancT' Iw said. tluTelore. that the yemera! 
an anyeinenl and siy ic- of ilie work are beyond c ntu ism, 
otherwise it woiilc) not have survived the riyoious lest 
of e.x|)crieiue throiiyli which it has passed. .\ny 
review ol the wenk must thcielore Ik‘ lused upon the 
naime ol (he revision to which it has been subjec.tcai. 

It m.iv burly be said that the laboui ol revisiny such 
a woik bills umler tliree main heads, namely, first to 
chiiimate all possible blunders ; secondly, to briny the 
Woik ihovouyhiy up-to-date, and tiurilly, to "c'c that 
there is no ainlnyiiilv likelv to pu^/.li^ the student 
Untoitunately, it cannot he said that the rev ision stands 
the Ic'sl under anv of these- three hc-ads, .md .1 csniple 
of illiisliativ e e\.im|)ies cjI short c oimiiys mav in* c|Uolecl 
undci each There' are, for example-, Idunders in 
spellinu, such as “ Pl.iinmeller ” [(.ir “ Rlc-nmeller ’’ and 
" Maudline ” loi “ iMaudlin ’’ Lnder the second hcad- 
iny wc- have su<Ii stali-inents .is that the deepest bore¬ 
hole in the world is that at Sc liliieleli.n-h, whirl 1 attained 
the- cieinh of c) 56 bithoms. Tim was tiiie- one e. bul the 
deepest borehole in the win Id to-d.iv is that at ('/m how, 
Rybnik, Upper Silesia, whiih lias .Ulaini’d a deplii ot 
“.tsO led Aeain. llie stauinml th.il id <i-niiifuyal 
laris lliosi- mosl yeiierally .idoptcil are the (iuib.ib 
W.uldle.and Se hiele w.is true on* e, lull is not 11 in- lo-dav 
The onlv ri-le-ii ne <- yiv en to the' Kind-I 'haiidion me-tlioel 
ci| smkiny in this leaintry is Us tirsl ai)pli(al!on .U 
Mar^den, the- bii more import.ml, instnu tive. a nil rec ent 
sinkmy .it Dover not beiny nii-nlloiied I luk-r the 
liurd lic.td we ye.! .su< h .v statemeiU as that when it is 
ineonvenieiU l<» slate- work in loot-jiounds as the unit 
of w'lirk a hiylier unit is adoptecl termed hoisc power. 
The- (onlusion liLlween work .md jiower, to which mi>st 
students arc- |)rone', is one lli.it should newer lie allowed 
to creep inlcj a te.xt-hook, vvlicre tlie diflcrence between 
the two standards should be very clearly c-xplamed. 
Ayain, m dcaliny with the tluckness of tubbing, two 
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formulas are given, one due to Greenwell and the other 
lo Aldis; an example is given of the use of the hirmer, 
which IS here worked out, giving a thickness of i-k; 
inches; if the reviser had worked out the same esample 
by the second formula here given, he would have ob¬ 
tained a thickness of r-pS incliei,yet no hint is given lo 
tell the student that llie two formulas do not agree, or to 
help him in any way lo reconcile so gra\ e a discrcpancv. 

It IS also a pity that so many ol the illustrations aic 
mere sketches, and Imdly executed at that As an 
example Fig. 104, which is intended lo be tlie plan ol a 
horizontal winding engine, may he (gioted ; an intelli¬ 
gent boy of twelve wlio liad seen a winding engine 
would probably m )jis drawing indicate that there are 
sucli things as valves and valve-rods. 

It has been thought advisable lo dired attention to 
the points in whicli this little book lalK short of the 
standaid to which it might so easily be r.iised, because, 
as already stated, it has evidently a very decided spliere 
of usefulness, and in a work of tins kind addressc'd to 
the beginner if is prcbeinmenlly neic'ssary that he shall 
receive no wrong impressions anri shcdl be lell with 
nothing to unlearn wlieii he advances to liie higher 
stages of the subjeei. 

Essays on French Science. 

l)i\roitfUl mt'lange'i. Par Emile lh( arcl Pj). \ 1-292. 

(Paris (jautlner-Villars, 1922) jolrancs 

Ills volume ( ontains cliseourses. short essa)s, and 
obilu.iry notices of some clistinguisiied I'VeiHli 
men ol science. It may be Warmly rci ominended, nioie 
especially 011 account ol the olniuary notices, which 
do not coniine themselves—as is too freciinnlly llie 
ease—with an account of ilie work clone, but tell iis 
somc-thing ol c-arly suiroundings, education, and 
temperament, and thus bring out the peisonalily as 
well as the results achieved. It is not onl) (hat ilii- 
account gams m interest thcTch), but the inloiinalion 
allows iis to judge more a<le(|u.ilel\’ ol the mclividnai 
inlluence exertccl on eonlenijtoiaiy sc lence. 

Iheric iHihc-m’s w'urk is rc'cogniscd in tins coiinirv In- 
every one iamili.ir with (liermi-iivnainn s, but tlie 
personal touches which M. Ihcard’s account supplus 
give us just what is wanted to afipiec lale the lull value 
of the man. I’oincaK' is better known to us pt-rli.ip.s 
Darboux also, but w'c sliall llnd here- sunieihmg new 
about them as well as .ibout otliers with whose work 
M. Iheard deals. Thenotueol Lord Keb in is cMcHont 

The auiiior does not alwavs confine himsell to iho.se 
branchc.s ol seicmc'e which he has himsell eniiched b\ 
valuable contribiiiions. As .serrefary of the Academy 
of Sciences lie has to undertake the duty of explaining 
the ground for the award of prizes, .some of w'hicli I'ke 
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that founded by Mr.* Osins, inc lude a wide range of 
subjects. We thus find short discourses on “ French 
Aviation in 1909,” and even on “ 4Vnlityphoid Vaccina¬ 
tion.” A lec'ture on the diminution in the birth-rate 
was no doubt ins])ired b\ liie almosphere of the* vv'ar, 
and some of the other wiitings .ue even a more direct 
outcome ot the anxieties ol the lime at why h they were 
written. IIctc it is peihajis allow'able lo make one; 
critic ism. In the (s^av on “ J-es Sciences mathc*- 
maii(|ues en iTunce." M. Pic aid shows so muc h know¬ 
ledge ol scieiuifie hislorv m cUlui eoimtiies and such 
l.iir ajipiec lation ol the iiUeinaiionul aspect t)l .sc lenc e, 
tlial one |•(‘gI•eIs the iiiilusion ol an ailicle that origin¬ 
ally .ip|)earc‘cl m the h'n'iic c/cs /.V/a Momles . 
" r/liistoiie cles s( leiii es el les pieleni 10ns dc la scienc'e 
allemande ” Thete is no cloiiltl nuic li m u that is Hue, 
but It Is not written in (he di.spasMon.ile and eminently 
lair sj)irM winch perv.ides tlic- icst c)l the book and it 
Strikes .1 (lis( ord.int note. 

Graphical Methods in Ciystallography. 

(inipIiK'dl and Tabular Mii/ind:, in ('iy\tallo^rafdiv </v 
the Foaudahoa oj a Ac<e Sysieiii of 1 ‘nuIio . With a 
Mii!lip!eTaii_^enl Tahlcand a ^ Finnic Taldio/ Natural 
Cofaii^ents iJv T V bailor Pp xvi-l 152 

(London T .Murln and ( o , 1922 ) 14.?. net. 

T has been anlaip.itecl lnr some time that Mr. 
barker would publish an ac c onnt oi the gr.ijilnc al 
and tabular methods in cr^slallogiapliv which he has 
been leac.hing al Oxlorcl aiicl that his book would 
include a cle''< riplion of Ihc loim o! two-<irele gomo- 
metry and ilssj)ecial .ijipln.ition to 1 rystalloc.hemic'al 
aiialvsis, winch hc' lecoiiimends as the result of his 
sludic-s m Rusmu iincicT the late- iVcd I'c'dorov. The 
present volinne onlv very piiiliallv liiHils these C-xpecta- 
lions, c lyslalloc iicaiuc al analvsis being reserved for a 
lurthei putclieation So l.ir as it goes, however, the 
l)ctok Is a valuable presentation ol extant graphical 
iiietliods, and it concludes with a mo.si useful table 
ol imilliple tangents. 

The main piii'iioses ol the inonogr.iph are ” to provide 
the leseareher with a selei I c ollet tion ol exact graphical 
nielh'Kls, will'll personal experience lias proved to be 
both accurate and time-saving , lo discuss the relation 
ol these’ methods to form.d processes of eompiilation ; 
and. finall), to outline a mwv svstem of prac.tiee.” 
Tlie mc-thocls desetibed involve the use of Jioth the 
sterc-oenplne and gnomonic piojec turns, and arc a 
mixtiiie of the well-known ones clue to Ponfield, 
llulelanson, V (loklsc hinidl, and Fedorov'. A c.ry.stal- 
lograplne protrac tor is clc'seribecl and recommended, 
whirh in itself is a happv c ombination of the features 
of the Pcnfield, Fedorov, and Hutchinson protractors. 
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Tlie new s\stem of practice, which forms the subject 
of tlie last chapter, is obviously chiefly concerned with 
ra[)i(] (tinic-sa\ ing) work, with a view to the inclusion 
of some crystalloj^rapiiual uccount of all new sub¬ 
stances, as well as existing' ones, in a comprehensive 
i.atalogue, or to the ulentifi< ation of a crvstalliscd 
substance by the loinparison of suih rapklU a((]uircd 
data with that contained in such a compemhuni of 
measured substam cs. 'rwo-cinle methods are used, 
and the table of an<;ks cluiracteristu of a substance 
ionsists of tlic theodolilic </» a/imulh and /> altitude 
values. It is sii'.i^ested that “ two, or at most three, 
crystals be measured,” that ‘‘ the indites l)e determined 
by a time-sa\ inc; method/’ that ” the mean observed 
angles be published without any citation of limits,” 
ami that ” the pra(,ticc of computing theoretical 
angular values (ajiart from those imolved in the 
elements) be discontinued.” This may .satisfy Mr. 
Jlarkcr, and may possibly be adeejuate for the partitular 
purpose which be lia.s in view. But il is most sincerely 
to be hoped that serious trystallngrapliK research is 
not to be so < ircumscribed, and that absolute accuracy 
will be placed before tmie-suving. Otherwise we shall 
rapidly rc\'crl to former (haos. It has been, indeed, 
only by the imM amirate and labonou.s work, in 
which time was regat'^ed as ^idiserxicnl to the liighest 
accuracy, that the subject has been brimght to its 
present liigh position , tins alone has rendered possible 
tile wonderful l onfinnation, in the absolute measure¬ 
ments now made l)y the Bragg X-ra}' sjiectrometric 
method, of the work of tlic later (r\stullographers. 

Our Bookshelf. 

Magnetism and EtectruUy. By f. Bale) Vorke. New 
edition, eompletel) rewritten Bp. viii + 248. 
(London K. Arnold and Co., 1022.) 55. net. 

Writtkn in Lolloijuial language, this book, which is 
a first-year cour^e on magnetism and electricity, will 
apj)eal to nian> beginners beside.s the students m 
technical institutions, lur whom it is jirimarily intende^l 
” These students ha\ c one great quality tlicy are 
out to learn and to understand, and as they are not 
hampered by the mimediate necessit)' of cramming 
for any particular examination, are able to enjo)' tlie 
pleasures of understanding instead ol suffering the 
terrors of memorising. . . . Memory is useful for 
examinees, but understanding is essential for engineers.” 
There is abundant evalence throughout these pages 
that the author is familiar with the <lilTuulties met 
witi? by file beginner, and he i.s always carcliil to exjilam 
the teclinical lerni.s which arc apt to be used freely by 
text-book writers who have almost iorgotlen that 
their jargon is not that of the man in the street. 
Magnetism is first dealt with, and then the ideas of 
.static and current electricity arc introduced. The 
author is particularly successful in developing the 
self-confined circuit. analogy, the basic idea 


of which is that energy can be distributed without any 
consumption of the water. Experience has convinced 
him that the plan of introducing the measurement of 
electrical energy at an early stage is very effective. 
The basic ideas of eleftro-magnetic induction are 
discussed in some detail, and in the final chapters the 
phenomena of electrostatics are liriefly treated. We 
can recommend the hook to those for whom it is 
intended, but tear to think what the modern relativist 
would have to say to such statements as, ” Anything 
which has weight is called Mailer : magnetism is 
therefore not matter” (page 21); “This something 
which is called energy has not got weight ” (page 57)! 

The Climates of the Continents. By W. G. Kendrew. 

Bp. xvi-i-^S;. (Oxford: Clarendon Bress, 1922.) 
215 . net. 

Mr. Kendrew strikes new ground by giving a descrip¬ 
tion of the actual climates of the regions of the world. 
The scope of the treatment must naturally vary witli 
the nature of the original sources wliich are available, 
but no detailed local descriptions are attempted. A 
general knowledge of meteorology i.s assumed. There 
is no explanation of tlie omission of polar climates, 
north and south. Quite enough is'now knowm of tliese 
climates to enable useful accounts to be included in a 
book of this sort. The ov'crsight mars the usefulness 
of the volume. We notice that Mr. Kendrew’ adheres 
to the idea that tln^ heating of north-west India 
furnishes an explanation of the south-west monsoon. 
The cumfiaralivcl)' j>oor rainfall in tlie north-west he 
attributes to tlie previous course of the winds reaching 
that r(‘gion, which lias deprived them of murh of their 
moisture. Aicording to I)r. G. C. .Simpson, the 
explanation is far more complex, and depends on 
several factois, of which one of importance is the dry 
uppcr-air current from the west, which prevents cloud 
formation m the ascending air. These and other rcccTit 
theories regarding tlie monsoon are not disiussed by 
Mr, Kendrew. 'I’here are many clear diagr.ims and 
maps, and numerous mcteorologn al data. .\ll students 
of geography will be grateful for this wcll-.\i ranged and 
lucidly written volume. 

Miracle,’; and the New Psychology: A Study in (he 

Healing Miracles of the New TcAament. By E. R. 

Miekleni. Bp. 143. (Loudon. Oxford University 

Bress, ic^22.) 75. (id. net. 

Tms work is concerned with a comparison between 
the healing mirackcs descnl'ecl in the New Testament 
and tile rase records of modern psveholherapy chiefly 
drawn horn war practice. A lincl description ol modern 
ps\ rhotheraiiculic measures is given. Init the com¬ 
plexity and difiieulty of tlie subject almost neces.sarily 
makes sudi a sketch confusing to the uninitiated 
reader. The sources of tlie New Testament narratives 
are examined and the inexactitude ol observation i.s 
commented upon, especially in the fourth gospel, 'i'he 
current .superstitions anent the relationsliip of sin and 
disease and demonology are noticed as likely to colour 
and detract still further from the trustwortliincss of the 
de.scnptions. 

The miracles are then dealt with seriatim, and wbeie 
possible, recent parallel cases are quoted. Finally, the 
author dscluims the belief that all the subjects of the 
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healing miracles were suffering from what would now 
be called functional disease, but seeks to support his 
thesis that these works of Christ were in accordance 
with natural laws, by quoting cases (not always con¬ 
vincing) of the effect of ps^xhotherapy on organic 
disease. 

The general impression of the book is that whde tlie 
author has made out a plausible and even probalile 
argument that the miracles were not supernatural 
phenomena, bis parallels are not sulliciently evu t 
to carry alesolute conviition Such c.xactitude (oiild 
never be obtained in view of the unscientific ohsersa- 
tions of the New Testament cases by men who lertainly 
thought these works were supernatural and were quite 
untrained in medical knowledge. As tlie author points 
out, even buke “ the physician ” uses terms rather 
less exact from the medical point of view than do the 
others. Tlie book is certainly readable and interesting, 
but belief that the ministrations referred to m it were 
miraculous is not likelv to be disturbed by the author’s 
siientific eonsideiation of the evidence upon whiih it 
is based 

A Bookyhout Sm-doi. Pp 183. (Stockholm • A -Ii. 

Nordiska liokhanclein, 11)22.) n.p. 

Wk have received through the Swedish Consulate- 
general In London a copy of “ A Hook about .Sweden,” 
published in Stoikholni by the Swedish 'I'nilfic Assoi la- 
tion. It IS a comp, let guide, very fiillv illustrated, 
written m English for those w'ho mat wish to visit 
Sweden, or lor those who have not tct’realised what ,1 
charming and note! field aw.iits tlie tourist, accustomed 
to think of Liiiojie as lentied 111 Ormdelwald or \ssisi. 
The photograph ot the s s. .SViga, now running between 
London and (iotheiilairg ((loieborg), invites the 
Enghshnuiii by a remiiidei of his Viking blood. The 
description of the country and its huiium oiciqiations 
is geographical, and many ol the views, such as those 
111 J,applaiid. are diliiciilt to obtain from other souices. 
That of the iioii-niountam of Kiriina, lit up electrically 
for work m the long winter night, illustrates one ol the 
great romanres ol Swedish industry. The account ot 
power-developments m general will interest scientific 
readers. We are shown the fascination of .\bisko, 
remote within the .Vrdic Cinle; but nothing is said 
about the summer inosiiuitoes, and the happv tourists 
at Toriietrask seem to be going about unveiieil. The 
nianilold ch.iim of .Stockholm, a i ity unlike any 1 ity, 
the sweet clean beauty of the finest countrv. the itish 
of waters at Porjiis and Trollhattan, are here simply 
set before us. It one knows .Sweden already, it is all 
the more delightful to turn the .e pages, and, as the 
Dalarna poem says, to long for her again. This little 
handbook m.iy be reromiiiended to Hritish teaeheis 
of gcograjiliy. G. A, J. C. 

/g,(W() iMi/rt Ihrouj’k the . 4 ir. Jiy .Sir Ross Smith. 

I’p. xii f 136. (London: Macmillan and Co.. Ltd., 

1022.) io.r (vi. net. 

Tilts small volume by the late .Sir Ro.ss Smith marks 
an epoch in the history of flying, lor it is a record of 
the first flight from London to Australia Sir Ross 
.Smith and his brother. Sir Keith Smith, accompanied 
by two air-mechanics, Sergeants J. M. Bennett and 
W. II. Shiers, entered a Vickers-Vimy aeroplane for 
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the prize of 10,000/. offered by the Commonwcaltii 
Government in 1919 for a flight from Enjiland to 
Australia in 30 dajs. As is well known, the two 
brothers won the raie. I’iiey Iclt Hounslow on 
Noxemiicr 12, 1919. and reai lied Jhirwin on Derenilier 
10, 1919. I'lom there the lli-^ht was rontinued to 
.Sydney, Melbourne, and Adelaide The actual ti-ne 
spent m lietween London and \delaide was 

iHS hours 20 minutes. 'I’lie loneesl spelts in the air 
were 730 miles from Ihind.ii Abbas ((. Karaehi, and 
720 miles from Karaehi to Delhi 'riie brevilv of the 
b<M)k makes it all the more\ivid, and heliis the reader 
to reali.se the speed of ir.nellm- b\ air 'I’lic aulltor 
few iniidents and lertainlv duelK liyhth on the- 
difruulties eiK oimtered. Hut thcie are some exeitin" 
passages, of winch one of the best is the flight throu'.di 
the rlouds between Ran,''oon and Hanjikok, and the 
liropiii” deseent with the lear ol rollision with the 
heights of the Tenasserim Ran-^es. The liook is well 
illustrated, the pictures ot cities ijikcn Irom tlie air 
beinj; \ery striking U is mu< h to lie leuretted that 
liiis hi_tih*spiriled airman lost his hie at the \erv start 
ol Ills next uieat aihcnture, a leu m.un later, of the 
lliL-ht round the world. 

Evolulumary Naturahsm. Hy ITol. R W. Sellars. 
Pp. xi\ 349. (( and l.ondon : The Open 

Coiirl Publishing ( o , 1922 ) n p. 

IifK author of this book is one ol the “ eritic.d ” 
realists 1 |k' dilferenie belwceii a neo-realisl and 
a (rilieal reahsi would seem to be that the former 
regards the datum of ’perception as ideiUieal with 
tile objei t ol knowledge, whih' tlie latter dislm- 
j-uishes hetweeii them. The neo-realist says that 
we know the ])hysieal e\i.''len( e m pereeuin^ it, the 
i.nlual realist says we kTiow the exisleme ol the 
physical thini; but wJiat we perceive is Us c.ssenee. 
Objei ts exist, but only their (oiiti'iit and not tiicir 
existeme is perceived. The special theory whah 
Prol. Sellars names evulutionary naturalism is based 
on tins disliiu (ion Its two j^ieat enemies, we are told, 
are I’latoiiism and Kantianism, both ol which are 
supeinaluralistK. The tiieor) is worked out in 
laborious detail and apjilied to (he different ])r()blcms 
of piiilosophy. 

Greek BwJo^y and Greek Medteme. Hy Dr. (.'Iiarles 
Singer {('liapters in the History o*f Suenre, 1 .) 

• Pp 12<S. (Oxford: Clarendon IVess, 1922.) 2S.(}d. 
net. 

Dr. SiNt.i'.R here gives a siii eim t a< < mint of the general 
evolution ot Greek biological and medical knowledge. 
Tlie luologiral portion of the book is arranged in three 
sertions, “ Bclore Arislutlc ” (iS pp). “Aristotle” 
(3b pp.), and “ After Aristotle ” (24 pp.) ; the remain- 
mg 50 pp. being allotted to Cheek meduinc. The 
section on Aristotle appears here for the first time; 
the others are reprinted, with slight amendmiints, from 
“'I'he Legacy of Greeie.” All who are interested in 
the biological sciences will be glad to fia\e m this cheap 
and convenient little volume an aiilhorilative account 
of the works of Aristotle, Galen, I lijipoeratcs, and others 
who laid the foundations of tlie scieinc of life; and 
the majority of readers will lie amazed at liic extent of 
our indebtedness to Greece. 
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Letters to the Editor. 

\The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return, or to corre'ipond with 
the writers of rejected manuscripts intended for 
this or any other fart of Natuuf. No notice is 
taken of anonymom communication', ] 

The Structure of the Red Lithium Line. 

In a rt'coitt nuinht'r of the Proceedings of tiie I<o\<il 
Society Prof Mel.onn.m niul Mr Aiiishe liave 
announced the inlerostiii}; discocciy of a new (om- 
ponent of tlio hue \ 0708 m tht' spet trum of lithiiini, 

tlie line apjK'annf^, undei the conddions of excitation 
employed bv them, as a (piartet They ])io(eed to 
discuss the jiossibilitv ot tins stnuliiu* bein'' dm* to 
two pairs of lines, e.n li pan beinf* assieiK'd to one of 
the isotopes ot lithumi I'o the ])ies<‘nl wliter it 
appears that llie new components cannot be .iccountc'd 
for in this nianiHT 

'i'lie struclme tlie line in <|ucslion has t>een 
investigated liy Icent {.htiopliys foiini \oi .jo. 
I’ .I 37 i T'(i4). Jak.imine and \’amada (Pio< Tokio 
Math, l’h\s Sot , vol 7.-No 18, p j^t), 1 t)i )), Zeeman 
(I’roc Kt»v Aiatl Amsterdam, p 1130, l-t'b loij, 
P i.'> 5 - ^‘‘P’ King (/i s/ro/’/ivs /(iitrii,\(A pp 

p 1(11), lotO), anti the writer (Proc Koy Soc \,vol 
t)*i. p. loi, I'lii) l\ent, and'rakamme and "N am.ida, 
observed jt .is a single pair of emission lines, an<l 
Zeeman, who nueslig.ited the absotption s]>eitrum, 
also rci.tnded a single pair of lines, witli the leseiva- 
tion that with a high density ot the absorbing vapour 
other lines made P'eir a[){^*-aiance Zeeman con¬ 
sidered that these lines whnh appeared at high 
wipoiir ilensitii's were analogous to lines obseived in 
the sotliiini spi ctnim bv U W Wood King, who 
investigated the stimture of the line in the arc and 
in tlie tube-furnate, found that with a low \apour 
density Iht* Imc! appt'aietl as a simple pair, and that 
at higlier vapoui densities a third component 
appeared ; with .1 still greater amount of vajmnr the 
phenomena were ccuuphcated bv icwersal King has 
jniblished om* pbologra{)h in which, owing to reversal, 
the line has the ap|)earance of a ipiaitet Mcf.ennan 
and AiiisIk' used ,1 \acinim .irc undiT conditions m 
which it would ap])cnr lh.it the density of the hllnum 
vapour must have been C’ery gieat, and one may 
surmise that tins condition is essential for the appemt- 
ance of the fourth comjionent 

It seems, liowi'ver. that under <ipproptiate condi¬ 
tions the hue appe.irs .is a simiilo p.iir, and onr ideas 
as to the nature ol isotopes would li.ive to bi' pro¬ 
foundly modiiied it the pans due to tin- two isolojifs 
were found to ie<iuiri' diHenmt conditions for their 
excitation If the four i oniponeiils were ically two 
pairs duo to the two isotojic'' thev sltould ahva\s 
appear logeihei witli an iinanable mtensity ratio of 
I . lb Tlie hue can In seen e.i-^ilv as .1 simple pair 
m a carbon arc in an il the poles .iie hriislied over 
w'lth an exceedingly dilute solution of ,i lithium salt 
The components are tlieii less shaip than when the 
vac unm arc is used, and the mam difhcnltv is to Juive 
little enough lithmm in the arc. so as to avoid the 
app^iranfe of the third (omjionent and complex 
btrnclmos due to reversal In Ltie vacuum arc the 
third component appears veiy rcadilv unless the 
amount of lithmm vapour is small It may fiirtlmr 
be mentioned lh.it the rel.itive mtcnsilies of tiie 
components are not in good accoidance with the view 
that they are clue to tlu‘ two isotopes 

From a theoretical jioint of view also, there arc 
grave cl^fficulties. The calculatecl^jeparation, on 
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Bohr’s theory, of corrc.spon(ling lines in the pair, is 
about o-oSyA., the observed separation being between 
three and four times as great McLennan and Ainshe 
put forward the suggestion that the separation may 
in fact be the product of the “ calculated separation 
and tlie atomic number'^ but the coirectness of the 
calculated sojiaration has been vcTihcd by the 
observed (liltcronces between the lines of the Balmer 
senes of hydrogen and alternate members of the 
s I’uppis seru'S of helium, and 111 this case the agree¬ 
ment IS exact and the “ calculated separation ” docs 
not reepnre to be multiplied by a f.iclor of 2, the; 
atomic number of helium T K MivRION 

Tlie Claieiulon Laboratory, Oxfoid, 

(Ji tober [<1 


The Mechanism of the Cochlea. 

In view of the discussion m these columns towards 
the end of loiH, .ind the letters which followed it at 
vaiious times, the model designed by Mr. Geoige 
Willvinsoii, of Shelfield, and ch'sciibed m Naidri cif 
OctobcT 21 , p 55 '), is of miK h mlciest and importance. 
It IS obvious that the conslniction of such a model 
jnesenled many nu'chamcal diliiciilties, and great 
ci'.-dil. IS due to Mi Iv Stew.irt, the mevhauK lan of 
iTot l.eathcs’s laboratoiy, lor the suecesstui result. 
It may, therefore, be usetul to mention that a full 
description was ])iiblishi“<l m tlie Jnurnnl "f Laivii- 
geA'gi’ unit Oiologv, of September last, a slioit account 
having been given m the Proceedings of the Physio¬ 
logical Souely {fniiy)ial oj /’/'Ws/o/dgv, vol 5<). p 11 ). 
'1 he appaiatus was demonstrated to the I’livsiologn al 
So( lety m Dc'iemliei 1021, .is also to the Hrilisii 
Association m Septi-mbei i')2 2 

I take it that others l>i“snles inedu.il sliulents have 
ln'cn <l!ss.ilisiied wilii most of th<‘ tlu'ories put forward 
1 () avoid the diflu iiJties thought to be mvoKed m the 
llelmholl,' view of tlie resoname ol the basil.ir 
membr.ine Those Iheoiu's m which this mcmbr.ine 
is supfjosod to act .IS .1 wltol(\ like a tole])hone dia¬ 
phragm, or by “ pressuie patterns,” aie inconsistent 
witli the jirogressivc dill('rentiation of structure along 
the membrane, m addition to Ixung in corillict witli 
what IS known of the condiutmg properties cjf nerve 
tibres Thus the views suggested by Ivwald, Kulhcr- 
foid, Waller, and Wnghlson are unacceptable It 
apjiears that altliough 1 li'lmholt/. h.ul referred 
imidi'iitally to ” loading” of the vibrating elements 
of the in'Miilirane bv the luimd m which it lies, llut 
great impoitance of this la< tor was first lealised bv 
Mr Wilkinson and inva'sligated cxpenmeiitally bv 
him IJis model is doiibtU'ss c.ipable of still fiirtiiei 
improvement, but (W'cii m its present lorni m.iiiy 
juoblems would liave light thrown upon them by Us 
heh.iviour The d(‘gi(“(' of damping aiul (he spread 
of resonance to neighbomiiig ('lements may be 
mentioned I'he mimliei of vv.ives ie<|nired to e.xiile 
svinpathetic rescui.uiie of a tuned element m.iv 
perhaps be deternmwd Some degree ot s])iead is 
not jiKonsislent with the llelmhoU/ tlieory, since- tlu- 
.iinplUude of vibration of other elements than those 
m lime with the vibr.itions received might well be 
loo small to stimulate the m-rv'c endings J)r Gray 
has shown tliat .1 similar cutting out of small stimuli 
takes ])lacc in the localisation of a point of pressme 
in the skin 

It IS of mteic'st to note that the model n-sponds to 
a tnmng-foik held in contact witli the brass ease, just 
as the I ocblea docs to condiu tion thiougli bone 
This induates that the impulses given by the move¬ 
ments of the stapes are the same as those of sound 
waves directly transmitted through water, as would 
be expected from theoretical considerations. 
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Mr. Wilkinson also points out in his paper the 
necessity for the basilar membrane being continuous. 
If the fibres had gaps between them, no regular 
loading of the vibrating elements would be possible. 

^ W M JUylis's 
U niversity of London, University ('olloge, 

Gower Street, W C.i. 


The description of Dr Wilkinson’s model of the 
cochlea m N\tui<k (October 21, p lecalls Dr 

Voshii’s cxpcumeiUs on guinea-jngs ^’oslm operated 
with long-sustained notes from whistles of dillenuit 
pitches, and amelucled from the resulting lesions in 
the organ of Corti that the pitch of the note dctei- 
mines the legion of maximal displacement of tlie 
basilar membrane But as he used the same pressiin' 
to blow the different whistles {Zeitschr f Ohrenht d- 
hunde, 58, loixj, p 205), the product had a 
constant value, ic the greater the frecpienrv of the 
note employed, the less the amplitude of its vibr<i- 
tions, which shows at once that \'oshii’s n^siiUs do 
not suppoit his (oncliisions If Dr Wilkinson’s 
model of the cochlea is a good one. it will show that 
the locus of maximal vibration in llie basilar mem¬ 
brane for a gueii note shifts toward the distal end 
when the intensity of that noti* is increased, and 
toward the fencslial end when its intensity is <limin- 
ishetl, and will thus demonstrate once again tli.it the 
principle of resonance can lind no appluation in Uie 
internal car VV Pr-uuhir 

University of London, University College, 

(a)wer Street, W (‘ 1, 

October 2O 


An Empire Patent. 

Tn the article appearing in K.viure for Seplemlicr 
30 > P 137 . above heading, there is the under¬ 

lying assumiUion that the status of tlie inventor 
should be assimilated to that ot tlie authoi, namely, 
that both slunikl be seemed a wuild-widi' monopoly 
at a niiiinniim expenditure Will you allow me to 
pieseni in your (olimins a more philosophical view of 
the hislor\ and function of patent law ui relation to 
the growth and decay ol uvilisation, from which it 
will be so(m thaf the favoitiable treatment of the 
invciitoi cannot tie based upon international prin¬ 
ciples It IS part and parcel of a puiely national ,ind 
competitive' policy 

The proc-esses by wliK h the characteiistics of a 
higher civilisation ar<‘ transmitted to races ot lower 
culture appear to be based iillimatelv upon biological 
laws Pressure gcncraUsl willmi the walls cif the 
higher civilisation drives out its more cnterjinsing 
citi/.ens to seek their fortunes elsewhere, and I lie new 
colonists, by mteibreeilmg with the native stock, 
impart to it then own siiperu.i . haiacteristics The 
outward font's tending to the disniiUion of the older 
oiganisalioii may be eumoniic, religious, 01 politua), 
or some combination of these 'the process ni.iv 
occupy cenlmies 01 be act oinplishcd within as many 
decade:^, Thus the industrialisation ot tlie Knglish 
ocenjued many cenliincs- -the peimds of atlvante in 
the reigns of Ltlwaid 111 , Icli/abeth, an<i Chailes II. 
being associated witli large mtiiixcs of the mihistriai 
population of the Continent On the other hand, 
the rapid rise of thi' rnited States to the rank of a 
first-class powoi has been the work t)f the past hftv 
years In both these instances national devdupinent 
was prec.edetl t)y conditions which favoureil the mtro- 
duction and assimilation of a higher strain from 
abroad. Maintaining a civilisation at a high level 111 

NO. 2767, VOL. no] 


633 


turn rests upon its compliance with the same bio¬ 
logical law 

Talent and enterprise arc the natural monopoly of 
a relatively small fraction of the human race. These 
characteristics arc transnntted liy direct descent, 
reproducing lliemselves iii succ<'ssivc generations. 
How closely the fottiines of an industry ma}'^ bo 
associated with pailicular f.imilv luiines—notwitli- 
standmg the dilution wliieli each famil\' yndergoes by 
marriage—is not sullieKiitly iee**gnised It lias, for 
example, been sliown lecently that iron founding w^as 
introduced into this coiintiv bv <i l>odv of brcnch 
workers in llie reign of lleniv VII A leading family 
whicli came m at thl^ peiiod were the Leonards, 
members of which migiated to the Pmted Slates in 
the seventeenth centurv . whence the saying arose, 
that “ where you find ironwoiks tliere you lind a 
Leonard ” Put there is some iv.isoii to suppose that 
tile Freiu.h irou-foiindets originally t.une from Italy 
Ibuice tlie l.c'onardos, Lennauls, or Leon.irds may 
trace their connexion with this iiidusUy perhaps for 
500 years This roappearanei' of the .same char- 
acteiislics ui successive genei.ilions of a family, and 
the piodommaiu e of the mii)oiied lainihes m the 
higher r.inks of euUuie—other th.in that of adminis¬ 
tration—i,aii t)c verified liv lefereiice to tlu' National 
Directories A Stirling is geiuTallv an engineer, a 
lloelisteller a mineralogist, a Matthiessen a physicist. 
1 hose families foim a cosmopdlil.m liodv whose 
si'rvices tan be cnlisleil by any country wliich 
possesses the power and foresiglit to attiact them. 
Ihiis the mamlonance of a c i\iliNition depends 
upon its pow(‘r to n'lain the sei vices ol its best native 
sto(k. wbilo constantly remfoumg it from outside 
Sources 

At an e.irly period ifl the history of tins country, 
bringing m coinj^inu's of skilled artisans fiom abroad 
becanu' an accepted featiiK* in th<‘ exciciso of the 
Ko\al prerogative In the reign of F.li 7 abeth a new 
feature was introduced. wJieieby, in addition to the 
Royal protection and fA\oui, an e.xelusive right of 
nianiifactiire was gr.mted to any institutor of a 
manufaiture not m use wilhm the realm at the date 
of the l^clleis P.itent 'I lus system, though ojiposcd 
to the tenets of tli<; ('ominon l.aw', leceived a grudg¬ 
ing recognition m the St.itiite of Monopolies in 
1624 Under this Statute tin* riglits of tlic native 
inventor lested on the fact ot his profession that he 
was willing and able to institute a new industry, 
riu* (‘fhcaty of tlie law lested ujion two principles: 
that it .ittr.ieli'd foreign strains ot inventive ability, 
while stimulating th.it of the n.ctive inventor. 
Anthropologists are agreed that tlicie is a fairly etpial 
distnlmtion of ability in ditlerent i.ices The 
Jyiglisli Crown revogmsed tlic dclicienty in native 
stovk and made good Us defects by selective racial 
mlerbtcciliiig 

The tiist blow' to the elluu'iuv of the Knglish 
p.itent system was slnuk in the last <iuartoi of the 
cighteeiilli century by a judge of the King’s Bench, 
ft IS well known that then' is .1 remarkalile hiatus m 
tiu' contmintv of patent law deusions for the century 
<uid a halt sutiseqiicnt to tin St.iliite of Monopolies. 
'Ihe reason tor this is now vleai llu' Crown, not- 
w'lLhstaiiding the jirovisioiis of the above Statute, 
,su< u'ssfull) maiiitamed IIh' light of disposing of Us 
own grants by constituting the I'nvy Council* tlie 
Court before which alone llie v.didily of patent rights 
could b(' .uljudicatcd In spile ol the more than 
doubtful (harador of Us juiisilKlion, the Council 
proved a most competent and liusmess-likc liibuiial. 
It never lost siglit of the real object of the law. 
HeiKo proposals for instituting new industries were 
not allowed to drop if a suitable applicant for the 
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privilege was forthcoming. The rights of the native 
workman were carefully respected. Occasionally 
' te( hiucal {KJints ot law were reserved to the Common 
I.aw Courts, and in exceptional cases parties were 
alloweil to seek their legal remedy; but in only one 
doubtful case during this period has any decision of 
the Courts found its way into patent jurisprudence. 

With the Hanoverian dynasty the zeal of the 
Council in pioscculmg its industrial policy sensibly 
abated, and about 1750, after an unseemly s(iiiabl)le 
betw’een Lord Mansfield and the Pusy Council, the 
nirisdictioti of the Council was allowed to lajise. 
Thus when the Common Law Courts resinned their 
jurisdiction over I.ett(!rs Patent tlu-y were without 
precedent to guide them for a perioi! of about a 
century and a half 

It was m tliese (iicmnst.iiK'cs that the welbknown 
doctrine of the patent s|U'cilicalion was evolved 
Interpreting the Statute of Monojiolies by the con- 
temjHirarv meaning of its language, the Courts 
comstiucd the phrase " true an<l first inventor ” in its 
modern sense This left the Statute devoid of anv 
exprcsseil consideration . for it invested the inventor 
with right^ without any corresponding obligation 
True there was a clause in tlie Letters P<itcnt of 
recent intioduction winch made tiie validitv of a 
patent contingent upon the filing of a spotihcation 
within a tixeil period, but there was also an older 
final clause waiving a full, or indeed any, dis¬ 
closure. Uy emjiliasising the former and ignoring 
the latter clause, Lortl ^la^slleUl laid down that the 
patent grant w'.is made iti consuleration of the filing 
by the jiatentee of such a description of Ins invention 
as would enable a skilled artisan in the trade to work 
the invention I'he effect of this judgment was to 
make the validity of patents conditional upon their 
compliance witli an uneconomic and, from an ad- 
ministiativf point of view, impractn able standard of 
novelty: lor the decision involved the shitting of 
novelty from the juacticp of the trade to novelty 
of disclosure wilhm the icalm P»y depreciating the 
security of th<‘ patent it lowcTed its commercial value 
—while discouraging the importation of industries not 
practised within the lealni As. however, no attempt 
was made to bring adnimistrative pr.ictite into liar- 
mony with the Ieg<il rcfiuirements, applicants continued 
to obtain their patents on the old basis 

In i'}05 a fifty years’ search through Ilnlish patent 
specifications canu' into operation It was instituted 
as an instalment of a wmler scheme of examination to 
be introduced at a future date. The effect of official 
examination is always to reduce the restraining pow-er 
of a monopoly in a degree corresponding with the 
extent of tlie search. A representative of one of the 
largest patent-owning firms in the United States onre 
said to the present writer, “ Onr American patents 
are not worth a d—n ' Wc take them out because 
they arc cheap ' ” Without applying tins dictum 
wholesale as a criterion of the value of the patents 
issued by any office which examines for novelty, it is 
clear that the effect of official examination is to reduce 
a large propoition of its grants to the level of com¬ 
mercial advertisement If it be alleged that the 
object of the above measure was to harmonise the 
law and practice of patents, it must be pointed out 
that the .framers of this Act introduced at the last 
moihent a clause to “ round off ” the ollicial search 
by removing British patent specifications not retained 
on or included in the official files from the stock of 
public know'ledgc Thus the Common Law standard 
was sacrificed to official convenience. In this manner 
the English Law of Novelty has been made to box 
the compass. Valid patents can now be obtained 
without any consideration, for the disclosure may be 
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-identical with^tbat already disclosed and published. 
The latter cannot be cited as evidence of prior anticipa¬ 
tion. Let it be granted that no public inconvenience 
has arisen under the operation.of this clause: but 
this admission undercuts the whole case for official 
examination so far us that examination is conducted 
through specifications of lapsed patents. The law 
obviously stands in need of a clear and business-like 
statement of its principles. An attempt m this 
direction was made m the Patents Act of 1919. which 
explicitly reaffirms the doctrine of the old Law as 
t(i “ working”, but as no concurrent relief w'as 
provided for the patentee on proof of commercial 
woiking, the value of the British patent continued on 
its downward path. 

One step only remains to be taken to deprive our 
patent law of its last vestige of biological significance, 
namely, the abolition of protection to the importer 
of a new iiulustry. This change, how’ever, is fore¬ 
shadowed m the Keport of the British Empire Con¬ 
ference of 102Z. tlie delegates to which suggest tl\at 
this principle should be sacrificed on the altar of 
imperial uniformity 

is this country so far ahead of others in its in¬ 
dustrial lead that it (.an afford to discard from its 
armoury the competitive jwmcijile winch formed the 
basis ot its early practice, securing tor it that lead 
which it IS fntteiing away to-day ^ I'hc period 
of industrial progress, which dates from 1770, was 
marked by a continuous and fairly parallel growth in 
population and patent statistics which ciilmmated in 
the year 1910 In 1911-12-13 the patent statistics 
began to fall away, and m the same year, 191L the 
rate of growth of population showed a flattening 
tendency which has persisted to this day. These 
unfavourable symptoms are not c(|ual!y reflected in 
the corresponding statistics of other countries 

Hence a case ap[H*ars to be established for an 
inquiry into the working of a system which, as the 
result of successive modilications during the last fifty 
years, has .lost all claim to industual value, con¬ 
sistency, or adminislratnc e<<mnniy In this impiiry 
all considerations of mieinational or imperial comity 
should be subordinated to the national interest. 
The services of the inventor should bo competed for 
by offering him the widest set uiity for Ins monopoly 
compatible with the state of the national industry. 
On j^rogf of commercial working, the validity of his 
patent should be freed from attack by proof of prior 
publication within the realm, and the patent freed 
from the payment of further renewal fees On these 
lines the law and practice could be made consistent, 
effective, and economical The cost of administra¬ 
tion would be materially lecUiced, delays would be 
avoided, and a broad claim to the invention made secure 
so soon as the full consideration of the patent was 
given by its reduction to practice There would, no 
doubt, be some increase m litigation, but patent 
litigation is a sign of healthy jirogress These are 
matters clearly within the control of human agency, 
but courage and conviction are needed to bring about 
the reforms When a vacancy occurs in a university 
readership the stipend is fixed at a figure calculated, 
as f-ord Bacon says, ” to whistle for the ablest men 
out of all foreign parts.” Educationists do not 
accept the latest thesis as a substitute for personal 
service. In the same way, new teachers m industry 
should be requisitioned to keep our manufactures 
abreast of foreign enterprise A nation which aspires 
to maintain its place m the hierarchy of power must 
conform to the teaching of natural laws. 

. E. W. Holme. 

Gorseland, North Road, 

Aberystwyth. 
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Transcription of Russian Names. , 
I DO not wish to prolong the correspondence upon 
this subject further than to say tliat in their letter 
appearing in Nature, October 14, p. 512, Messrs Druce 
and Glazunov meet {in my qpinion) iione of tlie objec¬ 
tions to a Czcch-sqript, transliteration of Kussian 
pinted out in my letter {Nature, July 15, p. 78). 
but merely reiterate their views,—in which, bv the 
way, I think I could pick a number of holes were 
space available. 

But 1 should prefer not lieing misquoted 
f did not ask how many Knglish people can 
correctly pronounce C/ech letters like c ” (fot, of 
course, any one can pronounce that letter, \.c 
English ch). \ said I wondered “ liow many Hntons 
would pronounce this ‘c’ [that is, currecUy if 
they came across it suddenly in a C/ccli-s( ript 
transliteration of Russian The same criticism applies 
to the quoted Russian v { - Czech ch), which would, 
therefore, be wrongly pronounced bv the ordinary 
Briton as ch in church instead of as ch m loch 

As I previously pointed out, the very simple Royal 
GeograpliKal Society II system alrkuly exists in 
English ; .so why not use it ^ Edw.\ki) Cii MCiir.N 
Royal Geographical Society, Kensington (hire. 
l.^on(lon, S \V 7. ()ctohcr 20. 


Apart from the typograpiiical objections to a 
Czech transcription of Russian, winch hav(? b(“<'n 
pointed out by J.ord Edw'ard Cdeiclien, there are 
other ilifficulties in its us(? I'rom Prof, lhaunei’s 
examples his does not appear to be a uniform Iclter- 
for-Iettcr syst(‘m, at all events in the ticatment of 
Russian “ solL " vowels For example, the letter it, 
when initial, would presumably be traiistribed )a, 
as in iiiMi.n., )nz\‘k ; but if it happens to follow a, 11 
or T, the letter; is dropped in the transciiption and 
the Czech letters d. w. /, are employed, vnh' I’lof 
Brauiier’s examples TuUma, Dada. And ho^\' is 
Russian “ soft ” p, which is repiescntcd in the (Verli 
language by r, pronounced rzh {r h French ;), to be 
tr.inscribed ^ l-'or exaTii])le, is phjck to be rcndereil 
fad, winch gives the wrong pronunciation, or rjad, 
which IS not Czech ? 

.•\gain. It is not (leai how Russian 0 and i are to be 
treated Tlie natur.il Czech transcription would be 
c and ^ respectively, but Prof Jirriuner wiites 
Mcnddlejev, in which there are three diltcrent w'ays of 
transcribing Russian c. 

The semivowel ii is .ipparently to he transcribed ; , 
but i), vj, are not tiu* ('.mch C(|unMlenls of lU. mii 
D oes JVof. Prauncr wiite Cai/uw^lni ' (Incidentally, 
the average Briton would proiiourui' (aj like cad^^r ) 

Prof Biauner would, I hope, go so far as to abandon 
Czech for the transcription of Russian i, and would 
let us write Vinogradov, though the tuie Czedi would 
be Vinohradov 

Messrs Druce and Glazunov maintain {Nature, 
October 14, p 512) that the system has the ad\antage 
of being complete ; hut w’hat is the complete system 
The foregoing points want clearing up 

John II Rlvnoi.ds 

Royal Geographical Society. Kensington Gore, 
London, S W.7, October 21 

Volcanic Shower in the N. Atlantic. 

Throui.h the courtesy of Dr. IRissell (Director) 
and of Mr. J. \V. Carruthers, of the Fisheries Labora¬ 
tory of the Ministry of .Agriculture and h'lsheries at 
Lowestoft, I am enabled to record a shower of volcanic 
dust that occurred near the Faroes on Thursday, 
October 5, soon after 5 a.m. 

The captain of the steam trawler Prince Palatine 
reports that his mate directed hi% attention to what 
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looked like a sudden appearance of land on the port 
quarter, when the vessel was about 62® 7' N. .ukI 
7® 43' W., Myggenass {an islet west of Vago) being on 
the starboard tjuarter A heavy sandstorm soon 
enveloped the vessel, lasting for the extraordinary 
peiiod of sixty-seven hours, during winch the air 
resembled that Of a l.oiidou fog, while the vessel was 
covered with a depcKit fiom stem to sliTn Only a 
very small .sample ot the m.ifeiMl is available; but 
Mr Carruthers rightK lomliKied that* it consisted 
of volcanic glass With liim, I note a few opaque 
partules, but tliese are in part white by reifected 
IiglU, while olliefs aie meiei\' fi.iginents of deeply 
eoIoureU glass, The materi.d is a charailen.stie. dust 
of volcanic glass, distmclly brown, and probably 
andesitic or basaltic 1 ^.an ti.ice no irystals , some 
of the p.irticles show twisted wisp-liko lorms, and the 
majority are eommmuted jmmue. resulting from 
attrition in the air of masses m which the volume of 
\esicli's ('xceeded that oJ gl.iss. Jiraiieliing forms, 
like spicules of htlustid .sponges, are thus common. 
Mr ( anntliers informs me tlial tlic Meteorological 
Dllice retold shows that llu- jiosition of the fall lay 
111 a cyciouK <l(‘piession, with ,i wind fiom somewhat 
e.ist of soutli, blowing ,it 1 7 miles an hour 

I he duration of the tall may jiossililv be due to a 
ciriling round of some of the matt'rial Its occurrence 
seems worth retordmg, foi uunpanson with dust 
that mav have l.illen on olliei slii|)s at tlu“ same date. 
Some atiounl may be fortiuomiiig Ircun the northern 
isles ol tile T'aroe group It is most probable that 
llie. source was an eruption m Iceland, the dust having 
in Ih.it (asr travelled about 500 miles. The fine 
glassy (lust h.is nm doubt become sifted out from 
(oaiscr matter during transit 

• Gri nvii.le J. Cole. 

Cariickmmes, Co Dublin. October 21. 


Orientation of Molecules In a Magnetic Field. 

Abol'I' Lins time last year, at the suggestion of 
IVof A W. Stewart, T iiegan some work to te.st 
whetlu'r or not the inolei idc-s of a substance {more 
pailicularly at first of a li(|iiid) underwent an orienta¬ 
tion when j)lae<‘d in a magnetic field. So far the 
n'sults all seem to indicate that something of the 
kind do(‘s take place TIu' method fust adopted was 
analogous to Lane’s method of diffracting X-rays. 
A paiallel pencil of X-ravs was directed through a 
small cell containing barnnn iodide placed between 
the poles of a large elcrtro-magnct, and was then 
reieived on a photographic plate During the first 
complete exposure no c urrent was run through, during 
the next curiciit was nm through, and the process 
was lepeated with a .second jiair of plates. In the 
/.ase ot both pairs of jilates it was found that the disc 
which came up dark on development was greater in 
diametei for the exposure during which the magnet 
h<id Ixsm excited than for that when it had not been 
excilcsl Hie mcnyise was inoie than ten per cent, 
of tlu' ougmal diameUT 'This citcct may be analo¬ 
gous to that obseived when a pencil of X-rays is 
passed through a powdeied c rvslal. So far this 
method has not Ix'en used m .1 v(“ry n'rtnecl manner, 
bill it IS hoped to tonlinue with it and to improve it. 
’J'hc results obtained l)v U. however, have been 
coiroborate/1 by entiicl\ mdejM-ndent tqcthods, m 
which the jirojierties of X ravs were not made «$e of. 

The ([uestioii of the nature ot the orientation, in 
addition to that of its (jc enrrenee. is still under 
investigation heie, and I hope to be able shortly to 
make a fiirtluT communication on this subject, giving 
more detail as to both the results obt.iined and the 
methods employed Marshall Holmes. 

The Sir Donald Cunie LaboFaton<‘s, 

Queen’s University, Belfast, October 10. 
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The Ramsay Memorial in Westminster Abbey. 


I T is a sonicwljat inhuman trait amonj; British men 
of s( lencc, and in particular amonjr chemists, that 
they have not sufTicmUly secured piildic lionour for 
their fathers who spiritu.iily liej^at them. Boyle’s 
resting-place is unknown, and there is no express 
memorial to him in the Ro\al Sonet), ol w'hhh he 
was the grcMcsi foumlcr ; and to tlie duef ol his 
chemical sim essors. however well rememliered in the 
records of their seieme, tangible monuments for the 
most jxirt exist only wliere purefy loial pride has 
preserved or ere( ted them. 'Hie < eremony of NhivemlKT 
3, therefoie, w hen a mednlhon talilet m memory ol Sir 
William Kainsay wasuineiledmWestmmstei Abbey,was 
a most well ome manifestation of a world-wide Irilmte. 

The British nation al 
large was i (-presented 
in the person of K.R II 
the Duke of York (the 
Prince of Wales being 
pnn'ented by a ruling 
mishap), Sir Charles 
Sherrington, i^residcnt 
of th(' Royal Soriet\', 
stood for British 
science, together with 
a large gathering whn h 
indiided many of its 
foremost followers, 

Prof. Le ('hatcher came 
from Pans as president 
of the Ai'ademy ol 
Scienc'es; while the 
preseiK'e of the am¬ 
bassadors and ministers 
of no fewer than twenty- 
one countries attested 
the far-reaching fame of 
Ramsay’^ achieve¬ 
ments. Lad)- Ramsay 
was present, with Mr. 

W.G Ramsay, and Dr. 
and Airs. II. L 'fidy 
and their children A 
short choral sciskc 
was held in the n.i\i‘, 
during which the Duke 
of York unveiled the tablet and offered it to the Dcarr, 
who in dedicating it relerred to the panels commemora¬ 
tive ot Joule, Kelvin, Hooker, Darwin, and Lister, 
among w’liidi it is to be permanently set The medallion 
was provided from the Raiiisa) .Memorial Idind. 

This fund, begun m loty. consisis ol near!) 58,000/. 
raised by private sui>s(nplion all over the world; 
and the capitalised value of the additional endowments 
b\ Dominion and foreign governments is as mmh 
again Icleven Ramsay k'ellowslnp^, each ol annual 
valiiu at least 300/., enable piomismg icseareh-students 
to come to carry on work m any seleited cheniKal 
laboratory in Britain, from Canada, Prance, Swil/er- 
land, Greece, Italy, Norway, Sweden, Denmark. Spain, 
Ifollaml, and japan , and there are also Biitisli Ram.say 
Fellowshi[)s, including one specially connested wutli 
(ilasgow, Ramsay’s alma mater. Prom the remainder 
of the fund, 25,000/. is being devoted to a laboratory 
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of chemical engineering at University College, London, 
where Ramsay taught and w'orked for 26 years; there, 
also, an annual Ramsay ipcdal has been founded. 

Tlie Abbey bronze, which was executed by Air. 
C. L. Hartwell, A.R..-\., is illustrated in the accompany¬ 
ing photograjih (lAg, 1). The artist has been compelled, 
owing to the nature of the only position available 
in the Ablie)-, to give to the eyes a downc'ast expression 
which in life lliey rarely assumed. Probably no 
medium could cimvey the inward and outward sparkle 
which lit Ramsay’s eyes under their characteristically 
lifted lirows ; and his open glance and the cjuic'k 
charm of his smile dely portrayal. 

As a cliemist, Rains.n- had three great gifts in 
nearly equal degree: 
boldness of imagination, 
amazing audacity in 
conceiving experiments, 
and extraordinary cun- 
.slruetional and mani- 
pulatue deltnes.s in 
carrying them out. Of 
his earlier researches 
the importance is ex- 
cinplifiecl li> his dis¬ 
covery ol tlie nature 
of Brownian movement, 
by the work embodied 
in the Ramsay-Young 
ecjuation, and by that 
wliic'h gave the Ramsay- 
Jeotvos method for 
measuring molecular 
association in liciuids. 
In 1894, he alone of 
chemists had the cour¬ 
age to see in Ravleigh’s 
abnornuil nitrogen-den¬ 
sities the indication of 
a new atmospheric ele¬ 
ment and to seek it 
and find it, his dis¬ 
covery ot lielium came 
as a drama! 1C reward 
for a search after 
further sources ot 
argon; and with the advent of Injuid air he, 
with Trav(‘rs, drove on with irn-sistible im|)etus to 
the (leteetnm and isolation ot neon, krvpton, and 
xenon. Only Berzelius li.is discuveiecl as many new 
elements , no one but Ramsay has Liid bare .1 complete 
and unforeseen group. In radioactivity be found 
fresh scope; and the expelimenlal proof that helium 
is generated during radioactive change louncled the 
era of the transmutation ol elements Possilily the 
finest example of his skill was given when, with 
Whytlaw - Gray, he measured the density of onc- 
tliuusandth of a milligram of gaseous radium-emana¬ 
tion— tlie last member oi his ovvn group ol inert gases. 

Like Priestley and Davy, Ramsay opened up a new 
woilcl for .scu-me; and physics, chemistry, and even 
astronomy are eniiched, not alone by the disc'overies 
which he made, but also by the methods which he 
devised and so fredy handed on to otliers. 1 . M. 
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S. P. Langley’s Pioneer Work in Aviation.* 

liy Prof. L, liAiRSTow, C.H.E., F.R S 


HE work of Prof. S. P* Linglt'v in ariation is 
sucli a firsl-rate example of sy.stemalic imniirv— 
of a type nplilly called .sdentifn that no excuse is 
needed in ap.iin direitinp attention to it. Progress 
was made step-hy-step in the hue of formiiFahle 
dilTicullie.s, and no attempts were madi‘ to sohe the 
problems of niechanual fiifrht hy bursts of brilliance 
or intention. 'I'he seientific method appears to he 
most .suitable for the preat bulk of human endeavour 
and is required m the interpretation and detelopment 
of striking innovations. 

Langle) was a cre.alive iinestigator and not merely' 
a producer of data. It is probably not wide ol tlie 
mark to say that his cxpermiental results are now 
rarely appealed to, yet who ran doiiht that the whole 
eoursc of aviation w.is largely determined h> his elforts? 
Langley's work may be divided into two periods-- 
1887 to iSqti, and 1896 to njoq. The end of this 
lieriod is almost coiiu Ident with the earliest siici esses of 
the Wright fiiothcrs. The later Il.tiiiniundsport trials 
on ,a modified Langlev aerofilane have obscured the 
re.d issue, and it is better to le.tve these out of account 
as having nothing to do with Langley and his methods. 

The story can be readily told m e.xlract.s from the 
originals; 111 1901 Langley said : 

■' And now. It m.iy bo asked, what has lieeii done* 
This has been done a ' living machine,' so long a 
type for ridicule, has le.div down , it 1ms demonstrated 
its piactic.ibihly in the only salisf.ictoiy way—by 
lU tii.dly living- and by doing tins ag.ciil and again 
iindi^r \\ iiu h loa\(' no doubt 

'■ riim- IS no room hero to enter on the c'onsiderntion 
of the constiULlion of larger maclinies, or to olfer the 
reasons for beheMug th.d they iiiay be bnill to 
reinam foi days in tlic .ur. or to lra\cl at si^eeds 
higher than any witli which we are familiar jNeither 
IS there room to enter on .1 (.unsideiation of their 
lommom.d v;diie, oi those applic.tlions vvlntli will 
])robablv lust conn* in tiu* aits of war rallier than 
those of pcaie , but we ni.iy at li'ast set* tliat these 
may lx* siicti .is to iliange the whole conditions of 
warfaie, when eaili ol two opposing hosts will ha\c 
Its cveiN movement known to the othei, w*h(‘n no 
lines of foitilualion will keep out the loe/and wlien 
the difhciilties of defending a counliy against an 
attacking enemy in the an wilt be siu h ttiat wc' ma\' 
hope Ih.il this will hasten ratliei tli.in letard the 
coming tif the day when war shall co.ase ” 

Ihis note was wiittm before the ad\cut of ilie man- 
carrying aeroplane- two years In’fore Some ol the 
prediction is yet iinlulfilled, partu.ulail} that as to 
remaining for da\s m the air, lint it aei uratelv iinliei- 
pated w.ir us<‘s beloic emi In conliniiing his storv 
Langley shows tluit he had no «<tinnieri.ial interests 
in his elfoii.s • 

I ha\’e thus f.ir iiad only <i piiielv srientil'ic 
interest m tlie lesulls ol tlie.so labours 'Perhaps if 
It could liave been foreseen at the outset how much 
lalior tliere was to Ixy Jiuw imuh of life would be 
guen to It and how much caic, 1 might liave hesitated 
to enter upon it ,it all And now* rewaol niusl be 
looked for, if leward there he, in the knowledge that 
I have done the best m a <iitfieult task, with results 

> n.-Uraitcd from an address delivm-d as chairman of Uic Royal Aero- 
nauludl Society on October 5 
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which It may lx‘ hoped will be useful to others 1 
have brought to a close the poinon of the work 
w Inch seemed to be spociallv mine -the demonstration 
of the ])ratlic.ibililv ol nuthaim.d ihght —and for 
th<* next stage, which is the tommeuial .ktul piactual 
development of tlie ide.i, it is pt.ibahlc that the woild 
may kx^k to otheis The woild, imleed, will be supine 
u It do not re.ilist^ that a new jxissilnlitv has eonn* 
to It, .111(1 lh.it Iho gic.il iiniM'ic.il highw.u ovoihc.id 
IS now soon to be opened ” 

'Ihis piiss.igc is (il c.xlrcnic iiiUicsl , it cnqihiisisos 
the sciciuilit spirit and the rcl.itioii of .si.icnco to 
industit Moncl.iry renmd did not i omc to Langley, 
nor did the merits of his work s.iw him Irom bkiiig 
1 ritii ism in the press on the lailuie ol liis mifii-earrviii's 
iieropliine. rime h.is piolxihlv en.ihleil us to lake a 
more detached and l.iiier tieu These earlv remarks 
by Langlct |)re|)are us for a note bv his assistant 
Mr, Manlt : 

" In the spimgof 190.1 afler the top,ms to the m.iiil 
tiame weie well under w.iv, the wiitei [.Mr Manly] 
on his own initiative imdeiiook to sec what could 
be done tow.aids secuiing lor Mi Langley's disposal 
tile small iinam i.d assistance tiei cssary to continue 
the w’ork , 1ml lie found that while a number of men 
of means were willing to assist m the ilcvelopment 
of the aerodiome [aeropkinej provided arrangements 
were made for later * ommerci.disation, yet none were 
ready to lender assista^ne from a <lcsire to .issist in 
thepioscxiilionofscientifh woik ’’ On the..tliei hand 
Langley had given Ins time and Jiis best labours to 
the world without n’lmmeralion, and he could not 
bung lumscK .it his stage of life to c onsent to capitalise 
his scientific work ” . 

The problem ol financing ami directing .siientific 
rcsearcli is seen here as a striking e.xaniple of the 
failure ol our systems. The Iroul.les still exist in large 
Tiieasuro, and mm !i has yet to he learnt liefore science 
and industry <ombme lor ellii ienr\ ;ind c<onomv The 
relation caused eomnient by Manly to the effect that : 

“ IVrsoiis who care only foi Hu* accomplisliod fact 
mav be iiudmcd to undeirate lhc‘ mli rest and value 
of this rc'coid [l')i I j Hut eve n they mav lx* lemmdcd 
that but for such patient and unicnmllmg devotign 
as IS here (mregisteiTcl, the new m complished fact of 
mc'chanic.d tiight would still lemam llie wild un- 
U’dliscd die.am wliic.li it was for so many cenlunc’s ’’ 

Tlirougdiout his writings, Langkw made .1 clear 
disliiKlion lielween two sub|e<ts wimh he called 
“ aenxlynanm s ■’ ami " aerodiomu s "—ii distinction 
whidi still exists but is diflcienlly desi nIx'd His 
clivisiim corresponds very closriy with the modern 
expressions “pL-i f<»rmanccand "< ontrol and stability,” 
both lieing now regiitded as liram lies o[ iiciody namics. 
Hie si'icntific adviseisol the .An Minisltvare more and 
nioie tinning to the study ol ‘‘ acrodronm s.”,on which 
piogress towaids salety in Hying is sern largely to 
depend. Its problems arc siili vciy dilhcult. In 
concluding tins note pioli.dily the licst sunumiry^ is 
Langley’s own: 

” T am not ])rcparecl to say that the rc-lations of 
power, area, wc'iglit, and speed, here experimentally 
established for planes of small aiea, will hold for 
mdclinitely large ones ; but from ;ill the circulnstances 
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of experiment, I can entertain no doubt that they 
(lu so hold far enough to afford assurance that we 
can transport (with fuel for a considerable journey 
and at spocfls high enough to make us independent 
of ordinary winds) weights many times greater than 
that of a man ” And 

I desire to add as a final (.autum, that I have not 
asserted that planes such as are here cinployo<l in 
experiment,j or even that pl.mes of any kind are the 
best forms to use in metlianical llight, .ind tliat I 
have also not asseitcd, without <|ualilicalioii, that 
mechanical flight is practically possible, since this 
iiivohes ipieslions as to the nietnod of conslnicting 
the mechanism, of securing its .safe ascent and dcs( ent, 
and also of securing the indispensable conditiuii for 
the (‘(onomic use of tlic power 1 li.ive shown to be 
at our disposal—the condition, I mean, of our ability 
to guide It in tlic desiied hon/ontal direction during 


transport,—questions which, in my opinion, are only 
to be answered by further experiment, and which 
belong to the inchoate art or science of aerodromics, 
on which I do not enter.” 

The problems of Lanj^ey are still problems, and we 
have very much to learn about the control of aero¬ 
planes. An interesting commentary on Langley’s work 
IS provided by the fad that on October 19 the world’s 
record for gliding flight was obtained on a replica of 
the Langley machine and not by a glider following 
the modern conventional aeroplane. It would be 
wrong, I think, to argue superiority of type for the 
successful glider, but it i.s a not uuw’elcomc reminder 
of tiie enormous progress made by a scientific pioneer 
at a time when science in aviation is at a very 
low ebb. 


The Early History 

lly Dr. D. H. 

11 . 

W HF.M wc reach tlic Upper Devonian flora we 
find ourselves in the midst of a I'omparativcly 
familiar vegetation. A few uf the early forms may 
have SLir\i\ed, Init tlie Imlk of the plants were highly 
organised Vascular Ci) plogams or Spermopliyles. 
While in tlie Early Devonian no true Eerns have been 
found, a bramhed, naked radiis being the neare.st 
approaeb to a frond, tlie later \egelation has been 
called the Anha'opUns flora, after the magnifi<cnt 
ferns or fern-like plani'^ ol that genus, of whuli the 
famous hibcruica the type We do not, laiwever, 
know lor certain whether these fine planls were reallv 
Ferns, or fein-like sced-ply^nts. 'I'hc presence of tiue 
Ferns is more surely attested by Dawson's .Xstero- 
pteris. from the Stale <if \e\v York, whicli has the 
strudure ol a Zygopterid, a grouj) well known irom 
('arboniferous rocks. Lyiopods had attained a \ery 
high development, as shown espcdally by the genus 
liothrodendron, of whidi the laigc liderosporous cones 
are known. 

The now extind group of the Splienoph)Ilums, 
charm tensin' of t'arbomfeious times, liad also made 
its appearance in the Upper Devonian flora; the 
whorled leaves ui these eaily forms were ileejily cut, 
not wedge-shaped as m mo.st ol the later reprc.senla- 
tives. Nathorsl’s genus Ilyenia, which already appea,'-s 
in the Middle Devonian, nias' probably have been a 
jirccursor ol the Sphenoplnlls 
Another family, repl•e^enled iiy I’seudobornia. of 
Nathorst, lioin Bear Island, is only known from the 
Upper Devonian It wa.s 1 large plant, with whorled 
leaves, palmately divided, and lurther cut into narrow 
segments, while the long cones are believed to have 
produced spores of two kinds. J'seiidohornia is at 
present ijuitc isolated ; ds aflimties may be cither 
will; the Sphenopliylls or the Horsetails. Apart from 
this case, the Isqui.setales do not appear to Ije repre¬ 
sented among our present Devonian records, foi the 
evidence for the occurrence of Ardneocalamite.s at that 
period seems to be inadequate. ’I’be group, howev'er, 
was so well developed in Lower Carbonilerous limes 
that there can be no doubt it had appeared long before. 

• I Coniimicil from p. 607 . 
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of the Land Flora.^ 

Scott, F.R.S. 

The best proof of the presence of seed-plants in the 
Upper Devonian is to be found in the occurrence of 
petrified stems, whicli, from their organisation, must 
presumably liavc belonged to advanced Gymnosjierms. 
rhe genus ('allixylon, apparently allied to the Lower 
Carboniferous Fity.s, has a peculiar and beautiful 
slructiirc in the secondary wood, the pits being localised 
in definite groups. The wood appears more highly 
differentiated than that of most living Coniters. 

'I'lius the main lines of subsequent evolution were 
already well laid down in Upper Devonian times. We 
know practic.dly nothing of their origin. Some 
botanists believe that the liighrr planls may liave had 
a common source in some grou[>, already vascular, 
sutli as the Psilophytales, while otluTs hold that the 
main plnia lia\e alwu)s lieen distinct, from the Algal 
stage onwards. Tlie existence of tliese rival mono- 
phyletic and pohqihvletic hypotheses, both maintained 
i)y able protagonists, shows how little definite know¬ 
ledge of the evolutionary liistory we possess. 

The Lower Carbonilerous flora beais a rlosc general 
rebemblame to the Ujiper Devoni.in, but is imicli better 
known. 'I'he wealth of forms is. indeed, so great, that 
only the merest oullme ol the mam features can lie 
given here. 

The JA'coj>ods were abundantly developed. .Many 
species of Lepidodendron and Lepidophloios are known, 
not only by external cliaracter.s, but often by anatomical 
structure. While the primary ground plan of their 
anatomy was not unlike that of some of the simpler 
Lyco[)ods of our own clay, most of the old forms de¬ 
veloped a considerable zone of secondary wood, and a 
massive pciidcrrn. 'I’hcy were, in fact, adapted to play 
tlie part of forest tiees. 'I’he genus vSigillaria, however, 
so important in the Upper Carbonilerous flora, was still 
scantily repre.seiited. 

As regards tbeir liiu lification, the Lower Carlionifer- 
ous J.ycopods had attained the highest level wliich the 
(lass ever leached. Not only were their cones con¬ 
stantly (so far as observed) heterosporous, with an 
extreme differentiation of the two kinds of spore, i)ut 
.some of tliein even developed a kind of .seed, a structure 
quite unknown among Club-mosses of later than 
Carboniferous age. In the seed-like fructification 
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(Lepidocarpon) a single megaspore only came to matur¬ 
ity, constituting the cmbryo-sac, while an integument, 
like a seed-coat, grew up round the sporangium. 

The prothallus is sometimes well preserved, both in 
the .seed-like bodie.s and in t^e more ordinary mega¬ 
spores. In (he latter {Lepjdo'^trobus Veltheinuanm). l.)r. 
Gordon has recorded a peifectly typical arciiegonuim, 
showing that the details of reproduction in these old 
Lycopods A\ere tlic same as in tlicir modern lielcro- 
sporous representatives. 

The best-known member of the Horsetail rare was 
Arcliffioealamites, remarkable for the long loaves, often 
repeatedly forked, very different from the foliage which 
we are accustomed to associate with the E([uisetules. 
The later ('alaniites were more or less intermediate in 
this re.s[)ect. Anatomically, tlie Calamites, wliether of 
Lower or Upper Carboniferous age, developed much 
secondary wood, and, like many contemporary Lyco¬ 
pods, liecame trees. 'Die Lower (arboniferous Proto- 
calamites is remarkable for possessing primary wood, 
centripctallv formed, tluis presenting some analcjgy 
witli the Sphcnophylls, in which this tissue is highly 
developed. 

The cones attriliuted to Archxocalamites are, curi¬ 
ously enuiigli, intermediate in structure between modern 
Eqiiisetiim cones and tiiose of the Upper Carboniferous 
Cal.imites, lor sterile bracts were eillier absent, or 
developed <mlv at long intervals. In Equisetum. of 
course, tliey are absent altogellier, while in the well- 
known falamostachy.s and allied Upper Carboniterous 
fructifications, the sterile whorls are equal in mimber 
to the alternating feilile verticils It must be ad¬ 
mitted, houeccr, that our knowledge of Lower Caihon- 
iferous irui'tifications ol this gioup is still somewhat 
scanty. 

The Sphcnophylls of the peiiod were already very 
advanced, and in the genus t heirostrobus appear to 
have readied their /enilh. The great cones of this 
striking plant, with their elaliorale and perfect appar¬ 
atus of compound sporangiuin-liearing organs, and 
protectue sterile appendages, are certainly tlie most 
'^oiiqilcx erc'plogamic trucliheatioiis known, from any 
juriod. 7 'luis. in certain directions, the Lower Car¬ 
boniferous pLints had attained a height of deveInpmenL 
which lias never since iieen C(|uall(“d. 

Splicnopli\Hum itself still had, for the most part, 
the deeply cut leaves of ilie Upper Devonian species. 
Where the anatomy is known {S. insigne, from Biiriit- 
island), it is of the same general type as in the later 
Upper Carboniferous Icirms, but appaieiUlv simuwhal 
less spedali'.eci. It is worth remarking, that all (he 
Sphcnopliyllums formed secondary wood, thougli they 
were small plants. Thus growth in thickness by 
cambium was not (.onfmc'd to arborescent forms in 
Talaiozoic tunes, any more llian it is now. 

As regards the alTinitios ui the Sphcnophylls, .some 
relation to the Horsetail stock seems evident, as indi¬ 
cated by the whurled leave.s, the* gcneial organisation 
of tiic cone^,a^(l the detailed stiiictureof the sporangia. 
Presumably these two lines sprang from a common 
source, but what it was is still unknown. Eurther 
affinities, once suggested, with the Lycopods and the 
recent Psilotaceae have not been confirmed and are 
probably illusory. Neither has Lignier’s hypothesis of 
a common origin of both branches of the Articulatae 
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from Fcrn.s, gained any support from the tossil record. 
The Articulutoe, as a whole, remain a completely 
isolated phylum. 

Tlie Ferns of the Lower Carboniferous were well de¬ 
veloped and varied. \\‘e mee t witii tlie usual difhrulty 
in distinguishing between the lioncls ol true Fern.s, and 
those of the so-called “ Sec'd-Eerns,” whieh simulated 
them in habit. Where, however, aiialomic til characters 
ate available, wc find no approximation whatever 
betw'ccm the two groups. J’teiidosperms and Eerns 
at all times show tlu-tnselvcs pcrfeitlvclKt met, whenever 
our knowlc'dge admits of an .icle(|uale (omparison. 

We base fairly abundant structin.il material of 
Lower Carboniferous Eerns, but it seems that practi¬ 
cally all of it represents the groiiji c ailed Priniofihces by 
Arber, who by this name meant to suggest age, not 
primitiveness. 'I'hey w'ere curious plants, and many 
of them must have been ver\- unlike any Eerns now 
living. Unlortunately, our knowledge ol their habit 
is by no means ecjua! to tliat ol .uialoinical detail. 

'I'lie chief family in the Lowet Carboniferous is that 
of the Z\go[)tcTi<ls, of which scveuil genera are repre¬ 
sented. As we have seen, this family had already 
appeared in Up[)cr Dcwoni.m limes, 'fhe \’asciilur 
cylinder of the stem siious some dilfeK'nlialion of the 
wood into a centr.il region (c-ithcr a mixed pitli or a 
core of small, short true heads), and a wide outer zone 
of larger elemc-nts. The petiole .ilw.iys has a peculiar 
structure, wilii a hilatcr.il str.ind (ollcn of complc.x 
form) giving off branch-bunclles to tlie light and left. 
It IS remarkable that ihc genus CIcpsydropsis, om.0 
tboiight primitive on an.ount of its sim|>le petiolar 
striKture, has been shown to possess an exceptionally 
high organisation of the .stem. 

The most striking point js the morphology oi the 
frond. K\'en where tiiere were only two sene.s of 
pinn.e (as in normal compound Ic.iycs) their plane was 
nol parallel to ih.iL of the mam ra'Ins, but at right 
angles to it Moicmver, in seveml genera theic was 
the greater peculiarity that the pmn.c were in four 
rows, two rows on each side, a i.ondition iine.xampled 
in ordinary Umvcs In Stauropleiis tins quadriseriate 
branching was repeatc'd in successive ramific'ations, so 
that tile Icirin of the whole frond was compared by 
Jagnmr to a bush. In tins genus it is practii ally certain 
that the leaflets had no blade, and throughout tlie 
family iheie is rarely any proof of its picsence. 

'’'he other Lower Carboniferous family of,Primo- 
filicos, the holr>opteri(lc?e, is at present represented 
lor that peiiod by a single speiics, tlic Botryopteris 
antiijiia of Kidston, a pkuit m all rc■^pects of simpler 
organisation than tlic Zygopteiids, and apparently 
more like an oidinary Eern. 

.Sporangia are known m several cases. Those of 
Slauiopleris were borne singly on ultimate branches 
of the frond ; they had no .mniilus, and are very 
similar to the spoumgia assoi laled with the Early 
Devonian Asleroxyloii. In the fiuclification attri¬ 
buted to Diplol.ibis the sporangia aie grouped in a sort 
of .synangium, while those associated with Botryo- 
ptcris have a bisenalo annulus. 

Both families show some affinity with the older 
members of the Osmundaccte, wliile u relation to the 
Adder’s Tongues has also been traced. But in both 
directions the connexion seems to be somewhat remote. 
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W(; iire dealinf^, in the Lower ('arboniferous Primo- 
filires, with early races, already specialised on their own 
lines, and probably only indirectly connected with the 
main current of I'ern-evolutiori. 

The “ Seed-Ferns ” or Ptendosperms appear to have 
attained a ^reat development in Lower Carboniferous 
times, A consKleral»le variety ot seeds is met with, 
and in sorn'e (uses there is strong' e\iden(e lor attril)ut- 
ing them to plants witii a fern-like foliage. In one such 
example, described by Nalhorst, Ihe seed ('I’bv.sano- 
testa) is reinarkalile for bavin” a disliint pajipiis ; it 
was thus adapted to wind-dispersal, like the achencs 
of Composites 

No less tlian six families, referred to Ptendosperms, 
are known b\ their anatomy. In only one is there any 
c\idenec as to the seed, but all these groups show, in 
their structure, a nearer relation to known “Seed- 
Ferns ” than to any other j)hylinn. The (asc referred 
to IS tlial of Ileteran^uim, a [^enus with a solid wood 
and no pith A lieautilully organised seed (Spluero- 
stuma, Benson), obviously related to tliat of the Upper 
Carlwniferoiis L^gmopteris. is found in ( lose ass(x'iation 
with Ileterangmm (irievii and ])rubal)ly belonged to it. 
The two j-enera, lleteran^ium and L)”in()pteiis, are 
closely related, as shown by Dr. Knbart’s discovery of 
intermediate anatomical features, in species of Mill¬ 
stone Grit a”e. 

The L)”inopteri(lere extend to tlie Upper Carbonifer¬ 
ous, but the other fi\e anatomical ”rouj)S arc peiuliar 
to the Lower.1 Th«'v sliow a j^reat variety in structure, 
but none of them bt.u- any anatomical reseinblancc to 
contemporaiy Feins. Our knowledge of so many, 
more or less isolated, tsjies indicates that we have only 
found a few relics of what was really a most extensive 
class of pl.ints • 

The fainiK most richly represented is that of whi< ii 
Calainopilys is the tvpc* A number of species of 
Calamopitys are kmmn ; the\ are plants with a pitli 
(sometimes “mixed”), larye leaf-traie bundles, and 
much secondary vsihicI 'I'he petioles, often of Iarf;c‘ 
Size and with man)- vascular strands, have long been 

* Sv.icf il<)(s iiol .uliml o( .mv account of iheir k iii.trkallc cli.ir.u ler^. 
TLc- fu’c! tvjH'lu n .1].' Kin tin.-iiiKui'ii, Se iiouivcloii, rrotujnlyis, Clad- 
oxylon aii<l (alaiiiopitv'- 
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known as Kalymma. Some of the species, with dense 
secondary w'ood of a Coniferous type, have been 
separated by Dr. Zalessky under the name EristophytoH. 
An interesting new gen^is, Bilignca, in whicli the pith 
is replaced by a central column of short trucheids, has 
been discovered by Ur. Kidston. 

Apart from the “ Seed-Ferns,” we liave the remark¬ 
able Lower Carboniferous family ot the Pitveie. already 
rejiresented, as wc liave seen, in the Upper Devonian. 
Pitys was a genus of tiees, witli a relatively large pith 
traversed by slender strands of wood, while the second¬ 
ary wood was of an Araucaiian t}pe. The foliage was 
quite unknown until recently, when Dr. Goidun dis¬ 
covered the leaves attached to the twigs in a species 
Irom the shores of tlie Firth of korth. Tlie Icmvcs are 
totally different both from those of any Pteiidosperm 
and from the well-known foliage of the Ujiper Carboni¬ 
ferous Cordaiteie ; tiicy rather resemble the needles of 
a Fir, though more comiilex in structure Dr. Gordon 
suspects an affinity with Araucarian Conifers. 

Perhaps the chief conclusion that follows from this 
hasty sketch of the earlier floras is the great distinct¬ 
ness of the main phyla. 

The Lycopods may perhaps become merged, as we 
trace them bai.k, in the early Devonian INilopliytules, 
but nowhere approach any other group. 

The Artiiulatie appear as an isolated phylum 
throughout. 

The Ferns may have (.ome from tballoid jilants, 
through some of tlie forms of hkirly Devonian age, 
where the frond is only lepresenteii by a bladele.ss 
rachis The “ Seed Ferns ” now appear .is a totally 
distinct line, parallel in certain respects to tlie true 
Ferns, but nowhere joining them, unless it be m some, 
(ommon thalloid source, atiout the Psilopiiytales levad. 

The higher Gvmnosperms, represented in the period 
lonsidered by Pilys and its allies, may li.ivc pa.ssed 
through an earlier ITendospeim stage, but this is not 
proven The Spermophyta generally ma\, lor all wc 
know, be as ancient as any other vasi ular plants. 

Thus piivlugeny still elucies us, though it remains 
the iiltiinate goal of the paltcontologisl. 


Obituary. 


Dr. C. G. Kx(.) 1 T. F R S 
’'JIF. sudden death of Dr C. G Knott, re.ulcr m 
applied inathemalics m the Cmviisityol Ivdin- 
liurgli, and goner.il sc-'relar_\ of the Koval Society of 
Kdinburgh, has deprived phvsii.d sdeme of a devoted 
follower and an act.omphshed (Ajioiunl On Wednes- 
dav. October 2>. lu was lecturini: as usn.il and attend¬ 
ing. in the aUeinoon. to the hnsiness of the Royal 
Sodetvji At night he was taken ill and died of he.irt 
failure m a few hours 

Born at Pena ink m 1856, Knott entcied the Umver- 
.sitv of Edinlnngli in 1872 and soon joined a little liaiid 
of entliusiastic workers m tlie laboratory of Prof 
'Fait. To study under tiial great tc'acher was a 
privilege and an inspiration. The laboratory, then a 
new feature in university physics, was a small attic, 
meagredy equijiped. Only a few of the best pupils 


cared to seek admission; they plunged at once into 
re'^eardi, eiilier shaiing in the investigations on whi< li 
Tait happened to be eng.iged. or undeitaking some 
independent inquirv of their own. Tait was then 
collecting data for his ihermoehM.tric diagram, and 
Knott’s training was to measure tlie elei tvomotive 
forces lietween pans ot some twenty different metals, 
ihrongli a wide range of juiietiun temperatures. Ife 
also iiegan the series ol magnetic re.scarches he was 
afterwards to pursue witli the help of his own Japanese 
pupils. In 1870 he was appointed Tail’s assist.int, Init 
gave u[) that post m 1883 vvlum he became ]irofessor 
of ph\si(s in tlie Umversitv of Tokyo. After eight 
years as professor in Japan ho returned, in i8<)j, to 
his own University of Ivdinliurgh, where he spent the 
rest of his life, at first as lecturer and later as reader 
in applied mathematics, lie also acted as the official 
adviser of students reading for honours in matliematics 



November i i, 1922] 


NATURE 


641 


and physics, or for degrees m science—a task which 
his wide knowledge, his unfailing good nature, his 
geniality, his ready s)mpailn, and liis infinite capacity 
for taking pains, fitted him|to discharge to the great 
advantage ot many generations of undergraduates. 
For the last ten years lie also held the olfice of general 
seirelary in the Royal Society ol Edinburgh, \\here 
the same chara< leristies found further e.xereise, along 
with others whuh eminently qualified him lor editoiial 
work. 

In Japan, with pupils such as Nagaoka, Knott's 
influence as a teailier soon be<ame cons[)icuous. and 
has proved enduring Ills love of researdi was 
infectious. The sc hool of young Japanese seismologists 
and inagiicticians, then in Us infancy, owed miuh to 
his example and encouragement. Along with Tana- 
kadate, lie earned out a inagnetK survey of “ all 
Japan ” His industry was untiring and the habit 
of research, foimed in his student da)s, never lelt 
him. All his siientifie work is sound and thorough. 
Ills pul)li.shed papers, more than seventy in number, 
cover a wide range, but the subjects oi leiro-magnetisin, 
especially in its relation to strains, and of seismologv, 
continued to engage his mam attention. Ills l>ouk 
on the phvsus of eaithcjuake phcrioinena, puldished 
in 1908, is an admirable digest ol the whole .subject, 
linking up the older with the newer seismologv. llis 
last long paper, published by the Royal Society of 
Edinburgh in 1919, completed a .senes m which the 
theory of carthciuake-wave propagation is discussed 
witii much originality 

Rrobably the best known of Knott’s books is his 
lhograj)hy of T.ut (Camb. Univ. I’less, iqii). No 
other cliscijile was so fit to uncleriake the clilTicult task 
of wilting the life of llie master, lor on Knott the 
mantle had most direcllv lalleii. and he, more than 
any, conttniiod to wear it i’ait liimsclf, in a preface 
to Ills ccjliected papers, speaks of Knott as an .idepl 


in quaternions as well as in phy.sics, and adepts m 
quaternions h.ive alwavs been rare. Knott's grasji 
of niathcmatieal methods, his intimacy with TiiTs 
work and appreeialion ol 'Rut’s genius, and above all 
his afTeclionate comprehension of an ofti'n whimsical 
personality, mspirc'd him to write what is bevond 
([uestiem an evceptionallv adcciuate and decj>lv inleiest- 
ing biography. Moie rei eiUlv lie oiganis^l the Napiei 
ten cmten.irv (icjiq). and c-diU'd the memonal volume. 
.Almost Ins last act wa-' to p.iss loi the press the final 
sheets of collei ted Ji.ipers b\ (he late Di |ohn .\ilken, 
FRS. 

.\n unsclfisli. modest. ChrislMn gentleman, whose 
life was a eonslant round ot imobtnisive servne, Knott 
is mourned by m.iny ti lends |. A. Is 


By the death of Thom.is luam is Moore; liie National 
Museum, Melbourne, b.is lost one of the most valued 
members of its stall Mr Moiue liad fillc-cl the position 
of osteologist at that institution lor ncarlv tweiil\-tvvo 
years Ills work was ol a veiv high order and univer¬ 
sally known .As a link witli the past, it may be 
mentioned that Mr. Mooici’s lalliei, Mr. 'I’ j. Moore, 
was for forlv years curator of the Livcapool .Museum, 
and from 1865 to 1S84 oig.inised and took jiart m the 
Liverpool Free Vublic Ic-i lures Dr hVcalenck Moore, 
of the East India t'umpanv’s Aliiseuin, well known by 
Ills vvoik on oric'nl<il Lc-|>idopleia, was an uncle of .Mr. 
T. F. Moore , 

Thk Chemiker '/.eititvg of 0 < toiler 17 reports the 
death, at the age of sixty-four years, of Trof. Lassar- 
Cohn, who iiacl uc < upiecUlhe chair of cliemistry at 
Koiiigsberg since 1894 Ills work was mainly m the 
fic'lds of organic' and tec hnic al c heniistry, and his text¬ 
books were well known m Ivnglish ir.inslalions. 


Current Topics and Events. 


Till', following IS a list of those lecomnieiided by 
Lljc president and c,()iin(il of the Royal Society for 
election to the coiiiuil al the annivcusary nieetmg 
onNovcinbei 30 —Prcsidt nt Sir ( li.irles Sliemnglcjn, 
Treasuytr Sii David I’rain, Sec yclurici. Mr \V 13 
Ilaicly and Dr J 11 Jeans, I-ifycign Scryctayv Sir 
Aitliui ScJiiister , ('/"t Prof V 11 

Blackman, JTof. H C II Carpenter, Prof T R. 

Elliott, Prof A Harden, Sir Sidnev liariner, Piof 
\V M Hicks, I’ruf H V Newall, Piof (1 II b 

Nuttall, Prol. D. Noel Patou, I oid Ravlcigh, Piof 
O W i<u'liardson, Sir Ernest Ruthcifoid, l>i 
Alexandei Scott, Mi E E Smith, S11 Aubrey 
Stialiaii, and Plot J AN’iNoii 

li is announced 111 Siicnct that Di S W Strallon, 
duectoi of the IJurcMii of Standards at AV.uslunglon 
for the past twenty-one >ears, has been eleclecl 
president of the Massachuset Is Institute of'rechnoksgv. 
Dr. Stratton was jirolessoi ol physics and elecliical 
engineering at the Univei.sily of Illinois and profe.ssor 
of physics at the University of Chicago before Ins 
appointment as director of the Bureau of Standards 
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in icjoi . lie found tlie (leji.ntinent a small oltiec 
einployiiig three or four jieople, and fiom it lie built 
up the piesent dopailment with a stall of about c»oo. 
Commenting on Dr Stratton's lesignatioii, Mr. 
Hoover is reported bv tlie Abn’ ) mh 'J nnrs to luive 
said “'['he Massacliusetts Institute of leclmology, 
an educational institution, fimls no ditlicuUy in 
paving a man of Dr Stratton's (.alibie thiee times 
the ''.ilarv the* government is able to pay him “ 
It apjic'ais that it is impossible' to live- <mcl to jnovicle 
lor old age while al Waslnngtoii cm <i government 
salar), and for this re.ison it is dilficult to induce 
men ol science to uiuierlaUe lesponsible national 
po'ls 

Proic a Smiiiii.lls’ leliiement «it tlu’ end the 
piesent session liom the ili.iir of c.henustry ot tlic 
I'mversity ol Leeds, alter lliitlv-eighl vcais ol active 
work, Will be a sciious loss to tlie whole educational 
world as well as to the nairower .sjfiiere of aciiclemK 
hie of the University in llic' piogress and develojiment 
of which he has pl.iycd so consjiieuous and dc'votecl 
a part. His intention in letinng is to employ jiart 
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ol Ins leisure m literary and scientific work with 
winch his present multifarious duties, not only as 
liciul of a very large and busy department, but also 
as member of numerous university committees and 
outside public bodies, seriously interfere. 

The use ot the cinema as a means of agncultural 
oilucation innong farmers is in contemplation in 
tins country, and at least one organisation is under- 
.stood to be preparing a set of films. A recent 
announcement in /.t- Matin indicates that France 
may, however, be first m the field. It is stated that 
the Ministry of Agriculture has submitted to tlic 
President of the Republic an order authorising an 
annual grant of 500,000 francs for the purpose of 
installing, in agncultural colleges and schools and 
in the rural communes, cinematogiajihic appliancc.s 
which would be used for the popularisation of scientific 
agriculture. There is no question that the cincmato- 
giiipli could serve a highly useful jiurpose ; it is not 
only more attractive than the lantern slide, but it 
brings out points that could not otherwise be readily 
shown. It may be doubted whether the ordinary 
lantern slide could he dispensed with, however, and 
the lecturer of the future will probably tiy to use both 
films and slides. 

At the International Gmgress of Fugenics hehl m 
New Ymk m 1921 an Intern.itional Commission of 
Eugenics was re-formed fioin a jinwiously existing 
committee 'I'liis co ninittee held ils first annual 
meeting at Itrusscls on October 7 and t) Ry a 
unanimous \ot(‘ il was decided to m\ite Germany to 
co-operate m its labours m tlie future, delegates from 
the I’liited Slates, FrdiKe, J)enmark, Holland, 
Norway, together with Major Darwin, the chairman, 
and Di. (iovaerts of lielguim, the serretary, being 
present. The Soci6t6 Beige d’Kugcni(jne licld a 
series of conferences at the same time, at which 
interesting papers were read This society is to be 
congratulated on the assistance it is now receiving 
from the SoKay Institute, both as regards quartets 
and funds. 

Upwakos of eighty members .ind visitors attended 
the last conversazione of the Natural History Museum 
Slatt Association for the cnrnmt year, which, was 
held in the Board Room on November i Among 
the many interesting exhibits placed round the 
room inav be mcntioneil the following A selection 
of birds collected in the course of the Shackleton- 
Kowett Exp'-Jition to liie Ant.iretic regions by llie 
{htfst ;] life-'-i/e casts of the dolphins rc'ceiUlv r<‘(;eived 
by the Museum from l ung I'mg Lake, Ghina, about 
800 miles Irom the sea, a senes of specimens ilhis- 
triitmg sporadic variation 111 plaice and iioundcr, 
hfc-ijue iliodcls in colour of toads and Irogs shortly 
to be placed m the exhibition gallerv . enlarged 
model of an extinct marine ailhropod found in the 
Upper Silesian locUs of Oescl in the Baltic ; examples 
of tropical spiders which have been disiovcn'cl alive 
in this country ; a selection of the butteillies collected 
m the course of the Mount Everest Expedition 1922, 
and a small fiagment of the rock (biotite-schist) at 
NO. 2767, VOL. no] 
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the highest point reached by the climbing party; 
diagrams of genera of British Carboniferous corals, 
and others illustrating the distribution of mammals 
in Africa; and spedm^ins illustrating the introduc¬ 
tion of the chrysanthemum into this country in the 
eighteenth century. In addition, Mr. O. H. Little 
.showed beaded ca.sls of crustacean or worm tracks 
Irom the Nubian sandstone at Wady Arabah, Egypt. 
Mc.ssrs James Swift and Son (exhibited lecent models 
of their microscopes and accessories, and Messrs. 
Baird and Tatlock showed examples of glassware 
and other apparatus for museum and laboratory use. 

The Society of Chemical Industry, which was 
founded m 1S81 for the promotion of applied chemistry 
and chemical eiigineeritig, has now a roll of some 5500 
members scattered over all parts of the world. No 
less than eighteen local sections have been formed at 
home and abroad, each section having its own officers 
and programme, and leading to some extent an in- 
di'pendent existence There is also a chemical 
engineering group, which has its headquarters m 
London. The Edinburgh and East of Scotland 
section has included m its prograniine an address by 
Prof. (7. Barger on some recent advances m bio¬ 
chemistry and anotlu-i by Prof. H. S Allen on modern 
theories of the structure of the atom, the latter being 
a joint meeting with the Glasgow section, the Royal 
Scottish Society of Arts, and the local section ot the 
Institute of Chemistry The programme of tlu' 
Liverpool section is more mdustiuil , jiapers have 
been arranged disiling with bleaching agents foi 
textiles and paper pulp, chemical industry duimg 
the war m Gieat Biitain and h'rance, sapomficaLiun 
of fatty oils, patent fuels, syntiietic tannins, fractional 
distillation, and siilphm. Tliese two programmes 
arc wide and varied in their appeals, and serve to 
show the range of the society's activities 

The report of the louncil of the North-East Co.nsL 
Institution of Engineers and Shipbuilders for the 
year 192 [-22, w’hich has rccimtly been issued, mark^ 
the close of the tliutv-eiglith sissiou of the society 
In ailditioii to the presidential a^Ulress by Sir William 
J Noble, thiitceii papeis were presented at meetings 
during the session, and tw'clve are printed in tlu' 
Transactions They cover a wide field, there being 
three papeis dealing with naval architecture, three 
with internal combustion engines, two with electru.d 
and two with mechann al engineeiing, in <iildition to 
a paper on casualties at sea and another on standaid- 
isation. The roll of the society in July contained 
1504 names, of whn.h 48O were tliose of niembeis. 
542 of associate members, and 388 of graduates. Tlie 
society benefiti'd by two gifts of 500/. during tin' 
year; one was from Mr. A. E. Doxford, a pa*^! 
president, for the endowment fund, and the otiier 
from the h'nrncss Slnpbmldmg Co., Ltd., to provuh' 
an income for the newly formed Middlesborougli 
branch 1 'he Gra<luatc Section ha<l a successful 
session, including, in addition to its formal meetings, a 
number of visits to works. Study circles inaugurated 
in 1920, specialising in the internal combustion 
engine and strength of ships, continued to meet. A 
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programme of the papers to be read and the works’ 
inspections arranged for the Graduate Section during 
the current session has been issued and gives promise 
of an interesting and instructive senes of meetings. 

The tenth annual meeting of the Indian Science 
Congress, under the auspices ot the Asiatic Society 
•of Bengal, will be held at Lucknow on jammr\ 8-13, 
1023 The congress will be ojicnod by Sir Spencer 
Harcoiirl Jiutler, (iovornor of the United Brocinces, 
who has consented to be patron. The piesuient ot 
the congress is Sir M Visvesvaraya, and the piesulents 
of the sections are as follows: Agriculture — I)r 
Kunjan Pillai, Trivandrum, Pliysics—Dr S K 
Bancrji, director of the Observatory, Colaba, Bom¬ 
bay. Chemistry—Dr A.N Mcldrum, Loyal Institute. 
Bombay. Botany — Mrs Howard, Pusa, Zoology 
— Prof G. Matthai, (iovernnient College, Lalioie , 
Geology — Dr Pascoe, Indian Museum, Calcutta, 
Medical Research—T-t-Col Sprawson, Lucknow , 
Anthropology—Dr J. J Modi, liombay. In addition 
to the regular programme ot the meetings of the 
scientific sections, a senes of gcneial scientific dis¬ 
cussions has been organised, beginning with one on 
colloids by Dr S S Bhatnag.ir, of l^enaics A senes 
of ilUistraled public lectures on subjects of popular 
scicntitK interest has also been arranged, details of 
which will b(‘ announced later i'urtluT particulars 
regarding 1he congress may be oblamcd fiom Dr. 
(' V Kanian, gcneial secretary, Indian Scieiue 
Congress, ^10 Bowbazaar Sileet, ('akutta The loi ,»I 
secretaru's ,it l.m know arc Prof S ^lacMahon and 
Dr. Wall Muhammad ot the I.ucknow University 

The British Noii-fciious Metals Research Assoua- 
tioii has just issued a .statement as to the investigations 
already m hand and the uoik being undertaken bv 
the Association The n'conl is one ol active woik, 
and IS to be commended to other Rcscaich Associa¬ 
tions as a model to be mutated Tlie piaclice has 
been to allot tlie investigations to existing laboiatones 
if suliicieiit standing, the work being earned out iiiidei 
I'le diieclioii of the chief of the labor.itory m con-^ 
sultation with the Duaator of Kcscaich, Di R S 
Hutton The subjects in which jirogress lias alre.idy 
been tiMcle .iic . otlcct ol small (|u.intilies ol im- 
ininties on tlie jiropcrties ol copper, conditions of 
obtaining sound mgots ot bia-ss . methods of jointing 
metals , abnision and jiohslung of metals . afmo- 
spheric coiiosion ; propeities ol lolled nickel-silvers , 
mlluence ot oxide on aluniinuun . and cause ol rcil 
stains on finished brass Inform.ition has .dso been 
collected respecting the eleitric melting of non- 
ferrous mct.ils In legaid to tlie first ot the miI)|ccIs 
mcnlioiied, the effect ot oxygen on (opj)cr has Ixeu 
studied in detail and tiie ellect of othei idenieiits is 
now being examined The l.iboratoncs witii which 
arrangements have been m.ide im hide the N.itional 
Physical f-aboratory, the Umv ersities of Jkimingli.ini, 
ShetfiekI, .mil Maiichosler, the Ro.search Dep.ulnnmt, 
Woolwicli; the Royal School ol Mines, and tin; 
Research Department of Metropolitan Vickers, Ltd 
The pamphlet also contains particulars of the means 
adopted for circulating information among members, 
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and concludes witli an outline ot the liitnie work 
proposed for the Association. 

A SiATE Institute of Radiology has been establislicd 
at Prague, under the dnei turn ol Di Pelix 

lx tonseijueme ol the giv.it dem.nid for seats 
at (he joint meeting of flic Royal Geogiafilmal 
Sovioty and Alpine ( hib foi the Mount fiveiest film 
leituie on Novombei 21 af (he ( enli.il Hall, London, 
It h.is been found ne<essai\ to .uiangc* two meetings 
— for the .iftenioifli at 3 cm and llie exoiung at 
8 30 e M 

A I’Rizr ol 1000 guineas h,is been olteied by Messis. 
vSeIfndge and Co, tliiough th(‘ Ko\a| Aero Club, for 
the first flight of fifty inilos made by a British julot 
on a Bntish-bmlt ghdei, the disf.uuc' (<> be measured 
m a str.ught line liom a given j>om( of dcpartuie. 
The pii/ew’ill remain open for .1 \ear fioiii January i, 
and if it Is not .iwaided, .1 pri/e of fiv*' iiundred 
guineas will bo given (or the longest Ihglit of more 
than twenty-five miles during Ihe year 

I r is aniiouuced m Stionr lliaf I he I low.it <1 N Potts 
Medal of the l-r.inklin liislitiite has been awaided 
to Dr ( h.iilcs Ravniond Idowiis.uul Mr folm Morns 
Weiss of N'ew ^■olk " m i onsidei.ilion ol ilieir notable 
.ichiev emenf m the sLieiUilii .mil lonmieri i.ii develoj)- 
mcnl ol the i.it.iivtic \ .ipom-ph.ise oxid.itioii oj 
l)en/eiie to maleic .uul .uul thru pioneer vvoik m 
developing a coiuiikijmI pioiess loi ihangmg 
aiom.ilic to .dijihatic compound," 

W'h h.ive retened m these loiumns tiom time to 
time to tlie pri'ji.inttions whuh .ui' being made m 
Lrance to celebi.ile the ap]#ro,ii lung ceiiti n.uy of the 
btiili ol Pasteui British men of science li.ivc had 
.m oppoitmiitv ol sli.inng in the i ckhi.itioiis and we 
now k'.irii tn>iii thal the .New N’oik Ac.nlemy 

ol Medume is oig.iiusing .m <-\hil)i(ion in lom- 
numoi.ition of flic eveiil The exhibition, vvlucli 
will be opened on Drcembei 27, will consist of a 
collection ol books, inamisiiipls, i)hotogr.iplis, en- 
giavmgs, etc , illusiialiiig flic hie .mil woik ot 
I’.isloni, .mil will tom hide with .1 mimlierof .iddicsses 
l)y distinguished menibeis ol the medical pr(»fessioii 

A Ni w' D.misli expciht ion to tlie Sali.iia is announced 
nidlie 1 Unclei the lisuleiship of Prof Olufsen, 

the (‘xjicdition will shoitly le.ive Tunis for the Shat- 
el-Jerid ITom Nk'fta it will go by TiigguiT to 
Waigla in tlioAlgen.in Sahai.i, .iiid thence to Insalah, 
and endcMXom to explore the lloggar MoiiiUams 
'I he iiiembers of tlie expedition will include Dr (iram. 
bol.iiiist, Drs Stoiga.ud and K.yvsei. geologists, and 
Plot BoiiriarLof the Soibonin' | )i Olufsen expects 
lliaf Ihe journey will oituiiy stmie six months. 

,\T w s ^rom Mr l\ Kasmusseii bungs fhe'stor^' of 
Ills researches m B.illm l.and and (lie Hudson Bay 
legion down lo tlie end ot jiil\ Accorihng to the 
'I nncs the wmloi woik was c.iniid out accoidmg to 
programme Siirvc)s weie made of the north coast 
ol Fury and Hecia Straits, and that part of B<iliin 
Land between tattord Bay and Admiralty Inlet. 
Mr. Rasmussen himself was chiefly engaged in his 
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rcbtviiches on the migration routes of the Kskimo, 
and in order to become ac<]uamled with tlie local 
dialect stayed scver.il months in a small Igdluhk 
settlement at Cape Khsabcih At the end of March 
Mr Uasmussen, with two comii.inions, left for 
Ciiesterlield Inlet on his way to the Aivilik and 
Nctjihk tribes liaker I.ake was leached early in 
May and ^alhkied Lake in June I'lom there the 
party returned in July to Cliesteiheld inlet The 
country between ('hesleriield Iplet and Yathkied 
Lake IS inhabited mainly by pronounced inland 
tribes ot Lskimo who only during recent decades 
have begun migr.ilion to the sea coast They live 
on bad terms with the nearest indi.m tribes, and some 
ot them had never seen while men Their legends 
often agree in minute detail with the (licenl.ind 
legends • tlieir religion is on <i much lower level 
Mr Rasmussen considers these tubes to be tiie most 
j'nmitive that he lias evei mol tins is also shown ni 
weapons, liouses, .ind boats Icvcrytbmg connected 
with the sea is taboo '1 In; stone liouses aie unbeated, 
as no blubber is available Salmon lishnig and 
leindcer bunting aie the only moans of livelihood, 
and starvation is not an uneonimon experience of 
these tribes Sleimsby’s theoi>' that the Icskimo were 
originally ml.uid Aiueiiean jicople receives support 
from these discoveries The inland tidies which Mr 
Kasimisscn studied very likely may be the last 
suivivaK of the jinmcval iCskimo who h.ive not yet 
reached the sea 

IhcOF Leonard Hili. delivered a ( hadwn.k Ihdalic 
Lecture on “ Ventilation and Atmospheie in Kaitones 
and Workshops” on Oi^tober ’G T’lof llili eni* 
pli.isised the fact that it is not the relative humidity 
that matteis, but th<‘ aetu.d vapour pressure of the 
air coming ni contact with the skin , the bicathing 
of cool air entails moie evaporation from the re- 
spiratoiv membrane and consequent gnsitei outflow 
of lymph thiough the secretion of tliiid trom it 
Thus the membrane is belter vv.isbecl and kcid cle.in 
from infecting microbes The open-air vvorkei is 
thus bcllc-t iindecled, and moieovcn escapes the 
m<issive infection liom cameis wlueh oceuis m 
shut-up rooms Wet-bulb temperatures in lac lories 
and mines are ])hysiologica[ly more unj’iortant than 
diy-bulb teinperatnies , the velocitv of the an' is 
an important consideiation, for on this cluc'lly 
depends cooling by convection <uk1 cv .iporation. 
The cooling and cv.ipoiating povveis ot an atmospheie 
can be moasurc'd hy tlic kata-tlieimometcr, a largo 
biilbcd spirit theiinomcTei Furnace- and engine- 
rooms should be ventilated by fans at the bottom ot 
wide trunks down vvliicb cool an natunilly sinks, 
tbe fan bre.iking up the air into hm- si reams Rooms 
are besh vcntilaleil by ojieii window or .t j.)'stem of 
fans to im])el cool fresh air thiongh giatmgs about 
eight leel from the gtoimd and extMct it tliroiigii 
apertures in the ceding , lloois and wadis should be 
warmed by ladiaut heat liom gas or coke hies 

The Eastman Kodak Company of New York has 
issued the fourth volume of ” Abridged Scientific 
Pubiicdtions from the Research Laboratory of the 
vAn t’ol 


Eastman Kodak Company,” a volume of about 340 
pages. It includes abridgments of 54 papers that 
have been published during the years 1919 and 1920 
111 various scientific journals and the proceedings of 
scientific societies. The abridgments are not mere 
expansions of the titles, as is too often the case just 
now, but useful and often long abridgments giving 
details of methods and results. At the end of the 
volume there is a complete list of all communications 
issued by the Laboratory (a total of 117), and indexes 
of authors and subjects for the four volumes The 
subjects dealt with cover a very wide range Besides 
those that are obviously related to photography, 
which arc divided into nine sections, there are papers 
on photometry, colour measurement, sensitometry, 
photographic optics, physiological optics, chemistry, 
physical chemistry, clectro-chemistiy, colloids, and 
radiography. The volume is undeniable evidence of 
the activity of those who work in this Laboratory and 
of the broad views taken of the subject by the Director. 

With reference to Dr. Hale Carpenter’s letter de¬ 
scribing a wateisjHiut published m our issue of Sep¬ 
tember 23. p. 414, wc have received a lettei from 
Mr K U Welsli, Devon, Pa, USA, in wluvh ho 
suggests that m a waterspout, centrifugal lorce would 
cause a partial sepaiation of an and watcrdiops, the 
vvaterdrop.s tending to comeiitrato in an outer slieath, 
while wilhm the slieath there would be a region with 
lower watenhoj) content; the conlmucd existence 
of the (cntial core would be provided by the uprush 
of spray from the suifacc of the water Mr Welsh 
suggests that the appearance of pulsation m the outer 
sheath might be exjdained bv the rotation, combined 
with a spiral fluting of the sheath 

In Ins presidential address before the Institution 
of Automobile Lngmeeis, Colonel D J Smitli w.irned 
tile membeis that tliey must not allow IheniscKes 
to be engrossed <*ntirely m tbi' tcclmual aspect of the 
motor car, there aie m.my other ([urslions which 
might have a gieat died cm the vvell-bcmg of the 
uiduslry 11c urged ujion .mtomobilc engmceis the 
necessity ol not being content to design a car wiucli 
would run on Hie comparalivelv good roads m this 
country The local conditions m the vanous jiarts 
of the British Empne slioukl be ascertained and stejis 
taken to ilcsign cais to meet tiiese conditions ’I'lie 
most suitable vehicle for any maiket cajituixs that 
market, prici' being a secondary consideiation. 
Col Smith believes tliat the cliief development in 
(heat Biitam would he m the direction of vehicles 
latrying fourteen to sixteen people and luggage, 
which coukl compete with the railwa>s m providing 
rapid and freipienl passenger service, and so opening 
up lural districts in a niannci not hitheito contem- 
])liited. lie also cnticise<! strongly the present 
methods of road construction, and likened tlie result 
to that which would prevail if the track of the L iK 
N W Railway were maintamcxl by the dittcrenl 
borough coliiictIs of the areas through which the track 
passes between London and Scotland, each emploj ing 
Its own uncmploycil and using local unsuitable 
material. In connexion with the carrying capacity 
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of roads, the reduction due to tramway services was ; 
mentioned—a live miiuites’ service reduces the ; 
carrying capacity by 50 per cent., and a two minutes’ ; 
service by 80 per cent The country CrAnnol adord ' 
tramways, and their compar<ftively early disappt'ar- ^ 
ance is certain In reference to standardisation, 
Col. Smith urged that standanis once deiided upon 
should be used, and comlemncd the conception that 
a design would lose mduidiiahty by the adoption of ' 
standardised parts Again, automobile (“iigineers 
should not consider h(jind fuel as the onh fuel , 
available In many countries ehunoal is a\ailablc i 
at prices which make it equivalent to petrol at a few 
pence per gallon There is a need foi a steam vehicle ^ 
suitable for such fuel, and of a lighter tvpe than 
tho.se generally seen ' 

Thk journal of Pomologv is to be made, in cflect, ■ 
the onicial organ of the Iioiticiillund rese.ireh st.itions j 
m England, and with this change the name ol the i 
journal will become the Journal oj Pomolo^v and \ 
HovtuuUural Science Its scojx* will be widened ! 


and it will be under the control of a publication 
committee consisting of Prof. li. T P. Parker, Horti¬ 
cultural Rcseaich Station, f.ong A.shtoii, Bristol , 
Prof K. II. Bilien, llorticultund Pc.seareh Station. 
Cambridge, Mr Iv. A Bun\aid, Maidstone (Editor) i 
Ml H 1 { Dale, Ministry of Agncultme . Mr. R (i. 
Hatton, Iloi'ticulluial Re.seauh Station, Ivast .Mailing, 
Kent, .ind Mr H \' Ta\lor. Mim-.(i\ ot Agnculture. 
The rcscaicli stations at Ikist Mailing, Long Ashton, 
<111(1 C<nml)ri(lgc have .issunied (iii.ini i.il icsponsibihty, 
it IS antii ip<ite(l tlfiit four iiiniibeis ot the journal 
will he i.ssiied annu.illy, tlie liist of winch will be 
re.idy this month. 

A vr.RY (omiirehen.siv e cat:d<»gne of works dealing 
with chemistry in all its hiamhes lias just been 
published by Messrs VVheklon and Wesley, I-td , 
z Artliiir Street, New O.vtoid Slicel, W’(' z Nearly 
3000 juiblications (many of them r.ire} are listed 
under some .}4 headings Bring c.iretully clnssifii‘d 
aicording to subjects the list should cert.iinly be 
seen by re.iders of NArukh intiTcsted in ihemistiy 


Our Astronomical Column. 


Large Meteor or OcrouER 17-Mi W E 
Denning wiites *''J'his lemaik.able meteor wa.s 
observed at Bristol, and also by Mi W ’ridmarsli at 
Exeter at 114b i> M on October 17 'the ladiaiiL 
point was at 152 ' f 39 ’ Tlu' hmiinoiis Hight of the 
object was uniiSLially lung, and e.xtended from over 
Slalford to a point 111 the h'nghsh Channel about p 
miles south ol idymoiilli Ihe radiant point being 
near the hori/on, the course llirough tlu; atmospliere 
was almost paiallel with the earth’s surface Its 
height (hxliiu'il from 71 to uz miles, the path being 
about ,225 nules long ,ind the velocity 37 miles per 
set ond 

‘This mcteoi was verv similar m m.iny respects 
to brilliant meteors wimli ajipc'ured ou Oclobtu 15, 
1902, and ()(lober 22, i<)i(> Thmr radiant points 
were at i 5(f ’ 143 and 15b +39'’ respin lively Tli<‘ 
comet of 1739 has a radiant point at 157'’+39” on 
Octobei 22, and may well have supplied the thiec 
blight metcois loferred to above ” 

VariaklIv SlARS -Owing to Die (omplelriiess of 
the data of variable staisof long peiuxl whu li <ire biang 
sent in to Mr Leon Campbell by his host ot encigetic 
I'bservers, the Harvard Colk'gt' Observatory Mullelm. 
No 77O, announces that it is possible to estim.ite the 
approximate magnitudes oi most of tlu*se st.irs for 
any given date several weeks ahead It is Duu toie 
jiroposed to make the jiredu tions (,iu' moutli in adv <itRe 
and to publish them bi-moiithly Tins airaiigemcnt 
IS very satisfaetory, because those who do not possess 
laige inslrmneiits will he aide to idisetve some stars 
when they <ire bngliter th.m a c(“rlam magmtuile, and 
will know when to cornmeiuc tlu* obsiu vations 
Again, m.iiiv of llu'se stats are most mtcu'stmg 
.sjx'ctroscopu.ill)-, .'iTuI they laii be followed wlu-n it 
IS known that the\ are bright enongli fo] th<‘pai tie iilai 
instrument the obsoner poss(“sses In tins pulilKa- 
tion the variables aie published m groups .ucording 
as they become brighter than a ccitam m.igmtudi' 
after a certain date 'I'lms the date chosen lieie is 
November i, 1922, and tlu* variables are grouped as 
folkjws : those that will be hiightm- than magnitude 
8*0 , those that will be bclwcca 8 0 .iml 10 0 , to and 
12 ; 12 and 14 ; and fainter than magni|.u(le 14. 
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liii: Distance of iml Ci fiii in V\ki.vum-.s— 
Ihof Kaptevn and Ml van Klnjn i'xamined the 
jiroper motions of tlu* g.iiai lie ( epheuls of short 
peiiod, and concluded that Iheir distances were only 
about one-seventh of thosi* givin by the formuhi of 
Prof Harlow Sh.qilev, (•mploved in I'rof bliapley’s 
researclics on the distances ol tlu* Cdobiilar Clusters. 
Ho replies to their p<ij)er in Cinul.ir 237 of llarvaid 
('ollege Observatory, giving reason to believe that the 
stars in (|uestK)n li.ive mutsiudlv high linear velocity, 
wlmli would <i]fect the i>.fr<ilKi\ derived from the 
proper molions He shows that their -ipjiarent drift 
IS not dirceted <iway from tlie sol.ir apex, mditating 
that tiu'y lutve iiuUqx'iideiit velocity In several 
c.C'es the spectrosct>pe has lonlinm'd this, the veloci- 
tu s ^o, 51, i‘»3, 7-1, 4<) km /si-i , liemg found in five 
(.is<‘s Simple} then ijiioti's the recent woik at the 
Sproiil Observ.itoiy, wheie the jiaiallaxes of the 
Ccpheids liavc been tngonomotrw ally examined, the 
results ctmlirmmg the spei troscopic parallaxes 
'flu'se st.irs aie concluded to belong to tlu* stream of 
liigh-velocily stars, louncl by Ad.ims, |o\-, and Strom- 
beig at Mt Wilson to luivi* .1 spaie velocity of some 
200 km/s{‘( Since tins loinpatable with the 
.iveragii hru-'-ol-sight velocitv of glol.mlar (lusters. 
It *s conjectured that the galai tu Cejilu'ids may 
ongmall} have been menibiis of Die same cluster, 
.iinl be men ly travellers passing tinongh the solar 
cluster 

the speclioscopic parall.ixes .igiee ilosel}', star-foi- 
sl.if, with those based on the penod-lummosity 
(iirvi*, wliuh strengthens the case loi the adoption 
ol the fitter 

Nova Scori’II 1922 - Cllus object was discovered 
at Arecpiipa by IVjiss Cannon On July 1 it was 
invisible iMid less than magnitiidc 12 5 On July Jl, 
12, and 17 its magnitude w.is 01-5, 100, .ind 9*9 
respeitively, the latt(*r being the maximum, on 
August 2 It had fallen to 10 2, and ou .August 2I 
(liatvard) to 11-4 The sjxctriim is of the Nov^a 
type, bright bands w'ere probably absent on July 
12, but certainly present on July 25 Search on 
plates iimde in former jeats shows no star as bright 
as magnitude 15 in the position. 
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Research Items. 


Thk Creek Indians.—M r. I. R. Swanton, in 
Bulletin 73 of the Bureau of American Ethnology, has 
followed up his study of the Indian Tribes of the 
IvOwer Mississippi valley (Bulletin 43} by an account 
of the Indians of the Creek Confederacy, about 9000 
of whom were enumerated in 1910. This report docs 
not deal vith field work among the tribe, which is 
reserved for later publication, but is an attempt to 
gather from documentary sources an account of their 
movements from the earliest t.'mes until they arc 
caught up into the stream of later history, m which 
concealment is jrractically impossible 11 justifies the 
author’s claim that it is an encyclopaedia of informa¬ 
tion regarding the caily history of the south-casttTn 
Indians A full bibliogiaphy and good maps will do 
much to assist the student of the etlmology of the 
American liulians 

The Study oe Imngi r-phinis ’ Idenhucation 
OF ( ows—In the fourth number of nactylo^rapliv, a 
journal devoted to the study of linger-prmts, Mr 
C L. Knos, superintendent of the State liurean of 
Criminal Identilication, Colorailo, states as the result 
of his experiments that, as the Iiuin.m being can be 
identified by liis finger-prints, it is reasonably ccitam 
that the pattern or design winch Nature has piovided 
at the end of every cow’s nose mav be made to serve 
the same purpose I'p to the present no jirecise 
classification lias been worked out, anil this will be 
necessary before such punts laii serve a jiractical 
purjiose The noses of si'veral calves have bei’ii 
printed caih month for one year, and if further 
experiments show that these patterns persist during 
the life of the aniina!. it will supply a practii al means 
of identification which will !>e \ aluablc to all breeders 
and to the police 

'fiTK Music or ihk Utf. Indians —Miss Frances 
Densmorc, wi'l! known b\ her previous studies of the 
music, of till' ('hipjx’w.i and Teton Sioux tribes, con¬ 
tributes an account of tliat of the lltc tribe in Bulletin 
75 of the publications of the Bureau of American 
Kthnology Tins tribe, the oiigiii of whose name is 
disputed, formerly occupied Ihe entire central and 
western parts ol Colorado and the casteni part of 
I'tah, including the eastern part of Salt J.ake valley 
and the Utah valley fhe jircsent w’ork loncerns 
only the Northern Ties, living in reservalions in 
nortli-easlein I'tali They used to live m 
covereil with tdk hides, hut now log linls arc ex¬ 
tensively used in viintcr They have never been a 
warlike tribe, hut their tenacity of opinion has re¬ 
peatedly brought them into contact with the (iov^rn- 
ment; their characteristic is (]nuk tiansilion of mood 
concerning matters of secondary impoitaiKo fhe 
author gives a good account of their musical mstiu- 
ments, and has collected a number of songs—those 
of the Bear dance, Sun dance, Turkey d.ince, war 
songs, those used in ihe treatment of the sick and 
in connexion with g.imos—which will interest both 
the student of music m the lower culture and the 
anthropologist 

Japanf.se Plioci'.nic Fossils —Some time ago we 
dnected attention to a memoir by IVof M V'olcoyama 
on fossils from the Lower Musasluno Beds (Kcd ('rag 
age) from the Miura Peninsula, japan (Nature, 
August 26, 1920, p 836) To the same author w’c are 
now indebted for another valuable memoir (Journ. 
Coll. Sci. Tokyo, vol. j4, art. i). tins time on the 
MoUusca and Brachiopcxla of the Upper Musashino 
Beds of Kaxusa and Shimosa, to the I'ast of Tokyo, 
that hue considers to be of Upper Pliocene or even 
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newer age, 'since the shell layer is near the top of the 
formation. There are 335 species described and a 
careful table of their dtstribution given, with notes as 
to their occurrence elsewhere, living or fossil. From 
this it IS seen that six species are also found in our 
English Crags, one in the Pliocene of Italy, and several 
m North American Tapper Tertiaries and Post- 
tertiarics. Ni> less than 103 species are said not to 
be know'll living, wlule some 113 species are described 
as new, and, with many others, figured excellently on 
the seventeen appeniled plates. As in the case of 
the previous monograph, the nomenclature wtII not 
always pass muster with adherents to the international 
rules for zoological nomenclature 

Fossil Verteukatiss in ('entrat. Asia. —More than 
twenty years ago a Russian geologist, W, Obrutschev, 
observed an extensive freshw-ater formation between 
Urga and Kalgan in Mongolia He obtained from it 
the remains of a rhinoceros ol middle or late 'J'erliary 
ago * III tlie early jiart of this year, Messrs R C 
Andrews and \V Granger, of the American Museum 
ol Natural History, through the generosity of several 
friends tif the Museum, were able to visit the same 
region and explore the formation more thoroughly 
A ]>reliminary report of their results is ^niblished by 
Prof. II F. Osborn in the September number of Asta, 
the American magazine on the Orient. It now appears 
that the freshwater deposits represent a long period, 
and contain numerous fossil bones. The lowosi 
horizon, .ipparcntly of Upper Cretaceous age, yiekK 
remains of dinosaurs clos(*ly rel.ited to those of the 
same age found m North America. They incliule 
iguanodonts, megalosauiinns, and small rimning 
(Imosaurs allied to Ornithonumus Crocodiles and 
turtles are associated with them The next horizon 
is cvulently of Eocene age, and contains remains ot 
hoofed mammals, some Ix'ing small lophiodonts and 
otluTs much resembling the peculiar titanotheres 
which aie found 111 the Eocene of North America. 
In a still higher hoiizon there are large land tortoises, 
carnivorous mammals, and rhinoct^roses, besides a 
gigantic rhinoceros'hke mammal which may be re¬ 
lated to the Baluclntheiium discovered by Mr Forster 
Cooper m Baluchistan The collcctiou which has 
been made will add greatly to our knowledge both of 
reptiles aiul mammals and of their geographical dis¬ 
tribution Geologists and palrcontologists will awail 
tlie <letailed descriptions with interest. 

Ecology of “ Floattno Islands” — “Floating 
islands,” on which little colonies of vegetation 
maintain an indejiendcnt, if precarious, existence, out 
olf from all connexion with the mainland, caily 
attracted the attention of travellers, and have been 
reported from lakes, rivers, and the open sea Oiu* 
of the earliest references is made by Herodotus to the 
floating islands of the Nile, and an interesting Japanese 
study by Hanifusa Nakaiio (Journ Coll. Sci Tokyo, 
vol 42, art. 3) quotes early Japanese and Chinese 
references, the earliest Cdiincsc citation dating from 
about A i> 300. Nakano shows that those floating 
islands may be found on inland waters m both the 
Northern and Soulhern islands of Japan He traces 
their origin to various causes. Sometimes pieces arc 
isolated from an indented coast-linc by various factois 
active in erosion, as ice formation or frc<)uent changc'i 
of water level; these pieces ultimately break adrift 
and float away. In other cases plant communitie-' 
build themselves up from the shallow lake bottom and 
appear above water away from the land, ultimatoh 
losmg’their^root anchorage and floating free; suck 
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islands are usually almost pure colonies of one species, 
as the islands of Typha japonica or Ztzania aquatxca. 
Another twe of island consists mainly of one species 
of a free-floating plant, such aa the islands of FacH- 
hornia crassipes. A very inlipresting case is reported 
by Nakano from the shallow lakes found in high 
moorland regions. Here masses of peat, crowned 
with vegetation, may be raised from the bottom of 
the lake in large part by the gaseous products acciirmi- 
lated from decomposition processes, in pait by the 
buoyancy of the tissues of the living plants , 'such 
islands may be recurrent, sinking and rising in different 
seasons. Floating islands are gradually leaclu'd of 
any humus or mineral nutriment they may origiiuilly 
possess, so that their base is ultimately mamly a 
tangle of roots and iihre. It is to this cause that 
Nakano traces the gradual disappearance of sonu' of 
the colonists piornincnt on the newly formed islamb, 
such as Phrngmtte^ longivulvis, not as Falhs has 
suggested for the “ Idav ” on the waters of the 
iMniibc (Journal of tlie Linnean Soc , vol 4^, i9i()) 
to the degeneration of a vegetatively propagated 
plant 

New Maps oi- hie (Jold Coast —The Survey 
Deparlmont of the Ciold Coast, which was ilo.scd 
during the war, was reopened in ujio under laeul - 
Col. K. H. itowe Work has been pushed ff»rward so 
rapidly that about 13,000 s(] miles have now been 
surveyed and the jiublicalion of the maps has begun 
The sheets, which are printe<l by Messrs W. and A 
K Johnston, are on a scale of i ; 125,000 lielief 
is shown by brown form lines at an interval of 50 feet 
Water features and names are in blue (ireen is used 
for forests, and various symbols are employed to show 
the different kinds ol plantations. Seven classes of 
roads and tracks are shown Soundings in coastal 
waters aie given in fathoms 'Die Accra shi-et which 
has just been jniblLshed is an exeillent piece of work, 
and is notable both for its clarity and amount of 
detail. I lie same pubhsliers have also produced a 
foldmg-niap {scale 1 1,000,000) of the (iold Coast, 

Ashanti, Non hern Terntoiies, and British Togoland 
No relief is shown C'oloiiris used for provincial and 
other houndarie.s, water features, and motor roads 
This is a less striking ma}), but should prove useful 
for general reference purposes. 

1 ROl’ICAl CvCI.ONl.S IN SoOlHJiRN HlvMlSI’niiRl. — 

A summary of liojui.al cyclones in the South Pacific, 
Australia, and the Soutli Indian Ocean, by Dr S S 
Vishcr, is given in the V.S Monthly Weather Revieiv 
for June for the South l^icific 24b hurricanes ,ire 
discussed The luincane season extends from 
December to April, and dming this period about 05 
per cent of the recorded storms have occurred , 
January alone has 30 per cent, while the six months 
from May to October make up onlv 4 per cent of the 
total A table gives the frctjueiuy of occurrence m 
the several island gioups A second table shows the 
number of lunruancs between the longitudes lOo ' K 
and 140^’ W for the several months and years, 
consecutively for the years 1830 to U)iz There is 
a further table which gives approximately the region 
of the origin ot cyclones m the South Pacitic, which 
shows a prevailing majority betweim 13'^ and 20'^ 
south latitude Similar tables are given fui lecorded 
hurricanes, between 100" and 160' F. for Austiaha 
and ailjacent waters The maximum niiiplxT of the 
approximate origins or places of first icconi occurs 
between io°.aiul 15" S. The main season for the 
Australian hurricanes is from December to Apid, and 
during this period about five-sixths of the storms 
occur. Storms are rare from May to November. Of 
the tropical storms in the South Indian Ocean, both 
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January and February have 23 per cent, each and 
March 20 per cent, of the total. Storms are extremely 
rare from June to September. On the average rather 
more than a dozen, tropical cyclones* occur annually 
in longitudes 40” to 100'’ E. There is generally a 
preponderance of storms during recent years in the 
three regions, doulitless due to an mcri'ascd number 
of obseivations Kcpresenliitive tiacks are well 
illustrated on two charts Thf author states that 
many widely accepted generalisations aS to tropical 
cvclones appear unsafe in the light of fuller data being 
gathered 

• 

TkEAIMI-NT ok Ti.V and lUNGSlLN OkllS.- The 
'I'm and Tungsten Heseanh H4»ard, under the chair¬ 
manship of Sir ' 1 ' Kiike itose, has recently given 
an account of the work <ione dming the period 
Januarv 1918 to December 1020, when Us activities 
came to an end (Department of Scientific and 
industrial Kescaich Kopoil of the 'I'm and Tungsten 
keseaich Jioard Pp vifioo London. DM. 
Stalionerv Ofhee, 1922. 3s, («/ net ) As a useful 

intioduction to the papers dealing with tlic various 
investigationK that have been (niiied out, an account 
is given by 1 ’' Jl Muhell of tin* mclliods already in 
use for dri'ssing tin ore m Cornw.ill, and It II. Davison 
gives a report on the micioscopic examination of 
veinstones The ore-dressing investigations include 
work oil tloiculation-cliects and friability tests by 
S J Truscott and A Yates, and an investigation 
by JI S Hatfield of various plivsnal piopertics in 
rel.ition to concentration possibilities. Hatfield found 
that the osmose proce.ss was inajiphcable to the 
sejiaration of cassitentc* He also found that there 
IS little prospect of increasing the yield on the dressing 
lloor.s by the addition 1.>f flocculating agents to the 
piilj) His work on dielectric constants as a basis 
of separation is novel and interesting, dejiendiiig as 
it doe.s on a property w Inch, like magnetic permeability, 
is characteristic of the whole mass of a inineral 
particle and not meiely it? snrf.nc', and is applicable 
to mineraK gcmerally Otlier lesoarches, by Sir 
I Jvirk'o Pose, J H (Iciodclnlil, and others, deal 
with chemical and metallurgii.il methods, including 
the use of solvents to remove* c.issitente or wolfram 
by direct soiiition, the conversion of cassiterite or 
wolfram by furnace nu'tliods into a soluble product, 
followed by leaching, and the removal of the tin or 
wolfram from ores by volatilisation, followed by 
condensation 'Ihe report thus deals with many 
aspects of ore-tieatment It gives a large amount 
of information vvhicli will doubtI(*ss receive due 
attention by those interested m the Cornish tin- 
mimng irulustry, and will prcsiimablv be put to 
tl^e lest so far as is piacticable vvh(*n the mines 
le-opcn 

Separation or Isotopi s 01 ( iii.orine —In the 
Mcmoiis of the College of Science of Kyoto Imperial 
Hniversily, vol iv , No 7 (Maich 1921}, Dr. Ishino 
descnbc'.s experiments with the crossed deflection 
jiositive ray method, in which a separation of chlorine 
into isotopes was obt.lined 'I he paper was received 
on July 22. 1920, and the work was completed in 
September 1919 r)r Ishino made experiments to see 
if the? scjiaration of the paiabolas (which aj’e clearly 
.shown in the plates) was due to impurities, and*was 
able to show that tlu.s was not the case He found 
the atomic weights of Hu* two isotopes to be 34 and 
36 ; a line, 37, was due to hydrochloric acid ; the 
other hydride (35) had no cortesponding line, but the 
broadening of the line 37 seems to show the exist¬ 
ence of such a hydride The connexion with the 
“whole number rule” and ihe helium nucleus is 
pointed out. 
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The Peril of Milk. 


Hy Prof. Henry 

CONIHCPKNCP of a most nnportanl and scrums 
(liai actor w.IS licM in the Council Chambci of 
the (iinldhali, l.oiulon, on October ib-i.S, during the 
week of tiic Dairy Siiow, dealing with onr milk supply 
in praetKahv all its .ispects —e.\( opt tlu' scientilic ! 
^'et we speak of sncme as salvation, perpetually 
pioclaiin its ini])ortance. <uid de])loic publu apathy 
towards its priesthood Oiii dars was not invited 
to participate I heard of the conferenci' only casu¬ 
ally and bought invsclf in, only at the \eiy last 
moment: conseijiumlly I was relegated to a place in 
the gallery lieiuiul the speakei’s (diair, wlicre I could 
not hear <i word being unobtrusive in my ways, 

1 tle.s< ended to the II001 and trespassed into a 
vacant seat. the platform was all but cmjHv but no 
invitation to lake a chair upon it came down to 
nu' I d<i not wish to complain but mcicly point 
out tlie rewaids ol scientific servici’ aiul the effusive 
way ni which Ifie man of allairs welcomes our aid 
I make tins sbileiueiit, indeed, ]ust to show where 
we are in public esteem, when subjects of vital im¬ 
portance to the national welfare, with which w(' alone 
can deal ellectivadv, arc under discussion—nowhere ' 
Whose IS the fault ^ Our own * We aie nionldermg 
away m our hdioratones an<l when we seek to make 
known what we liave been doing use a j.irgon winch 
we eaimot omselves understand 'Hint we have .1 
public duty to perform semiis never to occur to ns 
^liich of our so-called K'sisiich woik is very hugely 
w'astcd otfoit, without any real intelligence behind it 
-without poh( y <utd withoii''. imagination The real 
problems are all but iintoin bed 

Our knowledge of milk is pradically ml—tins was 
made clear at the conference As the n'sult of our 
careless abstention from the altiuis of the woihl, 
sentiment an<l oommerciidism are cjuietly, williout 
hinclnincc. wnsiking their wall upon the country 
I'ow are aware, 1 think, of the extent to which milk 
IS ceasing to be milk as the cow givi s it liow it is 
being tamjieicd with to ovenome initial avoidable 
carelessness, to make it kccj> and to satisfy the un- 
discnminating animus .igainst muro-oiganisms engin¬ 
eered into existence, of late years, bv bactcTiologisls 
Apart from the woiuleiful livestock, ih( feature of the 
Dairy Show was plant One ot the most 

interesting of th<-sc is to be ojierated at 133 ' C ' 

I was the first to take the floor aftiT the opening 
paper was read, dealing with breed of cattle m rela¬ 
tion to cpiantitv, composition and cost of milk pro¬ 
duction I deplored the absence of tlie chemist and 
insisted that we know nothing of the comiiosition’of 
milk in any projier sense of the t<Tm--that to talk 
of it in terms of fat ami solids-not-fat was ccpiivalent 
to dcsiribing a house in terms of jieicentages of 
bricks, mortar, wood, etc Modern iliscovery had 
taught us th.it tlie C'seiitial value of milk lay in 
certain mysteiious minor consliliumts vvlucli (ould 
neither be identihed nnr (piantilied—yet weie of most 
vital eonseijuoTue wind) I would term tidvihmls —■ 
to catch the public ear, maybe viUilite^ were better— 
but refuse to misname vitamins 

'Xo justify I'asteunsalion, we have to show that no 
iiarm is done to milk by beating it above bloodluMt 
'I'o heat it iibove this tempi'ratun; is to treat it 
nnnaturallv —this cannot be gainsaid Tliat it is 
altered thereby is proved uj) to the hilt The conten¬ 
tion IS that, by making a certain addition, we can 
compensate for the alteration—but we have only 
superficial evidence in favour of th^contention The 
medical profession has only recently'had its attention 
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E. Armstrong. 

directed to those mattefs—it does not know yet what 
to look for 'I'lic effects may be deep-seated, vve 
know, and they may come but slowly under notice. 
Tunc alone, combined with the most refined study of 
the jiroblem, can prove that it is safe to trespass 
beyond Nature's limit The second teeth, we know, 
are formed at birth , scurvy aliects their structure ere 
change be noticeable externally, and so it may be m 
other ('dst's 'Hu' bad teeth of our nation are prob¬ 
ably, at least in laigc part, due to defective nutrition 
in early years and they affect us thiongliout life. 
Nations whose children are all breast-fed have good 
teeth 

The only rational assumption to make is that no 
constituent of milk is without a purpose and that, if 
anything m it he destroyed, it loses in dietetic value. 
The recent remarkable disc.overy, that a something 
secreted by the pancreas, no gross constituent appar¬ 
ently, IS recjuircxl for the normal metabolism of so 
combustible an article of diet as sugar, should be a 
warning against destroying anv natural agent m 
a whole food like milk, esjiecially m view of recent 
work by Gowland Hopkins 

At a time vvlum vve are beginning to know these 
tilings, vve have no right to develop an imiiatural 
prai tice and allow it to become geiieial We must 
gain much more know-ledge before making up our 
minds On all sides, at flie conference, it was re¬ 
cognised that clean raw milk can be produced and 
purveyed, if we will but lake a little care 

Scurvy, ru kels, benben, we know, aie diseases 
affecting us ,is consequences of niiiliuitnlion , scurvy 
bex ame nfo 111 Denmark early m the war, on the 
fauns, wlien tlie chihlren were hxl on Tlisteurised 
milk Who shall sav that a host of our minor com¬ 
plaints are not due to dicti'tic dctii lem ies Women 
are often most fachly feeders and the ficquent 
ap})earan< i* of nervous disorders m thenr sex may well 
be connected witli lack pf vit.il elements, even due 
to seed sown m infancy Wo may be laying the 
foundation ol complaints worse than cancer 

Who knows or does not know At present we 
can (liscH nothing, cithc-r way, so crass is our ignor¬ 
ance • so lot us halt while vve may 

'rhe elfcet of food on the row’s milk was more than 
once brought cnit at tlie meetings We were told 
that milk fiom cows tlial had Ix'cu stall-fed but 
grazed occ.asioiuilly proved vastly ruber m one of the 
ailvitanls than that from animals simjily st.ill-fed ; 
also that two varieties of oiu* root crop lia<l ditlercnt 
ellects on the production of nnlk Pigs apparently 
give healthy pork when giass-fed but not when 
starved of green food Tlie whole field ol food m- 
(juiry lu's open hefoiens Prof Slcnhousc Williams— 
ciairy bacteriologist at KeadmgC'ollcge—ami 1 vveie the 
only speakers to sound the note of milntional d.inger 
from Paslounsatioii We stood alone Rothainsled, 
which claims lo stand at the he.ad of agricultural 
resciarch, was unheaid , the Animal Nutrition station 
at Cambridge was voiceless Sir W Morh-y J''leU'hcr, 
of the Medical Kescarch Council, who took the ihair 
at the discussion on Paslciirisation, had not a word 
to say by w.iy of laution. The Mediciil Kesoarch 
Council, however, has never had a chemist among its 
members; and yet mcduine is nothing but ajiphed 
chemistry. 

Where, we may ask, are the Prophets ? Science is 
simply disgracing itself 111 this matter of milk . the 
call to wake up and defend the public health must 
go out everywhere 
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Indian Institute of Science, Bangalore. 


-THOI.’GIl only 203 students have worked for 
various periods in the laboratories of the Indian 
Institute of Science at Bangalore since its optming m 
1911, and altliough only ij of these ha\e been le- 
garded b\ the council as suitable foi the diploma of 
associateship, tin: history of the Institute is of special 
interest to students of ediuational methods The 
conditions affecting the actnities of the Insiiinte 
deparl, Iiowomt, so wulely from tlie ju'rmal tliat it 
is impossible at this stage in its lustoiy to be sine 
wlielher any, and w hat, cliaug<-s m the a<lmiinsitatton 
of the Institute would ha\e resulted in more \isihle 
success Jiangalore, the site selecte<l lor the liistiUite 
by tlie kite Sir William K’amsay, is mainly a inihlaiv 
caiitoimieiit Its position iis .1 <eiiti<\ eilliei of 
.scientific ednc.ition or of technic,d indiistnes, is 
almost neghgdile 'I'he Insliliile itsoll (Kcnpies 
isolated grouiul l.ir enough from the town to <iit it 
off largely e\cn from the limited social amenities 
obtainable in an Indian c .intommmt station 
J-)istances m Imlia aie ot the continental ordci, ami 
univeisity graduates, being gencialh mairn'd m 
cailv life, hesitate iiatuialK to lea\e th»“ establislu-il 
UTinersity titles to undertake post-gi.uluate traimiig 
at a dist.mt institute ulm h has no traditions, no ton- 
nexioiis, and no (‘stablislied ni.iikel \alne .Moreovei, 
tlie luimbci of scu'iue giadii.ites (|ii,ililied in Imli.i to 
underl.dtc’ rescaicli work has tntlierto bc-eii \ei\- sm.dl 

I ln“ m.idimciy of go\einment ongmalK designed 
foi the Institute leprodiiKsl some of the ordin.ut 
lealuies ol est.iblislicd imnt'isilics, uuluding a large 
“ ctaiit,” composect of wiih'lv disjiersc'd meinbcTs 
who have no\ci e\ (m met as a hofl\ J-.\en the lela- 
li\el_\ small (ouiicii is haivlicapped by Hie disl.mce 
of some ol its nieinbeis, .ind its meeliugs hn\e thus 
biH'ii liirgcly coutrt)l!oLt by tlu' rosideftt prok.ssott.d 
nu'inlH'rs Inlluemi'd by ilesire ftu a spt'cial rc\ieu 
ol progress by an enlin'ly iiKli‘))eiidcnl expert botly, 
the standing Committee of the C otiii m 1021 reipiest<‘d 
t]u“ Go\einor-(>enoial m ( oimcil to apjioint a com- 
iintt'M' c.)f iiK|niry, which nu-i townids the end of the 
ve,ir under the t Ii.iii iminship of Sir Wilhrim I’ope, 
picilessor of < liemisliy at (.'amlnidgi*, and the repoit 
of the rcmiinittee lecenflv made av.nkibl*' Jornis a 
\ alu.dik' slutlv of I his ai lilK lally created mstitulioii 

Hitherto the woik of the Inshluti' lias bec-n limited 
10 two groups, which are distind Irom one aiiothm 
III nature and nu'thod ot training In lh(M|cp;iitiiU‘nt 
of ])ur(' and applied chemistry, students li.i\e been 
engaged in icseaich jiroblcnis , there has l)e<‘n, Imw- 
t;vei, no systcmialic course of training, cillier bv 
lectuies 01 kdioratoiy work In tlie ilcp.irtimnl of 
eleclrual tedmology, on thi' other li.uid, students 
have undergone ;i more s^stem.itic Ir.iinmg, with 
the view ot <pialii>mg as pr.utual electrical eii- 
giiiec'ts 'I Iiere has been no dejsirtmeiit ol ])livsiis 
lo link the oilier two, and nodepai imeiit of mec hanic .il 
engineering on whic li to base tlu' tnumng in dn Im.il 
tec'imology 

I'p to i<m8 tlie annual income' of the Institute 
amounted to something less than 17,000/ , but leccntlv, 
owing to the sale on ad\antagems term-' ol tlie 
inveslmeiits left by the founder, tlie late' Mr J N 
Tata, the' iiKome now available is iicailv doubled 

The committee, in accepting the; conclusion lliat 
the Institute has not fultillcd the just expectations 
of its founder, wisely relusi's to discuss the merits 
of tfic specific coinplniiils made' against its adminis¬ 
tration, and limits its report to the discussion of 
proposals for reform. In the first place, the com¬ 
mittee, after briefly reviewing the standard of scientific 
training obtainable at Indian institutions of uiuver- 

NO. 2767, VOL. I lOj ■* 


sity rank, considers it desirable to establish, by 
lectures and laboialory pr.ictke m the Institute 
itselt, delinite courses of instim tion which will lead 
the orclmarv sc leiice gi.idu.itc' Imm the stage at which 
he iismdlv IciUes the avcr.igc' nnueisilv college to th.it 
which will cjiiahly linn fm s\s(cmalu rc'sc'arcli 

Having given an cuilliiie ol the’ lund.imvntal policy 
lo t)c' kept 111 V lew, the' c ommitlc'c piocc'cds to discuss 
pkiiis loi tiie logic .d c-\]).iiisi<ni of the de])artmeuls 
cdie.idy established^, assimmig this to be prefeiable 
lo the' nnmc'diale introdm lion ol addihonal luMiiclies 
of science' 'I he si tienu' oulliiic'd c oiUeiuplatos llu' 
institulum of eight piolcssoiships m bi.iuc-lu-s of 
puic and <ipi)hed chemmliv, .ind these' aie lo be 
linked with llu- now isolalcd dc]i.ii 1 nieiit of eloctiical 
Ic'c luiologv !>>■ a chan in geiier.il phvsiis It is 
pioposc'd also to establish two addilion.il diaiis, 
namdv, one in applied mecli.niics .iiid anothc'r m 
1 he t modv naniio, toi the- puiiiosc-ol lendc'rmg more 
I'llc'cluo tiic' tiaiiuiig in tlu' ch p.u lim-iU of elecliical 
lechnologv I'or the tinu' being this sc henu' goes as 
fai as It IS s.ife to juojc'c t futuH- ilevdopmi'iits , evc'ii 
this will iec|uiri'.1 latgei income lh,m i-. now insight, 
iiich'i'd, two lu'w chans will pi.idically absorb the 
pu'seiil annual snijihis, and the coinmiltee thus 
lecoiniiu'iids tluil tlu' lust two 1 h.nis c-slalilishecl to 
supplement existing ac ti\ iln s should be jirelerabl^ ni 
( heuusli V aiicl m thei inoclv iiainn s ami heal eiiguK's 
lo iic'.ite 111 other p.Hls of India .cn c'.xLc'ncled 
mlLresl in tlii' Institute', the c ominitlec' re<ommc-mls 
a rc'c otislilntion of its govetiinieiit nKichmc'ry I'o 
the com I It is proposed to add ic'pieseiit.itiv es of 
an_v nc'w In-nel.ictcns l^at 111.iv .i[)pe,ii, as well ;is 
re])resenl.ili\es ot all thc' " ic-lormed " (iov'cTiior 
])ro\mccs, e.xcc'pt \ssam ' Tin tommitlee jiroposes 
,dso to mtioduee a rc'|u‘esvulati\c' ol I'.ic h ol liu' lU’W 
legislative' ccauneiK, \ss.iin not in this rc'spetl being 
sjicc.ilicallv excepted TIk's,!.' (h.iiiges, the conimittec 
liojH's, will c.re.iti' .1 fiieiicilv mteiest m the Inslitiile 
m olhc'r paits of Indi.i, but tlie Ic'inlem v (always 
manliest, .iml now detidediv slic-ngihenc'd by the 
leceiillv refoimecl constilulioii) of develojung pro- 
vniual iiistilnlions may iieiiti.ilise to sonu- extent 
the (omniiKee's c'xpectalions in this respect The 
oiilv altc'rnalive pi.in of dispc'iisnig with such large 
(.oiiliollmg bodic's mtioduc c's, liowcv c-r, daiigcTs c^f the 
kind tliiU, ai c ording to some' w iliiesses, ha\ e advc'isely 
altc'c Ic'd tlie development of the' Institute' hitherto 
1 lie c oiineil now proposed as the body responsible 
foi l!u‘detc'nninalion of matters of poliev’, for linam 0, 
.nnl foi the appointment of a sl.il't, me hides the 
exec utive head of the Institute, w ho is styled inincipal 
intprc'fc'ic'iKe lo dircctoi, logc-tliei with elevcni other 
mendic-rs. composed of li\e nominees of (he Indian 
univ ei SI ties, two ot the I'.ita kiinilv, two of the -M\sore 
Slate, one of the fndi.m la'gislalue Xssembly, and 
a siienulic olliter to ie]>ic'sent the (h)voinment of 
India \n expkmatoiy ]).iragiaph in the rc'port 
assiniu's that by this sc.hcme the ecnlial government 
will be ic'iiresented by two mnmm'cs, but the- nominee 
of tlie imltan I.cgisl.itivc' Assembly would be m no 
Sense' a rcpieseiitalive of the' (!o\einmenl of India 
I'c^r ])nre|\ ac.idemic biisim-ss it is proposed to 
est.dilislui boaid of studies, coiiijiosed ol liie |fnncipal, 
the' jirolc'ssors, ami certain other iiiembeis of the st.'itt 
llu' conimitLee rc'c ommc'iids that the principal 
should b(' .1 scionlilic: man of emmc'nce, with proved 
.idmimsliative capacitv This obviously wise pre- 
.scnption has be en observed m tlu' recent appointment 

• VVe umlvrsiaml ill it tti.‘ C.iivuimiieiil >jI liuli.i pin]).jvi.s ta adJ ti> the 
^rivcrnnieiit mai.tiinLi ) <il the liKtiliiie .i rcori-'Oit.ntiM of A^>.tlll an.l 
dinjihcrof the new!} coiismutej Umc-rrMt} o( Ddlii. , 
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of l^r. M. O Forster, although apparently it has not 
been fonml ])ossible to combine these two qualities 
with “ considerable Indian experience," which the 
coininitleo regards as " almost essential." 

\niong the many difficult (inestions which the 
coinnuttcc lias carefully considered are; (i) The 
rl.mns of local administrations on tlie services of the 
professorial staff for special investigations outside 
the Institute Admitting the occurrence of exception¬ 
ally urgent'instances, the committee thinks that any 
tcnilency m this direction to take menibcTs of the 
staff away from their immediate <liities inside the 
Institute should be lesisfed '('lie investigation 

of special tcidnnral problems for outside persons 
These, the comnnttee thinks, might be pennilted 
under suitable contiol at tin* expense of tlie appli¬ 
cants. so long as a fee be also charged iind be wholly 
credited to tlie Insliliile funds, no jiart c)f the fees 
thus obtained being giantcsl to the salaru'd members 
of the .statt who may undcrlake the xcork. {3) The 
committee considers tliat tiie liigher staff should not 
accept any private jiraclue which involves woik to 
be carried out in tlie Institute laboiatones, although 
it might be permissible foi a ])rofossor to undertake 
purely consulting practice, siib|ect to the approval 
of the council and with specified limitations (,)) 
While a member of tlic slab should enjoy the copy¬ 
right benefits of any book of wdiuh he is tlie author, 
the committee is Jess di'cidcd about his taking out 
patent nglits for inventions arising out of work done 
at tlie Institute* Each specific case of tlic sort winch 
arises should be dealt with by the coun< il 011 its 
merits (5) 'I'echnieal investigations in the Institute 
which successfully leail to work on a factory scale 
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(when, naturally, commercial interests intervene) 
should be stopped at this stage, in the opinion of 
the committee, the work should then bo transferred 
to a commercial firm, which might, if necessary, 
employ members of the staff in a purely consultative 
capacity (6) The Inaatute should not undertake 
routines analyses and determinations, these should be 
left to the private* enterprise of outside chemical firms. 

'I'hc committee thinks that the necessary co¬ 
ordination of the work of the Institute with that of 
Indian universities will be in part effected by the 
university representatives on the council and by more 
eflicicnt jmbhcation of information regarding the 
activities of the Institute itself It is suggesterl that 
the Journal of tlie Institute should be expanded to 
be made of more general interest; that the local 
organisation of an Indian section of the Society of 
Chemical Imlustrv should be undertaken; that the 
stafl sliould be encouraged, by the grant of travelling 
expenses, to take part in the annual meetings of the 
Indian Science Congress ; and that a report on the 
research progiammes m progress at the Institute 
should be submitted annually to the Indian Board of 
Seientifw '\(ivice 

Jiecause of the isolated location of the Institute, 
the committeo recommends an improvement in the 
hostel accommodation, espciully lor the benefit of 
married students, ami gc'norally an increase m the 
fai.ililics for games and otlier social amenities To 
ensure that progress is elfecied on sound lines, it is 
recommend(*d that the Govornor-Ceneral m ('omicil 
as visitor slioulil institute, once m every quinquen¬ 
nium, a review of the operations of the Inslitiite by 
a special committeo of inquiry. 


Psycho-Analysis and Education. 


'’PHE place of psv(ho-an.d\sis m scliools was tiu* 
subject of .1 iliscussion at .i joint mcelmg of 
Sections of rs\chology ami Edm.Uion of llic Bntisli 
Association meeting m Hull The crowded mei'ting 
t(*stified to the evident interest taken in the siilqect, 
and to tin* glowing .q)pie< lation of tlio iu*<*d m 
educational work of <i dosiT co oiK'r.ition between 
those who aie responsible for the training of the 
young, and those wlio are making a scientihc study 
of mmd working ami development 

It will be well at the outset to slate that the term 
psycho-analvsis was us(‘«i by all speakers m the broad 
sense of mental <*\ploralion to discover, oi at least 
trace, the ment.il lustoiy of the abnormal child, the 
cause of his mal-de\elopineiU, feeble intelligence, 
delinquency, or \icious conduct In no case w.is the 
term used m tin* strict Freudian si'iise , in f.icl. Dr 
Crichton Miller, one of the sjieakcrs, expressly stak'^d 
that, in order to avoid any misconception arising from 
the use of a t<*rm that might imply exclusively the 
theory and Ui.!mi(|iu: laul dowm by Piof l*rend, he 
preferred to use tin* teim analytic.il psychologv 

Apfiearmg first as a method of treating nervous 
disorders Ui Miller said that analytical jisycliologv 
has a wider function Its real siojie and value shoulil 
be preventive, its apjdieatum as universal as tiic 
accepted principles of hygiene, and its piopaganda 
earned on by all who have a stalie m tlie next genera¬ 
tion. Hence its importance to teachers, ajid hence 
the*necessit}' for teachers to understand and valm* it 
in their own experience. 

The advent of analytical psychology marks a new 
eia in education because it makes a new doinaiul, 
that the teacher should know, not only Ins subject 
and his pupil, but himself. It follows thatone of the 
chief functions of analytical psychology in education 
IS not to enable the teacher to analyse his pupils—a 

NO. 2767, VOL. I icj 


technical t.isk,for winch he cannot iisuallv Iwve eilhci 
the turn* or the training-but to help the te.uifci to 
recognise and remedy failures of character develop¬ 
ment m himself, (he mhereiU elnldislmess, the 
picjudiLC, and self - dee(*ption winch aie the chief 
obstcu les to nnileistandmg children, .ind handlmg 
them wisely If Lheie are still tcadieis who mamt.im 
that anaivtieal psydiology is nT(*l(*\anL to their w-ork. 
Dr Miller reminded them that their failures will (ome 
to be judged by analysts later who have to attemjh flir* 
re-ediication of tin* adult who iinglit liave developed 
into a man, and instead devadoped into a neurotic 
Dr ( \V Kimmms m opening the discussion 
presi'iiled thei.ise from the sehoii's point of view', and 
claimed that the* time was smgularlv oppurtuiie for a 
clear statement by the exjietls of the possibilities, and 
limitations, ()f the part a well-qualihed psychologist 
could take in the appraisement of intell<*etiial values, 
and ill lu*l})ing to solve those comjilex problems 
presented by the abnormal clnld 

Tlic improvement .ittemlmg the use of mtclhgemt* 
tests m the selectum of clnldri'u for promotion <nei 
tin' method of marks gamed b>wtlu* usual cx.immation 
m<*tliod has aheady been demonstratc'd, and there is 
no doubt that m the greater freedom of the child, and 
the fuller scope it has of self-exjiression and sell- 
development miller the Montessori syst(*m, the 
Dalton plan, or any other similar form of school 
organisation, many of the so-called psycho-patho- 
logical cases would disappear Hut tlie child thai 
will not respond to normal metliods of instruction 01 
treatment will probably always exist. The boy wdio 
has no apparent mental or physical defect, is interested 
in out-of-door life and plays games but shows 110 
interest m instruction, and is always at the bottom 
of the class, is an educational failure, and a case foi 
the psychologist. A day-dreamer is another type 

^ ' 
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These Dr. Kimniins would have treated at psycho¬ 
logical clinics such as are already established in the 
United States, America, and other countries, in which 
very useful results have been obtained He also 
suggested that if the teacher ha<l a fairly sound 
knowledge of his own personal ecjuation it would 
greatly increase his clficicncy 

Dr. Hamilton Pearson claimed tliat the practical 
application of psyclio-analysis had a place in scliool 
routine with two reservations, namely, thattheopcraUir 
should be not only a trained analyst, but should liave 
special experience in chihl analysis, since the t('chnu|ue 
is different, and the woik altogether moie difiieult 
and delicate than with adiiU.s; and se<on(ily, that 
the limitations of the held of application within the 
ra<Uns of our present know'le<lge aie thonmghly under¬ 
stood In helping to define lliose limitations it may 
be taken as a rule that no child showing normal 
development, adapting adequately and progicssively 
to its environment, should have e\cn .i nodding 
acquaintance with analysts The rigidity of a 
systematised cdiic.itional sclieini' must of necessity 
fail to w'ln response from a inmonty ol thiMien, and 
this coujiled with an adverse lamily cn\ironmeiit 
accounts for the mal-development of llu; few 
Among this group of potential nourolKs, criminals, 
and chronic failuies lies the sphere of usefulness of tlie 
child analyst 

Dr IVarson dcclaied that analysis itself is not 
curative, but by <“xposing tlu' causal factors of the 
mal-development it is a means of pointing the w.iy to 
‘constructive methods of froatmenl He desciihed 
thiee cases in which analytical iiK'thods li.id liccii 
used, to illustrate how they had been treated 'I he 
subsequent history of each diild show'cd how by 
co-oporation with'the tcachei a delinite dire had 
followe<l He believed Uiat in co-o]>eration lies the 
future ol p.syc.ho-analvsism its practical value tost lionl 
life, and that tlie knowledge gained in dealing with 
the abnormal would be of inestimable importance in 
dealing with, aiul uiKlerstandmg, the normal 

Dr. K G Gordon endorsed the value of co-opera¬ 
tion of the w'oikeis in llie fitdds of education and 
psychology, aiul also empluisised the nett'ssitv that 
such problems should be dealt with only liy people 
W’hose know'ledge is exfi'itsive, and emlnates such 
colUiteial Mil)j(‘cts as plivsiology and biology He 
Di-otcsted strongly against the iinqualilied tiablih'r 
M«h his psoLulo-metaphvsical speculations wlm h aie 
iioi even logical 

Dr (iurdoii described two types ol ilnldn'ii likely 
to give trouble, nanudv, the psjt ho-pathic tinld, and 
the rctanled child wlio is yet not snlfidenllv fecblc- 
mmdetl to be ci.issed as mentally deiidenl Kverv 
child inherits ceitam piedispositioiis, and some dis¬ 
positions unmodified 01 urnoiitrollcd arc“ <'\]l and lead 
to VICIOUS conduct, but if propirlv correlated, and 
nKxlihed by each other, and by edinatum, Uk'V aic all 
capable of leading to tlic higiu^l vntnes U is 
the uncontrulled impulses which characteiise the 


behaviour of the moral deficient, such as an ovei- 
mastermg impulse of accjuisitivencss and a complete 
failure to get into touch with reality. 

The retarded child is a slightly different problem. 
It with an intellectual inferiority he possesses a 
natuH' in which sell-a.sscTtion is a large factor, lie will 
not submit to mfenoiity—superiority at ganie-s may 
save his self-respect, but in flieir absence his will to 
assertion may show' itsclt m acts of rudeness, dis¬ 
obedience, or slubboruiu'ss 'I'o avoid {’^inishnicnt 
he becomes a liai , to piove lus independence lie 
])lays truant, and possibh’ to fmtlier Ins object he 
mav steal money, Other niidesirablo traits ifiay 

1‘xhibit themselves m his efioils to g.im ascendancy 
over other «Inldnui In many cases it is only ncccs- 
sarv to remove siuh ihildren iiom the iml.ur compotH 
tioii involved m .school, .uid slait them in training 
suited to their intellei tual iapal)ihties Not only 
will this do .ivvay with all \ icioiis inulem les, but it will 
mcicase their achiovemont to a leiiuiik.ible degree, so 
tliat tluiy glow up not incaiiable of lahing a worthy 
pl.K e in the world Neglect of projK-r ticcitineiit for 
such children means tli.it they eviMifually enter the 
r,inks of tlie iieurolie oi the ciiminid, 01 may turn 
to drink oi drugs wlm h le.id to .in .ibased and 
useh'ss life It is obv ions tiial m\ eslig-ilion anrl treat¬ 
ment of such cases should be dclinitely undertaken 
bolli for the Srike oi the indiv i<inal and of the State. 

The inveslig.ition should be canuvl out m tliree 
direition.s (i) the pliysu .d <‘\aminal ion—a purely 
medual concern , {2) the mteliig<-ni e estimate tlu'ough 
th(“ Use of sucii nu'iiiis as the Stamlord levision of the 
Hmel Simon tests, (‘tc , and (3) lluMlnId's reaction to 
iile—rc<[uning mental e.vploiwtiou In tin- last case 
l)i Gordon said if ihnicsaic cst.iblislicd it must be 
borne in mind th.it oiil^ piopes l\’ (|iialiln‘(| workers 
slionid conduct tlic nujuiry 1 lie mind oi the < hilil 
IS a dcluately ,idjnsl<d mechaniMii .ind laiinot be too 
i.irefully handled, the gicatest c.ire must bo taken 
that nollung shall be nnjilanted wlmli shall still 
lurthci weaken control .tiid gpset the nice adjustment 
ol niqnilses on winch ins or hci sanity depends The 
functions of siK h clmu s will a1 lust )m‘ purely .idvisory, 
and here the imjxu'taiu c“ of soiiiul .ulvice is obvious 

III scliools ol all tvpc's aic to be found children 
whose uK>ra! sense and will to woik <in‘ so impaired 
that their lime at school and j)idbal>ly .it home is a 
succession of misdenie.iiioius ami acts of vicimisness, 
a continued lelusal to acl.ipl theiiiselves to social 
oi.ler, they arc* deaf to .dl .qipeals to reason The in¬ 
vestigation ot the problems set by these c liildien seems 
to be rightly in the hands of the* ps) i iiologist, and tlic 
present inqmiy is to learn to what e.xlent mental 
e-\plor<ilioii III the form of jisycho-analysis can save 
the cliild by pointing out Urn cause and thus suggesting 
tliei remedy Kvery speaker (“xpressod the opinion 
that thisimpiiiy should only be iindei takcui by a fully 
ilii.dilied s]Hxialisl and slionld l>e limited to those 
chililren who wcie abnorm.il m their behaviour and 
m their re^pcmsi' to the usual incentives to work. 


Corrosion and Colloids.* 


c 


OKROSION I', ilchnrd as the o.Mdatiiin ol ,i sub- j 
stance , it may be prod in ed by clieinu al or elect ro- 
chenncal means I he (ollowin;; tacts aie dill'u nil to ex¬ 
plain on a purely electlo-elienm al theory ol lonosion . 
(a) Certain depolansris do not increase corrosion, 
but actually inhibit it , (i) the coiidn. tivlty of elec¬ 
trolytes IS not directly connected with the amount 
of coriQsion; (f) l.anibeit's pure iron is leadily 
attacked by sodium rhlonde solution and dilute 

1 Alwiacl ,.r M.tl. rqion ol lU Coir,o,on U.-vo.ch (o»i™no' ‘I" 
InsMIuteofM.ols, piesnnlo! I,> l»r O b H, UKoiigh nmi J M. Siituu in 
llic Swimrca nietliiirt of ihe Institute on St|itcmlicr ,u 
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acids , and (cl) the jircscncc of ions of the corroding 
inclcil omotimes increases corrosion The order of 
corrodibility of metals in disfillcd water, cerf/iin salt 
solutions,'and non-electrolytcs is different from tlxir 
order m the clcctro-chemical list , this suggests that 
there are factors intcrtermg with the elcctro-chcmical 
action Such Jaclor.s arc scale lornuition, and the 
nature and distiibution of the products of corrosion. 

The effects of strain and iinpurily in the metal arc 
considered on the cleclro-cheimcal view to be of 
fundamental importance. Experiments on Lambert’s 
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pure iron and load showed that the cfiect of strain 
IS a rnmoi and ephemeral factor m corrosion in neutral 
solutions . a trace of impurity appears to assist 
]()(m1 corrosion, but the amount of corrosion is not 
)Uoj)oitional to the amount of imjmnty The effect 
ol <1 trace of impurity is probably a trigger aition 
Tile mam function ol oxygen in corrosion is not that ol 
a dep<»lariser, but rather to oxidise the mct.il direclly, 
<md <ilso in some lascs the jiroducls of corrosion 
Two chft'f typi's ol corrosion <ire distinguished 
(«) The gcneial typ<‘, usually chanicli'iislu. of acid 
corrosion, .incl l/i) the lo(al type, usu.dlv cliaracter 
istic ot corrosion in \vat<i aiul«s,dl solutions Tlio 
latter is generally < li.ir.iclcnsed by the foini.itioii of 
an adherent scale on the rrietal, which ma\ contain 
colloid ’I'he signil'icaiicc of lollmds in corrosion 
appears to be as lollows A nielal iniiners<‘<l in watei 
sinds positively (liargcd met.il ions into the iKpiid, 
and becomes liscll neg.iliv'cly cliaiged With loin- 
mcrcial niet.ds, the mct.d also betomes siipcrlieially 
oxidised if dissoKod oxygiii is present 'I'hc 
Jiydioxule prodiued tan t.ike ii]) lti<' ions given ot| 
by the mct.d, .ind Iheicby becomes .i positivelv I 


charged colloid. Some of this will diffuse away, 
permitting further reaction between oxygen and the 
metal surface. Oxidation stops until this hydroxide 
can pass into the colloidal state by acquiring positively 
charged metal 10ns This, in general, does not thke 
place till the colloid initially formed has diffused 
into the presence of electrolyte, when it is pre- 
cipitatcxl by tlie anion of the dissolved salt, the 
c.ition neutralising the ch.irge on the nielal corre¬ 
sponding to that oil thc‘ colloid Then the metal 
(Mil send more loiis into solution, and the uncharged 
hvdroxule can ac<pnK“ a cluirgc IJ the colloid 
produced can dihnse away, the process c.in continue 
and coriosKin develop If llie colloid proi.ipitati'S 
(Incctly on the coiroding surface it will, in general, 
adliere and stop (oirosion In tlu* c.ise ol a corrosion 
pit, il is only when the colloid dilluses thiough an 
a))ciliire in the gel-dcposits at the mouth of the pit 
that il nii'ets elcttiolyte and is ihen precipitated 
SiKh pn'cipitation merely thickens the external 
gel-dcposits 'Ihe l.itter piotect the metal surround¬ 
ing the pit, and ompliasise Die local nature ol the 
coriosion 


Vitamins. 


'‘I'lllv Sections ot I'livsiologv’ and Agiiculture ol 
^ the Ihilisli Assocl.ilion held a joint discussion 
on vitamins at Hull on hiiday, Sejitendier S 

I’rol J (■ Dinniniond spoke ol the gre.il sfiidi-s 
tlirU have been niadi* since lli(“ discovciy of the 
Mtamins In Hopkins m loii lk»lh Llie exislmice 
and tlie nidispeiisabililv ot tlic-sc' snbslaiues aie now 
geneially aen-jUe I 'i'he far-reaclimg ini|)oilance 
of the (ju.dit.ilive (innjiosdion of tlie diet of man 
and animals is being gradiiallv .ippreci.ilcd, and the 
significance of those fa( lors winch exist m extvenu'iy 
ninuile amonnfs recognisi-d 'Ihvec substances of 
the sow.died vilnimn < lass have iiecn diHen'iitiated 
with cort.nnty, and it Ts possilile that more exist 
They do not ajipear to lie of one vheimcal tyjie, and 
the'only gioiiml for grouping them togt'lhcr is that 
they occur, and are elective, in very small amoniils 
I’ar.dlel examples from the inorgaiiK food (on- 
siituents aie known, such as the value of imnutc' 
doses ot iodides in the treatment and jirevention of 
fa tal athyrosis in swine 

'the green tissues of plants would seem lo be the 
chief site of vitamin synthesis, although lowei forms 
of plant lif(^ devoid of phutocatalytic jugnienls lan 
a])parenlJv produce the vitamin Plant lissiies 
imdoubtcdlv form tin* direct or indirect simrcc of the 
\ itamin siipiilv of <innnals, but we are entirely ignoi.int 
as to the role of the vitamins in the plant itself ^ 
Stoiage of the vitamin A may lake film e in the 
tissues, liver, and Ix^dy fat of animals, ,ind may 
serve as a rescr'e. from which aic drawn supplies to 
maintain the vitamin concentr.ilum of milk if the 
diet dnnncr the lactatrm period should be deticieiit 
in collaboration with I)i 7 alva a juolongi'd m- 
vestigatioa of the origin of the huge stores of vitamin 
A in cod-Uver oil- has nxmitly b<'eii mad(' It. li.is 
been asceitamed that the marine diatoms synllmsise 
the vitamin, and that it is tr.insfeiied lo the tissues 
of minute animals (plankton) winch thrive on the 
ui^icellulat jilanls 'rhew. m turn foim *th(‘ food 
supply of huger species, paitKularly small fish, 
which in their turn are devouicd by the larger fish, 
such as the cod Through all these stages there is 
apjiarently a transference of tlie vitamin, ending 
finally in the storage in the liver of the cod The 
modern methods of manufacture of cod-liver oil 
do not appreciably lower the vitamin value, but I 
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there are wide vaiialions in the value of dilferent 
samjilcs winch are probably (onnecled with tlie 
seasonal cliangt's m the feeding habits or physio¬ 
logical condition of the fish ('onsideiahle work lias 
been done on tlic diemical natmc ol the vitamin ,\. 
lint an isolation lias not yet lieen madi“ It is verv 
st.ible, ex( ept lo oxidativv' changes, and p.isses into 
the unsajMnutiable fraction ot the oil Cholesterol, 
jugnumts, and other fiactions of this traction may ]»• 
removed without loss of potency 

('<ipt j tioldmg gave a niimbei of lilnsLiations ol 
llu^ value of the <ii)plicatioii of vitamni theories in 
jir.H'lual pig fi'edmg l'i(‘<|iit'iitly tin- usual type o) 
{)ig iliet is detu lent in vitamins, jMrtK iilarlv vitanim 
A, and the binicticial inllueme of cod-liver oil or ol 
feeding on pasture or !iic»'rn(“ in sm'h rases is icm.irk- 
able 111 the compounding of rations c.ue should !>»’ 
taken to ensure an adeipiate supply of food-slulls 
ncli m vitamins, otherwise there is danger of sub¬ 
normal giowLli, impaired resistance to inflations, 
and disturbances of the power to produce and kmi 
normal young 'fhe majority of tlie cere.il juodmis 
are ddicient m vitainm ;\, and the ainouiil in tlie 
diet Is not raised muth bv tiu' use ot sep.irated iml^ 
Such diets can be siijipleinented by simill .idditioii' 
of cod-hver ml, f-2 0/ daily tor hill giown pigs, m 
by an.css lo ji.istun* Cod-hver oil is also valuable 
111 mamlammg the vitamin value of tlu* milk vieMed 
1 )\ COW'S on winter r.iliuns in stall, winch olheiwi.i 
tends to fall 'llie adtmnislr.iliou of cod-hvei oil, 
if of good (|nality, does not jiiodiice tlavoiu or l<iu'l 
in jugs or milk and butter 

Dr Atherton Seidell (New h'ork) described he. 
atU'mi>ts at the sej).Lr<ition df the vitamin It tioui 
jeast by cheiUK al methods ity adsoijition ol Hi' 
vilanim from ye.ist extracts on to fuller's earth, and 
extraction of the aitivated solid with alkalies midn 
suitable conditions, consideralile emuentralioii ot the 
active substance could be elfected. The lesullmg 
extract when fractionated l)y juecipitalion with si]\i 1 
salts gave a( tiv(' fractions, but these have not \c' 
yielded a pure snbstanci* 

J’rof. \V 1 ) Hallilnirton refened to the need foi 
caution that enthusiasm for a new word su<h .i- 
vitamin did not overwhelm the importance of olhc 
dietary units. There must not be a loss of per 
spective in viewing the function of thijse newh 
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discovered substances. There is also need for 
furtlicr research on the nature of tlie substances 
(aitximones) wliuh are bcliexcd to act as vitamins 
for plant ^Mowth 

Dr Monkton Co^nmian at;ieed with the iui|)o}lain e 
of \itamins for the >01111^ anil f’lowmt- oi\uainMn, hut 
qiK'slioiU'd \vh<“thei they .ire as iinportaiil. oi not 
actu.illv deletcrioii'., to the niatuie aiiima! In some 
ri‘,siMii.'h(‘s uhuh had leu'iilh ln-en inadi" inidi’i 
the auspices of the Mnnstiy ol llenKli, e\ uUmh e had 
been obtained tli.U jiatienls siillenn^' Irom mahi^naiU 
growtlis li.id retc'ued Ijenelit tioni a (.out ><' of teedmg 
on dietaries deluient 111 \itaniins 'I’liiie u.is also 
a delmile, if mit rosi ojiic, lall in the Ivegisli,ir-( a'liei al’s 
t'lguics for<ancei dining tlie \e.i)s ol tlie w.u, when 
lood restni tioiis wei<‘ in f<)ici.' 


British and American Fine Chemicals. 

" Cal.dogiie of (heinna) Drodinls" ls^llcd 
^ b\ the Dnlisli Ibiig Houses, Ltd, is now so 
Well known locliemists 1 li.it tliere is little need (o <|o 
nioie th.in dina t alleiilioii to the n(w\ cdilioii, issued 
on plenihei ji, wim.li iiu Imh's sevei.d llioiisaiid 
(.It(“inu ,i 1 s, niatu ol them ie< init .idditioiis 1 he Inin 
taleis not oiil\' lot (heinnal Jalxnaloiies, bui also 
supplies an extensive i.inge ol leipiispcs tor inn.io- 
stopii woik, siitli .IS stains, moiiiitiiig nie<li.i, embed- 
diin.; mateiials, hqinds ol known leloHlivc iiidi'x, 
eb. S])e( lal mention m.iv be made ot tiie list ol .dunit 
50 indu.ilois lor wincli the catalogue gives .1 iis<-tiil 
t,d)l<‘ showing Ihe I’n i.uige ni e.u h < ;ise, iiuhidiiig 
the iiniveisal indualov, a niixtiue to be iisisl lor 
delenininiig rapidly .ind m one ojieralion tin' appioxi- 
m.ile I’ll of .1 siilulioii by tlie colour developtsl 

\ mwv edition (Xo <S) ot llii' list ol oigaiiic Llieinn ,ds 
Sold by tlie L.islin.in Kodal< ('o m tin- rnited bt.iles 
lias ,dso been issued lasentlv It meludcs alioiit 1400 
jirodiicts .111(1 lias two good lealures whuli Ihitisli 
iirnis might i opv witli .idvaiilage It indii.ites, 
iisii.dlv l)v means of the nieltiug- 01 boiling point, the 
dogie(‘ of jniiily of the piodinl, and st.it(S whuh 
maletials liavc bi'Cii in.nlc oi puntietl in tlie linn’s 
own l.dioMtoncs Ihe Nmeiu.m linn seems to 
Ie.^ll^e llie ne( ("'Sil y ot '•e< nniig ,is (jiiu Idy as po'^sihle 
a lepnt.dioii ioi (pialitv' Miml.ir to (h.ii eiijov<d bv .1 
few ol 1li(‘ (ieim.ui makeis Lidoie Hie war, ami the 
'".itnivs jiisl .dindi d lo li.ive no donlit been nitio- 
' e(| into 1 heir list with I li.it ol>|e( I 

I lie h'.mlniaii list begins with an iiitiodm lion in 
whnh, .itbr lecouling piogiess. a bank .ippial is 
made to < fu'u lists to < o opei ate with 1 he 1.0111 pa nv in 
iiiaknig tin t niled Stales nuh pi ndent .is k gaols ihe 
..'ipply lit tliese essiuli.il iii.iliiiaK, bv iiidl(.Hiiig 
possilile ine.llls o| lliipiovmg tile (pialltv. till ni'-liMlg 
lltlollll.ll ion as to s|i|)phes of new o| i.ne olg.tliU 
i Ik'Iiik .ils .IV ail.ifili toi piin.hase, ,iiid -.iiggesl mg new 
ni.ilerials foi m.i 11 nl.n, 1111 e 

llniish mamil i( I III I I s should o.ihse 1I1.1I lailisli 
< Ik mists are I ipialK mb rested 111 llnsniaihi so J.ti 
as this (oiinliv Is loiiieriud, aial •iimlai app-.iK in 
their lols would pio|i,d)lv liave .111 e\((llciit i II'i I 
1 hell .lie few n m ,111 h l.iboi.itoi les m w Im h I liei e ,iie 
not O'sidiies o| lao oig.tim ihemii.ds .ivad.ibk Im 
dtsjiosal, ,111(1 mosi l.(l>oi.i1oi les ol niiiv eisilv slam ling 
ronld, bom Inne to tiiiu', do soim thing low.iids 
snpplv mg ( oin[)l(.\ oig.nm < lieniK aL 

It has Ix'en nig('d .ig.im-.! the I’.o.iid oi I'l.nie lists 
dtawn lip under tin' b.di'gn.iiding ol Indiisines \( t 
that ihev ■■ protei 1 ” main (lieiimals w liu h, ow mg lo 
the sin.ill demand .iiid the lost id l.itioiii, can iievei be 
iiuuU' in this I oil lit ry ’the 10 opt ration ol uiii\ eisdy 
l.iboratones might also be a iiie.iiis uf oveieoiiimg this 
ditficulty. 
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University and Educational Intelligence. 

('\MBKiiHn; -Ml iC l l•'l.lnels, 'Iriiutv College, 
hris been eli'citsl h'ellow .iml m.illiem.iliaal lectuiei 
at 1‘etirhouse Mi (' (■ I amb h.is been .ippoinleil 
1 eader in elet li it .il eiigtnet-i mg. 

'I lie .illotmeni imnle 111 log" ol 105,000/ foi the 
endowiiieni ol Ihe bi ho"l ol I >]o( hemi .li 5 lioin tin' 
esi.ile ol the kite 'sii \\ ilh.iin I ‘niin h.is im leased 

bv .1 fnillu'i slim ot |s,oo"/ It m "I nileiesl to note 
ttie ailotllieill ttideied b\ (he (oillt toi llu' sul>- 
div isioii ol du' I'llal sum "I gio.ooo/, uailielv (d) 
'|o,"oo/ toi till' silt* and l•llll([lng ol |Ik“ hlstltilleof 
I hot iieinisli \ , i/a i.'^.oo"/ Im eqiujuin nt. niain- 
li'iiame. .iiid i m|n ov emeu Is mil ot .iiinii.il iiitoiiie, 
(i ) .So,000/ jol s.llaiies ami llit e\ptilMs of tese.Ofll 
wotk out of .uinii.d imoiiie, g/i ;"0"/ lor a bind 
lo meet toiilingeiK n <iml iiiilmest t 11 expembliire 
\ si iidenlsliij) loi simlv -iml ksimkIi in the 
l.ingnages, litm.iliite, liisimv, ,111 h.i ologv or .ui of 
.im lent (riei . e ol Koine oi (Ile 1 i anp.t 1.11 tv t' pliilolog) 
ol llie ln(|o-l''ni"p( .111 l.tllgn.ig's is |o be loiiiideii 
liolli Iietpiest iiiitler lilt Will "I the kite SlI jolill 
S.imivs, I’libiit 1 )i.iloi 


Tin loilowing I’.nliaimaihiiv < .imiidates foi iim- 
veisitv constiliieiK n s Ii.ivt' l>eeii retnriietl imojiposed 
-Stolland D .M‘( oig ( ow.tn (XI 1 . Sii Jbmry 
Cl.Ilk (L ), .iml Sir (.eoige l!eir_\ (L ) <)iieen’s, 
lieif.ist . Sn M illiam W Inila (I ) Sir (ieoigo Merry 
IS flic only new member liom tliese two unistitvenues. 


M \ \( 111 si I K ( )ii \loml.iv, < •' IoIh I to. Ml I laioid 
I. ( oilell opemd the Lewis I'(‘p.i 1 I llu III . 11 lllil.liy 
m the I'.uiiitv "I {tanmeite .iml \dministr.ilion 
I Ills libr.ii V, .iml .ilso (( 1 i.iiii s( lioi.iisliips, h.n (' bemi 
piovidtd fiom .1 gib by \bs>is [.fwm with the 
oIi[( ( t ol (“IK oiii.igiiig I o-ojK Ml loll b( 1 we<m tlie 
iiniveisiiv and the business (ommmiitv "f tin- (itv 
llie Ion iiltv ol (oiniiKMte li.ls imi'li' i.ipid ])logiesS 
'lllllllg let eld ve.lls, .illd ll Is liopid lil.d lllllVeisd\ 
gi.idii.des limy tmd imitMsing oppoi 1 iinil les to 
(ieiiioiistiale lIu' \.ilne*"f .1 nnivei'ilv Ir.iiiniig 11) 
t oinmert e 

Ml ]■' I Sup.built,nil h.is bei-ii .ippointed honoi.iiy 
Ii'ttnrei in piihlie he.illh, ami Mi (■ J L.mgley 
lion .issist,ml !(■'Intel midivsiologv 

1 h( (tallow mg .ipjioint nu*iUs h.iv e .dso bemi m.ide . 
assisl.int leclima in eltiliu.ii t ngiiiet 1 iiig, Mi 1 . S 
I ’.dmei , .spt't 1.1 1 lee till er in 1 (‘\f ile tiesign, Mr I leiiry 
f .idiiess , (isixaiK Kcvnolds lellow, Mr h D 
JC'vnolds, \ lilt,III ft Mow, Ml b Ihwvvood, Leei h 
felltwv , MI ( Hi lough 

Si \.\i>Ki w s Ihe I 'itiv (1 sil V Colli 1 h.is now ni,Ki<‘ 
.111 apfioiiilim III to the < h.iii of imtniai iihiltiso])hv in 
llie I nib'll ( ollege, w lilt 1 1 lit t .11 He \ .i< .ill I .it the end 
ol l.isl .u.ithmuai v 1.11 b\ llu itltumeiil of I’lol 
I hb ler I he m w pi oft s .ut is I U II SI <i nle\ \lleil, ol 
the I niv ( isii V ut h ilininii gh Hi MU 11 w.is t dm .tleil 
,it Kiilgswootl lUiol, Halil, .Old liinitv (ollege, 

1 inilnuige Vfitiw.iids he lit 1(1 .1 I't'sl .IS assisiaiil 
iei*lnitl ,il lilt I'nixtlsdv College <|| W.lles, M'eivst- 
w V (h , he .list) did It St .IK h woi k Ml phv sit s al the 
1 .1V (‘iiihsli I ,1 1 IOI .1 loi \, ( ,inil >1 K I'u . 11 IK It I lilt' three lion 
ul Sii I I fhonisuii, .oiil w,l^ m th.iige of lord 

HIvtIisw.. phvsK.'d l.dHii.ilmv .il Keiifrtwv 111 

Ocf'ihii l()o5 Dr MUn w.is ap|ioiillt d Itt .i post 111 
till phvsiis (lep.iitiiKid ol Kings (ollege, l.oiidt'ii, 
w Ik te .ll lei h< mg let I nr. 1 Im s(,,ii( v e.iis he loi low ed 
his (Iml theie (I’nd C <■ Ikilkl.ll (o llie plUsiis 
dep.iiMiKiil in l■.dlnlnll■Jh In llie toiiisc ul his 
e.iieei l)i Mien li.m h.ul .1 v.iiied expeneiite of the 
(e.it.hiiig •)! pliVsKs, ami lie h.is iii.ide some*not.^l)lc‘ 

( old! ibiiturns to llie s< 1, null, htei.itme ot 1 he subject. 
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Calendar of Industrial Pioneers. 


Societies and Academies. 


November 12, 1902. William Henry Barlow died.— 
A|)j)omted puncipal engineer of the Midland Railway 
in 1844, when tlurty-two years of age, Jhirlow laid 
out tlie line from London to Redford and was re¬ 
sponsible for St. Pancias St.ition lie was also 
concerned with the Clifton Suspension Bridge, the 
second 'J'ayJhulge, and the I'orlh Bridge, lie was 
widely known foi Ins scieiUitic investigations of 
arclic.s iind beams, .ind in 1808 was iinide one of the 
cominittee .ipjiomtcil to m\’i‘stigatc the ap[)licdbilily 
ot .steel to stiucliii'cs He was ii \iee-piesident of 
the Royal Socudy, and in 1870 80 president of the 
Institution of ( ml ICngineeis 

November ij, 1903. Josiah Vavasseur died.— 
One ut the (find mdn.iiue engineers ol last century, 
N’avasseur iiuented in 1800 tiie topper rot.iting ring 
Ol hand ff»r ])io)ei.tiles ot bieta h-loading guns, ami 
subse(|uenlly did iiiii'>oi (ant woik on the construction 
ot built 11]) slei! guns and on lu'dinulu. mountings 
In the X'.uMssi'iii mounting ot 1877, tlir recoil was 
tor the tirst time seu ntilir.dly (onliollcd h)’ hvdraiilic 
buffers h.ivmg a iinitoiin resistaiiie I'lic London 
OhIii.lulc Works winch he founded was m 1883 
merged in those of \i mslrong's at Ivlswick 

November 14, 1830. Heniy Bell died, -llie ttu'e- 
luost ])ione<T ol llu- ste.imbo.it in luirope, Bell, who 
w.is l.)orri ,i 1 'I 01 [)lu( lien, Lmhthgoushire, on April 7, 
1 7O7, was a])]iuiili( ed as .1 stone m.ison but <>ltcr- 
w.irds became a slu])\\nglil ,ind builder In 180S lie 
became piot>nc'tor ot a hotel <ind b.iths at (leietis- 
hurgli on the ( 1\(U“ ami in 1811 oideied the t omet 
In August 181 j tills htlle < r.iU Ix'gan riimung 
between (tl.isgow .1 ad (.leemii k, and liom tins dates 
the beginning ol sl«ani na\ig.itioii in Juirope The 
vessel W.IS wic('l«'(l 111 1820, but tli(“ engine was s,il\ed 
and IS piesciw'ed in tlie Science .Museum at South 
Kensington. 

November 14, 1905. Robert Whitehead died. 
Tlu‘ inx’cntor ot tlic .intomo)>ile toipedo, W'lntelicacl 
made Ins first (oij)c<lo m iSfiO white holding .1 position 
in an engiiu'eimg works at I'liime raken u]> first 
in i8()8 by the Austiian N.i\>, expeiimeiits weie 
c.irncd out at SheiTness in 1870 .ituI so(.)n .ifterwards 
tlie torpedo w.is .ulojited b) tlu' J.hitish .ind other 
(io\ ernments 


November 15, 1839. William Murdock died.— 
Known pnmiji.illv for Ins discovery ol liglitmg b) 
coal gas .111(1 .IS the oiigin.itor of .i great industry, 
winch 111 (ireat Jhilam alone < oiisuiiics some 22,000,(too 
tons of to.il per annum, Murdock w.is lor in.iny 
years the riglil-h.uul man of Boulton and Watt He 
was lirst em])loved bv them m 1777, and wassdnt 
to Cornwall to eun t ste.im engines Tn Ins lioiisc .it 
Redruth in 1781 he (‘xpeiirnenteil wath <i siii.ill 
loc.oinotive and m 1702 liglited Ins house by gas 
lie was *ilso a pioneer m llie tiansmission of power 
by conijtressed an. 

November 16, 1911. Engelbert Arnold died. A 
notable conliibiitor to the literature of clecluc.d 
cngim'ermg, .Arnold, .liter studying at Zurich, engaged 
m ))r.ictic.il W'^ork in Russia I'or <i short time he w'as 
engnu'er to the Oeilikon works in Swit/.erland and 
froiVi 1894 to 191 r held .1 ch.iir at the Institute of 
Technology at K.irlsiulie. 


November 18, 1814. William Jessop died. Trained 
as a civil engineer under Smeatoii, Jessop was (‘in- 
])loyed on some of the Icnglisli canals, loinjileted 
the West India Docks <md constructed a railw.iy in 
Surrey which w.is the first ojiened to the public in 
the South of England . ^ K- C. S. 
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London. 

Royal Society, NovenTjber 1.- -Sir Charles Sherring¬ 
ton, president, in the chair.—Lord Rayleigh : Polarisa¬ 
tion of the light scattered by inercuiy vapour near 
the resonance periodicity White hgiil scattered at 
right angles by dense mercury vapour is to a first 
ajiproximation coinjilelely ])olan.sed. Ultra-violet 
r.idiation of the mercury sjioclrum line X2536, when 
examined immecli.iteiy it onteis mercury \apoar m 
an exh:iust('(i vessel at room tempeiature, gives a 
scattered laduition wliieh is slightly though de- 
tmitely polaiised This polarisation has been ob¬ 
served to incre.isc' as the beam is filtered by jienctra- 
lion ol a considerable dc])th of vapour iVfter 
])enettation ol 27-5 cm. ot v.qioiii the weaker 
pol.iiiscd imagi' Ii.id ()0 per i.eiit onlv of the intensity 
ol the slrongcr one, inst('ad of 90 per cent as at 
Jll^t '1 he i.idiafion nunoved hy file tiltiation 

ajijXMTs to lie vviliim .1 sju-clr.il lange ot about i/ioo 
Angstiom —Cr 1 ’ Thomson Tlie M.itfcring of 

liydiogeii iiosilivc i.ivs .ind the existence ol a 
povveiful field ol iouc in the ]i\drogen molecule. 
At a pressUH' of Ies>, than i/ioo mm , hydrogen 
positive lays ol lo.oou volts mcMii emagy suffer 
coiisidei.ihk' sinalLangIc M.,ifteimg m .1 disl.iiice of 
15 cm This scatteimg is 10-20 turns gie.itcr Di.m 
would 1 m‘ exjiei led on ttieoictii al groiimK 'Ihmc 
must, liieietoie, bo .1 field ot foice m th<‘ hvdiogen 
mold llie at dist.imes ol the older ot lo"" fi(.)m .1 
nu( lens wimli is miiih stronger tli.tii would be 
cxpv'cted from tlie iiivcim: Mjiiaie law A subsidiary 
(‘xpeiiimmt throws gie.it doubt on (diiiime and 
Koemgsberger’s “ Stossstiahlen ’ H I' Smyth 
A new method lor sfndymg lonizmg jiotenli.il^ 
I’osilivc r.iy .in.ihsis is used to study flic ions ])ro- 
diKcd in a' gas or vapour by the impact of slow- 
spet'd elections ot known energy '1 his rc([iJiies 
that the density ot g.is be considcr.ible where the 
eiieigv ol the imp.icting electixuis is known, .ind .s 
small .IS ])ossil)|e where the eiieigy eondilions ate 
not Icnow’ii In llie <.isi‘ of nicuuiv sm li .i Ioc.ilis.i- 
lion ol y.ipoui density w.is (jbt.nru'd b\ using .1 
nmdirecTioii.il moUa ular stream smuiar to tli.u 
cni])lovcd 111 a men my diltusu.m piimj) Ions wiie 
])rodiiced by elcitioiis from a hot til.mient, .ind alln 
ac.c'clciMfioii bv a l.trge elcetru held weie .in.il\se<! 
b) a magnetic’ field in tins way tlie \.iliics of iii,c 
were delcrmmed a^ipioxiimileL Tlu' e\[)enni(nls 
on iiKrcuiy indicate lliC' form.itioii ol doubly tliaigul 
ions at i(>'2 volts The senes lelalions ol IIk' 
eiilianccd spectrum of meicury .iro not known, but 
analogy with zim and (..idmiiini suggests .111 estim.ite 
m .igiccment wath the .ibovc v.ihie The < oiichisioii 
IS that the double 10ns iormed at this voltage .ue 
the result of two inijiacls L'xpeiimetUs at hi.gliei 
\olt.(g(s mdic.ite lormalion by singU' imjiacts .Aioie 
highly chaiged 10ns were presmit m .siu Ii sm.iH 
qu.iniiUcs as to ni.ike tluur uleiifificalioii uncertain 
evem at vintages as liigli as livi' hundred It w.is 
also imjiossible to identity a singly charged dialomu 
molecule--T Backhurst . V.iiialion of Ihe intensity 
of rejected X-radiation with the temperature ot flic 
cryst.il (Jener.il agreement only is loiind with the 
theories ot (' U D-irwmandP Jfehyo. Aliimmiiim 
Very marked decrease m intensity w.is observed 
with rise of temperature, .'ind fair agreement wilIi 
P. Debye’s theory obt.imed for the (100) and (222) 
specti.i Carborundum .\ speci.il furnace w.i' 
constructed for tenqieraturcs uj) to 9(10'' C and ii" 
deterioration of the crystal w.is observed. 1 h' 
decrease in intensity with rise ot temperature vva- 
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much greater for the higher-order spectra, and different 
curves were obtained for the Ko {333) and Kft (333) 
six*ctra. Graphite: Only for the cleavage-plane 
reflection was it possible to obtain a definite tem¬ 
perature-intensity curve, and hir the direction 
perpendicular to this plane*an unusiiallv liigli co¬ 
efficient of expansion was measured Diamond 
No decrease in intensity was found tliat could lie 
measured with certainty, and a very small tliernial 
agitation would be expeited 011 account of the 
diamond striKtuic’s great stiengtli Ruby .ind 
sapphire- An anomalous effei.t w-as obseivcd, since 
the decrease of intcnMly of tlie (ui) s])tcli.i was 
greater than that of tiic {222) Tins m.iy ]>c com¬ 
pletely e\j)lained liy assuming th.it the atoms of 
the aluminium pair remain m contaM and do not 
shaic m the c\]).insion of the latliie - S Datta 
1'hc absorption s|)e(.frum ol pol.issiiim xaiioiir Hm' 
jirnuip.il senes lines up to tu 42 ii.ive been (]l>^cI\ed 
■IS ahsoiption lines ,ind then wa\e-hmgths aniiralclN 
measured The senes cfination show-', salisf.u tor\ 
agiccmciit between the observed ami Hie (ah.utateil 
^ allies, with the eX(e])lion ol <le\ialions loi tlie fast 
lew lines, lor whuli a fiussible e\j)i.inalion has been 
given The first se\en membeis ol Hie sines ha\(' 
heim resoh<‘d into their eonijiotienls llesides the 
al)soi]ition of the lines ol the pniKijiai senes, new 
lines have been found to be .tbsoibed at Ingher 
jiressiircs, winch seem to ha\e no < orn sixmdeiu e 
wilh Hie Known lines m I in^ emission spei irnm 1 In* 
combination lines 1';-2(/.1 ml 1'.-31/ ha\e beim tonnd 
to bo absoil)efl, (he (n'sl .i-- a pair, eonliiming Hie 
])reseme of a satellite to Hie lines of Hte diJlnse 
senes Tlieir appeaiance in the absoqhion spectiimi 
gi\cs distimt cvideme of «.ontr<idu tioii ui the 
selection piineiple - K K Ramanathan riie 
molecnl.ir scalleiing of hglit 111 wijionis and in 
liepiids ami its leiafion to (lie op.ilesieme ohscieed 
in the critical state Tlirce nist.inces ol light s. ,iit< 1- 
mg l.iy liomogencoiis media arc known—op.i iesi cm e 
near critical point, seatteimg ot light In gases, .im| 
scattering of light by lipuids J'^iKiimenls on 
seatteimg of hglil by ethm. m vapour and li(|i!id 
ph.iscs, at dilfenmt tcmpeiatiires tiom ]]" ( n]) to 

riitual temiHTatnrc 103 o‘ .iml m gaseous ph.isc 
from 193 6-^ to 217', give lesiilts m aiAoid willi the 
h-mstem-SriKiliKhouski foimiila and not v\itii the 
Rayleigh law Tlie Ihiistein-Sinohn'howski loi mnia 
's 111.ijiplu able in iiunrcdtatc iicighhoiithood ol criln.d 
point Pile scattered light is in.irk(.dl\ ks^ blue 
here hollowing Hh' HusircliCtil xiork ol nnistein 
and /einiKe, from maxminni \.ilue <j 1 inlen-.itv ot 
scattered light Hie \aiiie ot «, r.idiiis o[ .iclion ot 
(“thei molernie, is deduced to In* | ox 10 ’ i m 
bigiit scallercd at right .ingles to imideiil be.'im is 
imperfectly pol.insed . ratio ot weak lomixaunl to 
stiong IS iliroiiglioiil iie.irlv 1-2 jici tent , in i.ise ol 
\a])oui. while in (ase of Inpmls, latio is S per (enl 
.‘It ordm.irv temper.itiiios, n'lnanimg ionst.inl till 
about 120’ and then falling oil to .ilxnil 1 2 per 
(ont .it cnlie.i] ])oml Theie is mi change ot im- 
perlection ol pol.insalion on ji.issing Ihiough (iiticai 
point ( orieclion due to this in Hie e\[nes''ion toi 
mtimsily of scatleri'd light is gneii 

Pvuis 

Academy of Sciences, Octobei lO —M Vllnn 
Haller m the chair --'llii' jiresulent annomiM'd tlie 
death of F P A Parbu'r. t orrespondanl Joi Hie 
section of chemistry — Mauiice Hamy . The i.tlcnl.i- 
tion of a double integr.il which occurs in Hk* thcoiy 
of the diffraction ol solar images b)- a R'Ct.ingular 
slit—An. Bilimovitch : The lines of merlia on a 
surface.—Ed. Le Danois : 'i'lie hydrology of the 
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North Atlantic. It is considered that the name 
Gulf Stream should be irstricled to the return ciiirent 
from the equatorial region. The variations in tem¬ 
perature and salinity ol the surf.ice water are due to 
a seasonal phenomenon and not to ramifications of 
the (ritlf (iiiront.—C. Raveau : Demonstration of 
hrcsncl’s law ol .rtlu'r diilt, uitliont nTereni.c to 
the relativity ol lime .iml .sp.tcc* Andre Guilbert: 
file talculaiion of the .ilji.ution of eleclio-magiiefs. 

-.M.inru.e Curie. Tlie iefi.ufi\<' imhi.es of the 

pho.sphoresi cnl siilphnics I he letr.ntne mdi(es 
(it ]>hosp]u)r(‘s( enl snipliuh's ol c.ikiimi, slronfiiini, 
b.irinni, .iiid /im •liave bei ii iiieasincd diieclJt’ by 
tile obs«'r\.itioii undei (lie niicKMiopt' ot p.iiticics 
ol (he siilplmles m a ti.nisp.iieiil hoiiiogeiiecnis ininul 
of Hie same leli.nlne ni(](‘X 'I lie \ahies loiiml 
ilill(‘r consider.il)l\' Imni Hie sipiarc ioo( of the 
diekaliK (.iji.uity and lend nosiipjxnl (o lli<' (heoiv 
ol I* l.if'ii.iul I- j Simon .iml I Zivy 'I )u' 

neu(i.ilisa(i()ii ol t.nl.iin ,n id h\ potash 111 |)iescnce 
<'l the i hloMiles ot llie alKalme e.irths In the 

jiK'staue ot ('akiiim (or b.iiiiimt ( litoiide, the litialioii 
of tait.iru .1(1(1 Kspiins th(‘ s.une \ohiiiie oltaustic 
pol.tsli sohilion lor m iiti.ilis.ilioii with eitlKi ineth}’l 
oiaiig(“ or piieiioliilitli.illm .is imlu.itoi -.Mliert 

Perrier .iml P de Mandrot llie (.lasticitv' and 
s\nmieli\ ol (pi.ii(/ .il high (('inpeiatiires Flat 

pl.iti's wete (111 lioni (pi.iit/ (i\sl,ils 111 tour 
iliKH (Kills along ihe ])ni.ii\ .iml leiiim .axes, 
then 111 (wo diKilioiis noiniai (o the l)iii.ii\ axis 
I he qii.'u ( / pla I cs w 1 11, u 01 lax I \\ 11 li < jjjl k .1 1 prei ision 
.111(1 the Ik Miles (.iiised li\ ,1 Kj.kI .it (he (.eillri' 
delenmned lor tenipei.iliiies i.iiigmg tioiii i^>'t' to 
iijo'T 'iluie is .1 lapul (h.utge in th<' \.ihie ol 
\'()niig's niodiihis .it s/*’’ f . ■> n-"- ol 1' ni< Hsisiiig 
the modulus to llnee times il-. v.ilm \ime Azam 
Ihe oitgm and j)i(((.(.'ss ol loim.ilion o! tiu' soils .it 
the Ihigtie -J(..ni Mascart 'I lu' pio|)oilion of 
siu(.esses 111 we.iHu'r predii'lioii 'Ihe (luestioii .i.s to 
what constitutes ,1 sm<(‘sslul wiatlier predniion is 
disciiss(Ml, ,uid It is pomleii out 111,it manv prediclions 
.HC loo v.igueh' di.iwii .ind comi too m.m\' jiossi- 
bilitK's Jt the fiiKxast is fliawii in pnxise terni.s, 
ue.itiier inedhlion m.iy Ix' (oii'ideied salist.u lory 
il Hie piopoition ol s(u((‘sses is inoie than 00 per 
ceiil — 1 * Bugnon llie s\stem.itK jiosilion ol the 
haiphoibi.ice.L ) Beauverte llie ‘ (ntieal ])criod 
ot wlioat " f, Blaringhem \ steiile liybiid of 
spi'li .ind i\e .Vdiieii Jj.ivy de Virville and Fciaand 
Obaton (tbseiv.itioiis and e-\peinnen 1 s on epliemer.il 
lloweis kiglil Ii.is no .Ktioii on the opening or 
(losing ol the (oioil.i m ephemei.il flowers, ,ind 
liygronutiic stale lias a \er\ slight iiilhiem-e The 
teiiiper.i I lire is tlie mam lai loi m Hk se movements. 

- Man Bridcl .on! Mile M.'irie Braecke Rinnanthine 
.i^d .iiicnlnne Pliin.inlhme is im])nro -im.iibme. 
IvHimaiithine was extiaited by 1 ndwig Irom Hie 
seeds ol h'hinanihiis ('yn/ti-oal/:^ and .lucnbme was 
dis(_o\eied liy PouKjuelol .iml ll(“iissey m Hie seeds 
ol .liiiitha jalwiiicit Khm.mHiine is reg.irdtd l>y 
tli(.‘ .iiiHiois as a imxtnrc of sar.cli.iiose .ind amubme, 
.111(1 cxpciiment.il d.it.i .ire gueii m siqqxirt of this 
view -h'rcd VRs The variations ol the li\drogeri 
Kill coju.enti.ition m Hk' neighbourhood ot egg.s 
imdeigomg di\isiou-- J Legendre lhetio|)hi( role 
ot birds .as leg.inK tbe (.nlKiiies i’liither studies on 
the p.ut pla_\(“(l by domcslK animals anrf birc^s in 
the piotcclion ol 111.in .ig.iinst insects (('ulex, Stego- 
myi.i)—P.iiil Wintrebert • Mo\enient witliont ncr\e 
and nervous mo\emenl ol the eiiilirvos of R.iia -- 
\ Gruvel 'Pwo spccu's ol lobslei liom the coasts 
ot Indo-C'hin.i—J Dumas .iml !) Combiesco : 
i-)y.scntciic mloxicalion of Ihe 1.dibit and cliolcra 
intoxication ot the guine.i-pig l>y mg(‘stion of soluble 
dysenteric and cliolcia loMiis. 
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Technical Institutions and the Board of 
Education. 

T IIK Bii.ird ()l luliK.ation li.i;^ bMU'il a l irrular (r2<S6) 
lor the j)iir|Mis(‘ ol dt'lintn^ full-lmu‘ loarhing 
sui\uc within the inc.miim of ihr Si bool Tcailu-r^ 
(SiipcMnniiation) Ail. Thu Iluaid .ippcais to find 
miiili diliidilt) in dclinnk:; liill-imir ir.ohin- M.-r\i(.c—- 
ililtii iiltv wliji It would nut 111- sh.md, uc ihink. hy tlu- 
avriai;(' Ia\man • 

ll uiiiild M'< in to iis that llicir .iic (wo i lJls^c^ of 
tfaihurs those who haw i husrn liaihiiiL: as thuir 
pinlis'.iun .ind li.tw lak'M up lull limr aiipointmuul.'; 
iindiT an l-'.dm.ilmn Aiillminv. .md those wlio arc* 
kniiun .1' Msitiny ti.uliiis ui p.ui tmii leathcis. and 
alleiid a1 their uiiiialion.il in>litiilions <inl\’ ir 
oidei to (oiidiiit till' spn lal luiii is Idi ulmh thev 
weie appnitiliil (imcialK spi.ihme. the l.illir indi- 
\ iduals aie lueinbi is ol soiuc dt In i pinlussion a ml w ould 
not e\j)r(( to Ih icL-aidid .i- hill-liiiu le.uh(T>. 
Weiau helie\e lhal llnie iiia\ hr a l<w hdrder line 
lases -hut lhe\ wniild hr itl.ili\il\ mi\ feu, and 
eai h lase loiilii hr idnsidiird on iN iiuiils |>ut 
' ihi hoard d| I'.dm.tliiin oi is p ihe Ti(asui\'? 
laiinol look at the ni.ittiT iii this iud.id li-dit, and 
I Ills (in ul.ir Is .in alt. iiipl^t<» di liiir lull-tune te.ii luny 
’'(i\H( The (in iil.it iiidiialis lli.it Ihr (irsl cssenlMl 
lor reioynitiiin oi full lime li.i'luiiu M-nuc shduld he 
a Ininuil aeiieiiienl helwiru rmpluMi .ind Ira* her in 
wImIi should hr diail} sit* otil llu natme ol Ihe 
diilK whelher the\' aie wholl\- of a le.u Inn^ i hararter, 
the exti-nt ol the tmpld\rr's <kiim upon (lie (eailierA 
workIiiu hours,and fl.r K.sfi i. Imns il an \, put upon the 
ernplo) nieiit 

We shdiild ha\e (him^lil llial .an li an agreement 
would h.i\e been siilli'lent eMilrim nl lull-tinit' le.u h- 
my ser\iie just as it would he siiiiuunl i \ idence lor 
any jtid-e or jinv Indeid, it is e\en siiIIk lent lor 
tin hn.tiil so f.u as head ut assist,mt teai hers on the 
ordinarv stalls ol ekmenlat\ oi seiomkitv st iiools 
ai e I om i imd, l)ut m the i ase ol spei i.ilist tea‘ lu-rs and 
ol le.iilieis m leehnnal sihools and i dlleyi-s. mail) of 
wliidi are ol uni\ersit\ rank. " it will he nuessarv to 
lall lor inlormation as to (he .idu.il teaching 
tiours as eMdi'iice ol thur lull-time emplo\nicnt.” 
d eadieis m teilniii.d sdiools and i olleees h<i\e a 
giiininr cause lor (ompLiint Inu not oiilv herause 
their agieeinenl lannol In- leg.inlid h\ the U^oard as 
sulTiiacnt exidenie in itself, hut also her.iuse of flic 
nature ol the additional e\id(.me to 1 k di-manded. 

Kull-tune te.idimg smue <onsists essentially of two 
romponent parts . adiial tiadimg before a ilas.s, and 
the .suiisidiary duties entailed In ,i( tual teaehing. The 
proportional value of these components depends, most 
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obviou^-ly, upon the subject taught, upon the standard 
whiih IS reached, upon the technicality of the subject, 
and upon tlic experimental preparation involved. 
Therclore it would be impossible for the board to make 
any just assessment of the magnitude of tlic sub¬ 
sidiary duties entailed on a l)are return ol attual 
teaching hours If the board of Kdmation is unable 
to accept an ajijjroved agreement as sufCment evulemc 
of full-time ser\ne. tlien. in jusIkc to tlie tcvnhcis of 
scieiK e and tedmology, it must'ha\e imire informa¬ 
tion than would be gueii by a mere return of adual 
teacliing hoiits. 

'Hie cinular indieatis ih.it the speufic ptejMi-alion 
ol lessons (a^ disliint Inmi gener.il study) would 1 ki 
regarded as a subsidiar_\ dntv (iit.iih'd b\ adual 
teaching, and we wouhi jioinl lail liere that teacliers of 
science and te<bnolog\ must spend a large amount of 
time in keeping in loucli \\itli modern developments in 
science, and with th(“ e\en moie rapid and more ex¬ 
tensive (levelopmenls of the applu’alions of .science to 
industry. 'I’he lime absnilied to this end cannot be re¬ 
garded lairh as geitcnd study of an imlependent kind ; 
it cannot be considered ,is dhsuc lalcd from the tea* lung 
service , and it c.innot be dcM tibed as lum es^c■nl).d. 

The teaeiuT ol sciem'e and ledinologv li.is ,i claim 
for vcT} sjHXKil eonoderatmij here, lor, though we are 
prepared to admit that c'\er\ teadier should and must 
spend time in general siml) and shoukl keep in toiidi 
with mcxlerii developments, vet we cannot be exiiedcd 
to beluv e that the time wl.idi must be spent in keeping 
up with the dcvelo|)ment of, Ictr example. Roman 
history, is lomparalile with that wbidi nuisi be sjieiU 
in keeping m toudi with the development of electrical 
engineering. 

In tins connexion we note witli ainuOTnent that 
according to tins circular (cl.uise 7) research work will 
not be regarded as leaching scr\ ice, and the time spent 
in rescardi work would not he counted as teaching 
service for the purpose ol the Superannuation Act. 
^V'e can only hope that either nur reading of the clause 
is wrong or that it has lieen badly phiased, and docs 
not express the real intention ot the Board, if the 
research work referred to is research v\ork w'hirh a 
teacher is undertaking 011 behalf of some firm, and for 
which he is receiving remuneration, then it is quite 
reasonable to regard such work as private work and 
not as teaching service to the State. But if the clause 
means all research work vsill be regarded as non- 
teaching service, then we musl protest most emphatic¬ 
ally in the interests of the State. 

Is it not essential for teachers of science and tc( hno- 
logy to give a certain amount of attention to research 
work in order to keep in touch with modern develop¬ 
ments ? Are there not students doing research^work 
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in many of our teclinical institutions ? Will the time 
spent by the teachers in these institutions in guiding 
and 'directing that work be regarded as of no service to 
the State ? Surely that clause in the circular has been 
badly phrased it is incredible that all research work 
in technical institutions should be banned, by order of 
the Board of Ivhuation ' For many years the value 
of researcli l)y toaclieis lias been impressed upon the 
governing bodies ot our (hief lechniial institutions, 
but if the Board hokls lliat time spent Ujiori such 
inve.stigations, however stimulating tlie work may be 
to teacher or pupil, is to be exrluded from the 
superannuation si'heme .is pensionable servii-e. then 
llie institutions will be thrown batk to the state they 
were in twenty years ago 

We feel that tbi.s < in ular has been drawn up wuhoiit 
sufficient consideration of whal is involved in the 
tea< hing of scientifie and tei Imological sul^ieds, and 
it would seem that there has not been sufficii’nt regard 
lor the sjieiial eonditions of leaehers of sdcme and 
tedmology in our leebiiK al sebools and (olleges. 

We aie glad to note, however, that tlie (in ular has 
been sent out to loc.il authorities, governing bodies, 
and others for their oliseivations, ami that the Boaid 
will not arrive at a fiii.d decision as to the apjilRatiun 
of the ])nnciples set out until these obseivations have 
been (‘onsidervd We liope, therefore, to sve very 
considerable amendment in tlic final torm ot the 
circular. 


Internal Secretion 

Glands in IleaUh and Disease. By 1 )r. B. Harrow. Pp 
xv + 218. (New York: E. P. Hutton and Co., 
1922.) n p. 

Internal Secretion and the Ductless (Hands. By Prof. 
Swale Vincent. Second edition. Pp. xx-l-422. 
(London : Is. Arnold and Co., 1922.) 25.\'. net. 


'n[^nK two books before us liavc not the same objett 
X or scope, but thev apjii'ur e<inally to fulfil the 
pur|>ose intended. On the whole, tliey may be said, 
along witli Sir I’h Sliarpey Schafer’s “Endociinc 
Organs," to be the most uselul books on the subject in 
the English language, apart from the em.ydopaedic 
“ Endocrinology ” edited by Elewellys Barker. While 
that of Dr. Harrow is of a somewhat pojiular nature, 
assuming comparatively little physiological knowledge 
on the part of the reader, Prof. Swale Vincent’.s book 
has the more ambitious aim of a scientific presentation 
of the facts definitely knowm on the sulijcct. This 
latter has therefore rather the character of a work of 
reference, and will be found very useful in this way. 
It is naturally not so easy to read as Dr. Harrow’s book, 
which presents an admirable, connected account of the 
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sul)ject and may be thoroughly recommended to all 
who wish lor a critical statement of the problems which 
are attracting so fnuch attention at the present time. 
It is to be hoped that those of us who have been misled 
by the wild reports of marvellous results puhltslied m 
the Press will adopt Dr. Harrow’s (autioiis alliliule 
and assess such reports at their proper value Piol 
Harvey Cushing, as (juoted hj- Dr. Ilariow, lemarks • 

“ Nothing will discredit the subject so effectively as 
pseudo-scicntific repoits which find their wav into 
advertising leaflets, where, clec'crly intermixed with 
abstracts from researches of actual value, the .idminis- 
tration of pluiiglandular compounds is piomiscuously 
advocated for a multitude of symphnns, real and 
fictitious. The Lewis Cairoll of to-day would have 
Alice nibble from a pituitary nnisliroom m iier lell hand 
and a lutein one in her right hand and presto ' She 
is any height desired ! ” 

Die title of Dr. Harrow’s bo»)k, and abo to a lesser 
degree that of Prof. Vincent’s, invites some (Tiluisin. 
The name “ gl.md ” iniphcs to the j)h\sioloyisl ni.mv 
organs and tissues winch lia\e liimtions othci tiian 
that of ptoflunng substancts foi the purpose of exerlmg 
a parliciilar a( lion on other organs or tissues w iieii lliev 
pass into the Idood current d'hosc \\hi<h loian salua 
and also tlic lymplialu glands lua)' lie menlioiied It is 
tiue tliat we might define a gland m a new way and 
say that an)' organ that piodnccs some snbsi.imt' not 
already contained m the Mood is entitled (o tlie ii.niie 
It would (ondiire to accuracy, however, il the name 
“ gland ” wi're limited to lliosc organs able to pour 
out a seen lion wIik h c.vn he collected and ex.immed -- 
those of “ extern.d .secretion” m fact In this lase, 
the ductless “glands” would have to be t.iMed 
“ boilics,” or some similar name, as is indeed freijiu'ntly 
done in speaking of the “pilmiary bod\ " or ii,e 

•upia-renal bodies.” The n.ime “secretion” ilselt 
as applied to the activity ol the endcH niie organ-, is also 
not very s<itisla( tory 

It must be confesse<i that w'o do not possiss a reall) 
good name for these sub.stances uliu h ,iet as ” ( heiiiK ,d 
messengers,” ioimcd by special cells ior ilie special 
purpose, if the exjuession may he allowed, of juodih- 
ing an effect on another org.ui or sell when <.irriecl to 
it by the Mood. A siioit word with the meaning ol 
“chemical messenger” is wliat is wanted When 
Prof. Starling and the present reviewer were (-ngagecl 
in investigating the mechanism of pamieatic secretii/ii, 
we .sought in vain lor a word of ihi.s Kind and wcie 
finally obliged to be satisfied with “ hormone,” altlunigh 
we felt that it was not exactly what we wished. It has, 
however, come into general use, although its meaning 
as “ setting into activity ” has caused the introduction 
of a number of other names, which iniglit perhaps have 
been avoided. It is to he remembered that a messenger 
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is sent for a special purpose, although he must take the 
road or railway which is in existenc'e. Thus one of our 
hormones in the blood passes by a nundier of different 
cells before arriving at that kind which is sensitive to it, 
just as a letter sent i)\ post is only received at that 
house to which it is .iddiessed A definilum on the 
lines suggested would c'\( hide su< h .1 <dnstitu('nt of the 
blood as caibon dioxide', (idled bv (ilet .1 “ par- 
iioniione ” ('.irbon dioxide would be pioduced by all 
act i\ e ( ells w I let her llie re^pii.ilm \ ( culic li.ippened to 
be '•eiisilive to u or iKjt .\ (lain (tin- blood) c.iiiMng 
soldiers (c.iibon dioxide) to ,i poll tor lorei;’n seiviee 
(the outer air) miglit jiiik up nu'ii at various stations 
(oigans ol llie bodv^) thiougli wbu li it passed. At cuie 
station Iheie miglil be lui the platloim a niiisemaicl (the 
i( sjui.itor) (enlre)wlut gieall) aduiin d soldieis She 
would be e\( lied bv the p.iss.uu' of the tiain, but it 
would sear( el \ .be held tb.U the sold leis weu* sent for that 
puipose. The development ol llie spcd.d sensibility 
ol the respiiatoi) (entre is()l<ouis( another «]uestion. 

While e,i( Il of the books lielme us is pro\ ide(l with 
a good index. Dr II,mow alone gives a list ol c)riginal 
wotks, w hicli. how evei , does not pi ofess to < ont.im more 
ih.in the most important ones ('onsidcnng that Ifiof. 
Vincent's book is especially valiialde fot icleieme, it 
seems unloitunale lli.U he has omitted m this second 
edition the Itihliograph) (ont.imed m llie fust It may 
he imtting loo gre.u .1 burden iijioii him, but it would 
have been ol great seivae il lie had given the titles of 
jvipcrs which scc'ined to liiyi to c.ontain definite new 
knowledge, rejecting those niimeioiis ones vvhiih have 
no real v.due. Peril,ips we might ask him to rcpiint 
ill the next edition the oiiginal bibliogi.iphv, atldmg to 
It papci.s which .ippeared up to i<)r5 and referring to 
Physidloi^nal Ahslnicti lor the subscMjueiil liter.iliirc. 
Although many ol the i urreiit text-books of phvsiology 
seive well for the use ol junior students without 
ulclences, It must not be foigoUin that the more 
.idv.lined (tf these books arc- ollen relened to by 
research uoikers and U‘a( hers, and inform.ilion as to 
thT' ])la(e ol more detailed clesiriplion would greatly 
mere.ise their value. 

Tlie grcMl dilfu nlty of exai 1 lese.neh in the prolilcms 
dealt witli IS impressed upon re.iders of eitlicT ol the 
books belorc us. Sciis.itional reports as to the trails* 
pKintalion of organs fioin one individual to another, or 
eva'nnrom one species to a dilferc'nt one, are put in their 
{)rc)pc‘r place 11 .seems certain that individual rhar- 
ac'ter. aif so highly markc'd, at all events in tfic higher 
mammals, that the onlv’ permanent grafting occurs 
when a tissue is taken from one part of an individual 
and planted in another jiait of the bame individual. 
Occasional succes.s has been obtained by L. Loeb 
between closely related persons, brothers for example. 


NATURE 



66o 


NATURE 


[November i8. 1922 


Otherwiso tlic fimft alwa)s degenerates sooner or later. 
All the elfed it has is the temporary addition of just 
that aimnint of the spe< tal hormone present in the cells 
of the gr.dt when inserted. Tins appe.irs to he the only 
basis ol the ?mu li-talked-ol transplantations ot Prof. 
Voron()If. 

That jiart of the sii!tn.(l about wlmli the evideme is 
most (onllMling is the interielatjon of the \anons 
“ du< ih'ss glamis ” both books deal with this in a 
dulv <aiitious inaiinei I’m) \'iuiTnt imms .i v.diiable 
aiiountol the inoi))ho|ot.;\ o| the dillermt oigaiis and 
lissiHs Ills \H'Ws .is to the naluie ot (lie IsRls ol 
Laimi'riians will peihaps not be Lieiieralh' .u i ejiti d luit 
it imist be .idnntled that In hi ines L;ood e\ idem e 

'lheoiil\ points III l>i Ihiriow's hook uliiih in\ite 
<rill(isin aie (l) (he undiu inipcit.ini e asiiibid lo 
adrenaline and to the ner\oiis svsteui in the ptoiha lion 
of wound slunk we lind no ulereim- to the lo\.enii< 
aspi'i I, whiih would Slim to he more appiopnate to 
the siihjei t inalli t . and (2) the leleiem e lo the h\i r 
as “ the 'lal o) 1,11 boh\ih.ile im tabohsin in the bod\ 
in (oniHAion witii di.ihetes The \n\\s ol J>anehld 
aie ([uotul, hilt the m\etsihiht\ ol the aition ol the 
h\’er en/\ mi s is imt takin iuOm onsideiation It si enis 
lo till, uwiewei lh.it this word “ inet.diobsin ” is iisul 
l.ir too lr<'f|U(nll\ it. a looso .mil ollen when otlmr 
evpiessioiis would loiue) the me.unng mm h betlei 
I'he “ iiu t.iholisin ” ol i .irhoh\dr.ites, lor example, 
should u 1< t to the t oinplete muk s ol i hema al t hanees 
which t.ike pkii e liom thcMine ot lie ir inlroilin turn to 
their fin.il ehimn.ilion .is ciihon dio.xide .mil walir 
Will'll measuteim'nls ol the owgeii intake .ire in.ide, 
what Is n'.ilh done is to (kteimme the whole o\id,iti\e 
])icnessi's .uul slanild he lalled “ oxid.ition," not 
“ niet.ih<»lism ” as is loinnmn Sunil.irh. \.ihi,ihle 
measurenunts ol output ol heal h.i\e hem made It 
\\onl(l he nioie useful to speak ol sm.h di terminations 
as of heat prodm lion, not as ol nmlabolism One also 
bears sometimes ot mere nitrogen istimatmiis in iiiine 
as “ met.ibolism e\p( 1 imeiUs " I lowever this m.i) In , 
it Is eutainl) misle.uhng to snegcst that the li\er is the 
most ini])Oilant jikue of dieiimal changes in <aiho- 
liydrates 'I'lie wlmle pioblem ol di.ibeles is still m a 
\er\’ uns.atishutor\ .slate Ma_\’ it not lie lluit we li.ne 
gi\en our atleiUiou too mm h to changes in particular 
eonipounds. smli as glm.ose or lal, while the lumla- 
mcntal delec t is a geneial tailuie in o.xukitive (.qiai itv ^ 
Thus the^ ))an( rcatu hormone might lie an oxidation- 
proftioter, possihl) foi glucose, sim.e there is e\idence 
that tile combustion of lat .md juotein is inade(|uale 
e\ce])l in the prcsem e cif ,ind as part of a kind ol < ou|)ied 
reaction with that of sugar. “ A' idosis " rather than 
“ketosis ’ should not now be regarded as the cause ol 
diabetic into.xkalion, as Prof. Vincent suggests. 
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The multitude of the physiological phenomena con¬ 
cerned, as well as their practical importance, may serve 
us some excuse for tlie lenglli of Ibis review. W'c may 
ronelude with a list of^tbose organs or tissues wliR'li 
appear to I’rol. Vincent to ha\e established their claim 
to be regarded .is ])rodm ing true liornmnes These are 
the lluroid, p.mereas, reproductive organs, adrenals, 
pituUary bod\, and the intestinal mucous membrane 
(“ seeietin ”) 1'he eviclence as to the jiaialhyroids 
(w Inch seem to a< I olhei w ise). t he th \ mils, kidne\, and 
jjineal hoc)) is conllic ling It is to be reiiiemlHred that 
the cliemic.il n.ilme of two onl_\ ol the Imrinonis has 
been disco\Lre(l. lAeii acti\e extr.icts ha\'e not been 
jn'ep.ired in all c.ises. Still more umeri.unly exists as 
to the w.iy m wim h hotmoueN .n I 'I'here is mm h )ct 
to be (li'.i o\ered W M, bwi.iss 


The Origin of Worlds. 

el I'lininU/iiii <li'\ Moiitic'.. P.ir I’Mibe 'Hi. 

.Moreiix Pp xiH-.)oi. (Pans. (kislon Doin, 

\<)22 ) n p 

‘'III') Ablic Moieiix h.n e^N.ned, in ihr xoliitne 
iimkr notice', tke .imbilmin link ol gt\iiig a 
c.om])leU' expkm.ilion c»i tlic oiigiii ol .dl ikc oib-> m 
the- solar s\s!ein Woiks cm cosmogony h.i\e this 
ad\.int.ige th.it no one' can ])(jsUivcK- asscii that any 
])arli<ukii s\^lcn1 is wrong, simc ccii.imts is ciiiile 
unattam.ihic llcmc a re\iewci is not c.iilcc! upon to 
pronounce .1 ihcoiv ol cosmoeoiiy light or wtoiig, but 
meieh U) note how lar't .ippeais to lil in w'lth known 
lac ts, 

'I’hc autlmr uses .is his maten.ds nehiil.c .mil mi.teoric 
swarms, he attiibutes the dark l.mes m the Milky 
W'.iy and regions wheie stars .ire nmisii.ilK sii.irse to 
meteoiic. clouds, and sii])]ioses tie otitlnu'sls o) No\.e 
atlord examples of the rullisions between iiebiil.e and 
imteoric c'loiids wbicb lie assumes to lie ibi oiigm ot 
sxsleins Ife Uses the spiral nebula aualog\ m liac mg 
tlu“ distribution of the in.ittc r sc alterecl b\ the c olhsion 
\t this point he notes tke lac 1 that the jil.im tar\ orbil- 
pi.mes are atianged altcin.itel) on ojijKisile sides ol the 
plane ol maximum areas ][e also conjee tines that 
the two arms ot the spiral were in slightly different 
])laiies. and that the planets were developed alternateh 
lioiu one or other ol them. This idea stems somewli.cl 
kmc ilul, It IS fairly ohe'ious tlial the two most m.issue 
pl.inets, [u])iter and Saturn, wciuki luue ihtir orbit 
jilanes on opjio.silc sides of that ot maximum areas, 
wluie the same would probably hold lor lhanus and 
Neptune. Anotlier cntieism is that his theory, like 
that of Laplace, makes Neptune much tlieoleicst planet. 
It svas ))oinlcd out by the late Prof. Lowell that 
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apparently the two outer planets were not much further 
advanced in development than Jupiter and Saturn, 
although their much smaller size would imply a sliorter 
career and more rapid devejj)pincnt; it llierelore seems 
profxiblc that the order of lormaiion of the i-iant planets 
has been from the inside outwards, and not the reverse 

In the matter o( the on;^nn of the moon the author 
docs not favour tlie idea of its sei)aration from the 
earth by fission, holding that it grew from meteois 
raptured m the outer portion of the extended nelnilosiiy 
wiiich represented the future earth. Throughout the 
book he postulates the action ol resisting medium; 
many systems of cosmogony do the same. 

A few errata may be noted. On p. 207 the author 
pours scorn on the suggestion that llie comets ol Tiillle 
and De Vico hav’o an)’ connexion with the plamls 
Saturn and Neptune rcspootively ; he overlooks the 
fact that while the inclinations of their orbits are 55''’ 
and 85® respectively, the inclinations of tiieir major 
axes are iuikIi le.ss, so tiuil in each rase a sbitt ol the 
node by a few degrees would bring about intersection 
w'llli the planetary oriut. In the tables of planetarv 
elements he adojits tor Venus the very doubtful rotation 
period of 68 hours, while he treats ixitii the rotation 
time and tlie position ot the axis of [Jranus as unknown, 
whereas both are known within narrow limits. 

It IS of course unreasonable to expect a book on sue h 
a siiliject to settle dellnilely all the matters on whicli it 
treats. Vieuang it as a setting lorth of the problems 
piescnted by our system, witli more or less plausible 
Solutions, It makes mtfr("-img reading 

A. ('. 1 ). (' komvifiin . 


Reservoir and Other Dams. 

The DesijJii tint/ ('on.'^lruclioii of Dams: iiidinliiig 
Masonty, l‘'ail/i, h'ock-pH- Timlxr, and Steel Stint- 
hires, also the Pniicipal yV/vw of Movable Pains 
By K. Wegmann. Seventh edition, revised and 
enUrged. V\) \\ 11 1-555 f plates A-Z-i ])lalcs AA- 
VV + plates i-iii (New Vork : J. Wilev and 
Sons, Inc.; London: ('hapinan and Hall, Ltd., 
1922 ) SO'-' uet. 

R. WJvdMANN'S tieatise has been liefore tlie 
public for so long that we imagine its general 
feutuics will be more or le.ss familiar to all who are 
engaged in tlie domain of waterwork.s engineeiing 
d'lie modest volume of to6 pages vvhii li appealed 
thirty-four years ago has, however, developed con- 
snlerahly m the course of time. It is now a ponderous 
tome of some 600 quarto pages of text, w'ith well over 
TOO full-page plates in addition. A volume of .such 
weighty proportions cannot fail to impiess the reader 
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in point of size alone, and it undoubtedh' reprt'sents a 
considerable amount of patient toil in its compilation. 
It is, in fact, not nurciv a text-book ; it is a work of 
relerence, containin’; diagiams and particulars of must 
ol the notable d.ims wbiih have been ('onslructed in 
re(enl \eais. It is perm^siMe to the «iitii to qiuslion 
the wisdom ol combining the two obj^’cls in a .single 
vohmu'. To till- student, a tc\t-ho(»k ol nuKlest pro¬ 
portions Is .1 desider.ituni , he needs Miniellung e.isy 
to handle and (»Tnscnien(l\ poiiable. m the jxicket if 
need he. The woik of retcreme. on the other hand, 
is <»nl\’ re(iuiied on o(casion and may rest m the book¬ 
case for long inicrvals. 'i'his (ombination ol text¬ 
book with an exhaustive, or nearlv exhaustive, rexord 
of existing ex.imples is (kpen to the objedion that it 
meets the coiuenieme neillui ol the student nor of 
the expert. However, we do not wish imduly to press 
the point. 

In the seventh edition .Mic Wegmann lias made his 
treatise replete with inloim.ition of a highlv valuable 
harai ter. lie has iiKhuleti a lull <ks(iiption of the 
KeiisKo dam. New Voik ; paitiudais ol the movable 
(lams of the New Voik Stale llarge ( .m.d ; and a brief 
nolhe of Ihe (‘amarasa ilaiii in Spam 'Ihis last is 
stalcfl to be the highest gravity d:im m the woild. but 
surely the Arrownx k (iam is Inghci l)\ 20 It. Ihobably 
what is meant is tliat the deplh ol w.itei against the 
Camarusa dam is not etpialled elsewluTc Wh\ is the 
Airowroik dam not imludol m the tui>Ic of higli 
inasonr) dams ^ ,\nothi^r \ci\ liiefi dam omitted is 
the Hcti h-l Icichv d.iiii i'hcrc is, perhaps, some 
e\( use lot till-, omission, as llie dam is vet under con¬ 
struction Still, Its dimensions arc known and it i.s 
an important uiuleitaking A new (hapler on crest 
g.ites and siphon spillw.ivs has been added, with ])ar- 
luiiLiis of examples built liolh in Aineric.i .md else¬ 
where, some of them of <onsidciabk si/c. 

Ihe subject ol d.uiis, ot couisig wider than the 
sphere of waterworks cngmeeitn';. .dlhoiigh this is, 
^xThaps, the most imixirlant fa Id ot its .ippln alion. 
Air. Uegmann’s treatise uivcrs dams .is adapted to 
nv(‘i engineering ojierations. mid lollenlams .is used 
m jouiidalion work Rrieflv. lix' vokiim consists of 
lour paits, the first ot whidi deals with the dcsiLtn and 
construe tion of masonrv dams, the snond. with 
earthen, nuk-fill. timbei, and sud dams, the third, 
with movable dams, cofk rd.inis, and overflow weir6* 
and th(^ fourth with recent dams ot all das^-s. There 
is an afipendix cont,lining the spci ifirations for the 
New' (Voton dam willi v.iiious siipplemciilarv notes 
a length) Inbliographv whuh. unfortunalelv. is not 
alphabetiially arranged (the wider traced some works 
with dilTiculty.and failed to find mention ol Air. Powell 
Davis’s book on irrigation works, which cpntains a 
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"ooci deal of iniurmution on dums)^ and a fairly full 
imli'\ 

Taken a whole, liic work unilouhtedly maintains 
ils hinli re))utalion a', a standard aulhoiity on the 
Mihjed ol re'.(rvoir dam lonsUiulion, ami its weallli 
of dia^rainmatie proiilo fioin existing; e^aml)le^ will 
tause it to he o' j^real \aliie to the |)ia< lisin;.; enj.;ineer. 
as well as in the student who ^ '.ei'kni;; to at<|mre a 
knowledge ul lirst j)rimi])les 

l’)K\ssON CrXNIXl.llVM 


Science and Progress 

Pro^yc’i'; ami Sdcucv . in Cnliciiiii Ii\ Roliert 

Shaler Pp \iit-245. (New lla\en- Vale I'ni- 
\’usil) Piess . London Oxlonl Limersit) Piess. 

) 1 2 S. net. 

IMS \olunie is ahno-'l < ntiiiT’(iUi< al. niaiiiK of 
the d(K trine that^iumv has eontrihnted to a 
more rapid “ proLiie',^ ” ol the hmnan isn (' as a whole, 
and that we mav expei i this p^oL:!(s^ to (oiitinue. 
Miu h ol the * rill' isin 11 m 111e and inan\’ otlii i wliters 
areciUd — Prol Piny. Mr (i 1 ) II Cole, Mr Tawn(\', 
and .Miss Lollell , hut I lie main attaik lalK upon Mr 
]*' S Mat\in. w ll0^e looks. "'l.'hr Luma P.ist " and 
“The Centnn ol Mope.” aie larueU (|iiolc(l in the 
initi.il ehaptei, whiih euis il^ title lo tin whole 
he Is distnis-jed in (lie (omlndiiiL; smteiK'e thus 
“ It jollow^ that nun smh .is Mr .Mai\in .ire haidh 
doiuii us .in\ eoial, au proinotiin; i.itlier Inliels .ind 
hopes will'll in.i\ m llm end work .in intoler.d'le mis- 
elm t in the woiM " 

It Is .1 ( h.illeny to opt iniisin. or r.ithi-r to nu lioi isin. 
Iiased on siume, and would Ii.uc iiioie jnslila alion il 
the author < ould 11 nd an\ [)as-„iee either in Mi. M.ir\ in’s 
writings, or m am symp.ithiser's, indn .itiin.; a hehel 
either th.il this jaom-ess was i omplete. or that it eonld 
he expected to 'onliniie without the strenuous elloils 
of mankind t<t laiiv luither .ind remedy its deleds 
Tills Ml. .Shafer does not attempt to do \V< .ire. 
tliercdore, redte ed to askiim him one oi two ()mle 
simple and dnei t ijiusIkuu as to his judgment ol hu Is. 

j ^ Is It no. ,1 lai I ih.it til*' .idv.im e ol s( lem e in the 
last three ')i lour renliiiKs h.is, on the whole, lid to 
an enormous .illevi.uion of hum,in suiterini: and 
an increase in the lap.icity and the laiilities for 
happiness 

2. flas not this advame hem .leconip.inied h\ a 
”rnwtli in llu, (olle<live i ons< loiisness ol in.inkmd, 
tjiiile unp.iralleled in history ^ And is not tins ^lowlh 
in the .sense of “ humanity " due. jiarlly to tlie kiuttinji 
up of the world hy the meehanieal ajipheation of 
science, jiarlly to the tact that science is in itself a 
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social thing and that its growth involves the co¬ 
operation of multitudes of minds bent on the whole— 
poison gas and weapons of war notwithstanding— 
towards increasing human v elfare ^ 

3. Il tins is so, is il an evil or iniscliievous thing to 
try to re.ilise these foices in the world and to feel that 
the)' .ire with us in our imlividual efforts lo jiromote 
the .same great ends ^ 

It should he notuecl that Mr. Shafer m his criticism 
of Mr. -M.iivin (piotes e\<lusively from the two hooks 
mentioned ahove. which au; r.ither po[)ul.u summaiies 
of great epochs of Iiistor), and does not reter to the 
more philosophic tre.atmenl of the .same topics m the 
various volumes of the “Unity” series puhlislied hy 
the Oxfoul Uiiueisity Press 

Our Bookshelf. 

Till’ I’limu oj Soiii/t Afnm. Dcj'iulninil of Mine', and 
Indii'^lnew 'Ihe LVc/egv of the Counlry luoiiiid 
ildiU'lhei^; (Icoio^iiiil Ma/^ of the ('onnhy arvnnil 
JJd<Iell‘d'<i \\y Mr. A. W K'lger.s. Pp 8.p 
(Pietoria The (lo\ernmcnt Punting and .Stationery 
Ollae) .Ss (>d net, im hiding map 

Tilt puhlii.itmn of the nllii i.d <l<s( iipimn ni llmgeologv 
ol the lleidilherg disliat h.u been <in (k i[xile(l with 
mmh lnUle^l l>y South Afinaii geologuis 'I'he mam 
leaturcs ol the .11 ea ha\e long heeii known on aeeonnl 
ol Ihe econoiim inipoilameol the Nigd Reef M.imlv 
owing to the pioneer woik ol Mr ll.itih. jt was nmg- 
nised inoie ih.in (went) \eais ago th.it the Ifeidelherg 
disliKt foiins the suntii-eastern linih ol the gre.tt 
jiitdnng ssndine, on the imUheni limh ol wind'i lies 
the Rand, and il ma\ .it om c he s.ml that the result ol 
the del.iilul siiiwi'y liilh confirms the acdirm y ol Dr 
Ihitdi's g'lieia! (ondiisions Tin, gr.idu.d esteiision 
ol imning low.iuK llie hast Rand and the sinking ol 
mail) hoie-holes. some ol gre.il de|»lh. h.i\e de.uK 
shown that the Ni;.'.d Rei'i hdoiies to (he M.im Reel 
sera s oJ the \\’itwat« rsr.md ; it u cLo nIiowu (hat the 
whole \\itw.iierd-and s\stem (Idii.isis ugiilarh m 
flndnirss low.irds the south .ind i.dl. horn ahout 
2vOOO leiL iie.ir Jnh.mneshurg to ir;,ooo leel .it Meidd- 
hetg This u (juite in (oiisonaiice with (he iheoiv o| 
Its loitmilion as the ilelt.i of lueis loming liom ,in'old 
1.111(1 to (he norih \ust 

In thu memoir the slim tlire lA (lie district is Imidh 
desciihed 'I'hc most reinaik.ifdc l(.itnre is the gual 
Sug.irhiish lault. .so (ailed Iroin its rd.tlion to tin 
/.uikerhosehiand ihis is a new (hs(()\cr\ of gie.il 
iinpoilame Ihe lault is a[)pai('nti\' neaiK’ cortaal. 
witli a down-throw to the south, at one point in iK 
(uurs(', where it hiings the Ventci.sdorj) Amygdaloid 
against the Hospital Mill Sd'ies, tin' Llirow nmsl he 
.It hast 16,000 leel Jt tlierel'ire ranks as one ol the 
world’s giealest dislocations The fault is I'eitamlv ol 
pre-K.trroo date, hut il.s rdalion lo the Pietoiia Series 
Iftis not hecn made out. Prohahly, howecer. il w.is 
later in dale than llic deposition ol the wlmie ol the 
Transvaal system, and therelore possihly of early or 
middle Palieozoic age. K. IL Ka.stall. 
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Patents Jor invevtnms. H\ J. Kwart Walker and 
R. Urine lH)->ler Up mih 377. (UorKlon • Sir 

I. Pitman and Sons. Ltd . 1^22.) 21^. net. 

Tin: aiilliors of this hook de^iart sonnwli.it Itoni tin- 
usual manner of tre.itin^ tlie sul))((t ol jt.iteiit law 
After a hnel introdurtor) Mir\e). tliev first deal uilh 
the manner ol obtaining a patent, detailin;^ the )tiu- 
eedure m the J’ateiU Oll'n e and in possiMe opposition 
pru(eedines. 'I’iieir next eoinern is the eslahiishinent 
in the < ourts of the \aln]il\ of the patent « on-ideiatmn 
bcin;; .eum l>otIi to the ^eiuial lules ^overiiiiiu the 
intetpretation ol patents and to the ,uionnds upon 
which tin- p.aent ma\ he hdd iin.did hinalh. the 
piuileee' and U'spoiisjhilities assod.iled with the : 
possession o| a t.dul patent .ire dis(Usse<|. the 1 h.ipleis 
relatin.e to this notim;; \ei\ ]iill\ tlie nuhls <i| the 
patentee in u-spei t ol inlniiueiin ills, |•o\ allies. Ik ein es, 
ttc, and Ills hahililies as lej^.ixls re\oi.ition .ind 
<'ompulsor\ Ik i-m i-s 

U\ piesditinu the suhjdl m this setiueme. the 
pniKiples ii!Kh-rl\inu patent Liw ate linlod up in .1 
iiiannei wliK !i ( an easilv he loilowed \s. m addition, 
tiu‘ tre.itnieiit ihioiiuhoiit is de.u and < om is( .nnl 
n\oKls undue slie--s upon le^al ledniK .ditn s, tin hook 
should (oinnnnd ilsell not onl\ to le,L;al pr.n (ilioneis 
i)ut also to hiisiness nnn. diteUots o| mdiistri.d ti- 
seai( h, .Hid others who are lutu'estid in the inotu iion 
and < <miiMeii lal c xploifatioii o| in\ eiiliuiis 

\n appi ndix, wIik h extends to.ililtkoxuh.dllhe 
hook.( on tains .!■> il s most \ .du.dtle ie.ttin es flu- l’.il('nls 
and 1 hsivns \( Is in a < onsohtl.ttnl l<atn, ,ind .1 h n ol 
tlie K.idine (ases to wliidi releremt h.e^ iieeii luade 
in tin- text O] less! 1 \ ,due rdal o d\ an- llu- h pi nils 
ol tile palt.iits loiins, the Uatmt, Rules, and llu w.ir 
leeiskition. ihe indusion ol whidi amounts lor llu- 
alinoiiaal size ol the appiiidix 'Iht'e Kpiiiil-. \\(- 
tliink, nti'hl \(n ii.ison.d'h hei n di^puised 

wilh .K iddiiiL- iiniu I (SN.irih to the (osl ol ,t \(ie 
Um i 11! hook h I 

I i'lhnisdir 'I iii’niii' \ on liauiis (lunllui (W (]e 

II, la-.) I’p S:; (/mid) l\.d(lKr \ ( le, 1022) 

lu.irk ^ 

Tills illustiatdl paiiiphht issik.< 1 liei to siihs. mIki's 
( o the jomnal \i//ii) mu/ '/(•tlDiih <ontains shn,} 

J'l (ounis ol 1 he most inipoitant ol the jno[)o-.ais wliu h 
ha\’e heen niaiie Iroiii liiiu to tune eitlui to iise ( oal 
more elii-leiith m mcw ol its (.otnjilde i-xli.uislion 
1500 \(ais lutui. Ol lo sul)stlluti loi It -.oiiie oliui 
soun e ol power I h si lieines l.dtiir within the lotnu r 
(at(i-oi \ 1 lie.uiihor lliiiiks R.uiis.in s plan ha 1 oii\ ei Iiiu: 

< oal into wall r'cas ni \itii not hkd\ to pio\e sik . e-.^liil 
-mil alladus iiiou- miporlame to the pioposaU to 
•;eneia1<' dediK «uiieiit theriuo-eh (1 re ,dlv or h\ 
means ol < .triton < ells Apai t Ironi i o.d .11 id peliotenm. 
natural power iuis hei-n (Kneed from siinlieht. Iioin iln- 
wmd, lioni sir.Ill) in xoh.inn. leeions. liom ||u tides, 
and Iroin tlie wa\es ol tlu- sea. Sunlight powet planis 
m tropual iet;ions e.ui Ju- (onsulers. < onipeti witli «o.il 
at lo.-r. a ton, while at Taiuletdlo m Tiisi.nn .ill 
dornestie and power heatini; is supplu-d he steam lioin 
unflerLtround heat 'i'lie wa\'es luue not proxed an 
economieal source ol power, hut the tides are more 
promisin'; where llic necessary structuial work is not 
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too costly. The (-stiniated costs ol the Severn Scheme 
the author thinks too low 

Pillralio/t • .ill h/eiiuiilury Trniiisc on Iinimtnal 
Methods and l-.i/iiif>iiieiil /oi the I'llt/almn of f./i//iids 
ond tutscs lor lh<‘si ('iniKiiied .eilh W alei Snhplv, 

I tn/t/al'on. and Piihl/t Ihali/i , ('hioiislK. Mcihanical 

Pn^iiiftis. and U\ 1 ' Roland Wollaston. 

(Pilm.Ill’s '!'(< hnn .d Ihiimis) pp x-}^io2 (Lon- 
*ion Sir I Ritman .uul Sons. Ltd , nj:: ) /),/. 

net 

'lilt \er\ .iiuhitiouT tiilr o| this sni.di xoliinie would 
naliii.ilix le.id one to i-xpetl nioii- th.in i-, (onl.lined 
111 Ihe hook Tlu- anllioi has wasted .1 poor] (K-al of 

the sp.K r .it hn disjiosal h\ ,t lamhiine stxle .ind lix' 

iirth'x.int dis( ussioiis '! hus. on p j no less than 
thirtem lines .11 (‘ s.u 1 iI'k nl to a 1 eh 11 lu e lo .1 p.ipi 1 m 
'onnexion with two \ei\ simple diemu.d equ.itions 
whldl .lie lo hi- loiilld 111 e\(l\ lexl hook Miull of 
the Uxl ih.ds with xetx elenunl.iix nialleis. wtiK'li 
should hi- asstinud lo he known h\ (he le.ideis In 
I onseipu IK tlu iiiii.iinm- sp.u e n insulfK lent to 

render po^^thl^ aiK.ii desiriplion, m siillu lenl detail, 
of .ippaialiis loi lei linn ol (ihi.tlioii 

The T/ildiial ( heoirliy I'.iii 2. MdaT and Physnal 
(hi'Oiishv l!\ di (1 II h.iilix I'.diiid h\ llr 

\\ Ihie-^s i2tli iniptesuon (pit idilioii) Up. 

\ in f lot (l.undon I'nixeisUx I'uion.d i’less, 
I.ld . 1022 ) (>s <)d 

Du 1 ) \ i I I \ siexf -hook, in its I (\ iM d to] m willioiiliiiiie 
(o hi iiM liil to stiuKnts • li u‘i \ i-s .1 I le.ii iiiliochu loi v 
(ouise ol plpxsK.i] (111 iiiisl 1 \’ .ind ol ihe du-iniUiy of 
llie iiiilals A unod liatim is (lie indiision nl hiiel 
at ( oimis ol the so-< .dlt d “ i.ite niei.ds." nianx ol xvliu h 
Ml- now tediiiKalh' niipoit.*nl .'spinln lie.ils at low' 
(eniper.itm I s iiiudit li.tx e Iklii nu nt loiu d, .uul we also 
1111 .MIX alhi'ioii III \\ u m I’s I lu 01 \ .uul llieixanide 
pi'oi (ss lilt silx er I xli.K tioii Then ai e some < 1 itu isins 
whldl mi'dil he made, 'llu- delinilions m « onnexion 
with ilie ph.isc ruh an- imt sulln lenllx' prei ise. 

St.Is s silxer was luil so pure .is is imph(‘d 281) ; the 
t xist( 111 e o! MnOj is iloiihllul , si,timolls oxide Is olixc 
I oloiired. not hl.uk, .nid tlie .itoiuii ui K;iil ol jiilropen 
Is not .1 w hole niimhcr wUliin the hinils ol experimt-iital 
(mu ( 5 j :;o8) 

l/(7//(///v Dtjuienl Children - '/'hen '/'lealinenl and 
Tiainnn’ lix Di C k. Sliuttlewmth .ind Dr W A. 
rot's hiltii iditioii Up will I .>20 (London. 

II K Iawis .ind ( 11 . Lid , 1022 ) lo^i <d net. 

I'll Kill th.ti .1 hllh edilion ol iliis hook has hren 
it'imui! 1. siillii lent ixideiui- ol Us xahie. It L;ives 
in .1 xeix I oiiij)!(heiisixe (onn .1 i|uanlil\ ol iiselitl 
inlorm.iiioii. leual ,ind medK ,d (oiuenimL; (he inen- 
lallx deleilixi- < luid \l till lH"mnm” ol the liook 
ihere Is an inleiestm^ aiinunl ol the eailx elforts of 
Sci:iim and otiu r pmiui ts in ihis lli M This is followed 
h\ diapit-is on till le^ulalioiis m | ludaiul and o%licr 
lountru's. llu (xpes ol iiienl.il deteil. llu- Ireatnient 
axail.ihle. ediualional. mdiislii.il, ,uul iiioial Iramin;;. 
Tlu-.ipiiiiulKes supjilv a list of iitsmuiions. hoth in 
Kneland and Aniuu.i. when- tiealinent is ^ix-en.as well 
.Is the medual lertilKale lornis under the Mental 
Dcfieierux Act, and a li.st ol the Hinet-Simon tests. 
There is also an exeellent Inhliograpliv. • 
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Letters to the Editor. 

\The Editor does not hold hinnelf responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return, or to correspond sinth 
the 'ivriters of rejected manuscripts intended for 
this or any other pari of i\\inkk No not tie i\ 
taken of anonymous commumcattons] 

The Isotopes of Selenium and some 
other Elements. 

I'hIv lust (.■xpcriineiits wiili scltuuiini ''Oinc tunc 
aj^o wcic nut stici.xssful Voiy satistai tory ni.iss- 
si><Hlia li.ivc ntiu btsui <)t)l<utu‘'l hv va])()iisuiL; Uio 
cUuiH'Jit itst'lf 111 tlic (liscliaryc tiibf '1 lio in 1 t*ipr(‘- 
t.ition of tiu-sf i> «]iiilL' sini])k' aa<l (Icfimtt'. so that 
tlio ifsiilts iiiav be* slated with rvety i ourklcnrc 
Solenmm ronsists of six isotopes, ['uing lines at 
74 (0, (0. 77 '0. 1^ (/d. So [a). Sz {<!) The Ime 

at 74 IS exlieinclx’ iaml 'I lie intensities of the 
lines are in the order induated bv the letters, and 
agiee well eiionf-h with the cheniual alonne weight 
7 i)->. Mt'asiiioinent of Hk* lines -^ho\\s no detectable 
deMation lioin the whole nninber uile 

'\pplieation of the method to <adinnmi and 
telluimni has lailisl to give tlic mass lines of these 
('lements 'I'lic emplovment <)f the mort* volatile 
TeCl, was also iiiisii.t essliil. but meideiitallv gave 
evidence of great value, vvhidi piavtK ally conrums 
two facts pievlouslv suspected, namely, tlial (hloiinc* 
lias no isotope ol mass pj, and that .dumnnum is a 
simple element 27 

hiiriug some woik reipiiiing verv iiiolongetl 
exposures with .1 :Ms conl.Mning xenon, tvvxi new 
isoto{)es of that eh ineiU were dis(ovete<l at T2'1, 
120, maUmg nine 111 <dl 4 he extreme f.imtness ol 
both lines iiidicati*'- that the propoilion ol tliese 
hglit isotopes 111 the element is iniiuiti* 

It will be nolued that the lirst ol these is isobatic 
with till, and lh.it the s< 4 emnms 7H, .So, .S2 <11 e i^oh.iies 
of kiyptr**' All I'lobares so fai discovered, nu hiding 
the radioaeiive ones, h.ive even alomu weights 

!■' W .\slON 

Cavendish Laboratory, Cambiulge. Novendier 6 


Bohr’s Model of the Hydrogen Molecules and 
their Magnetic Susceptibility. 

HoUK’s model t)f the niolec nles of hvdiogen explains 
very salislavtonlv the light disjieision ot hv<lrogen.' 
and’ gives the same value foi tlu* moment of inetlia 
as that deduced from tlu* speulic hc.it, • but it is 
generally believed that the model does nut ('xplahi 
the dian’iagnelic properly ol tlu* gas ’ r'or, ai loidmg 
to P Langevin’s tlieory,* the hvdrogen molecules 
must have p.irainagnetic susceptibility, wlule as a 
matter of fact the gas is dumagnelie, as <leteimined 
bv l-)r T Sone'^ Ihil, as this note will show, this 
conclusion is not concct 

U IS well known lliat, besides three degrees of 
freedom for tiansUtum, hvdiogen molecules possess 
two degrees of rotational freedom According to 
Bohr’s model, this rotational motion must, from 
the,point of view of syinmeiry, taki* place i.bout an 
axis perjH*ndu ulai to the magnetic axis of the mole¬ 
cules—that IS, an axis perpendicular to the line joining 
two positive nuclei Tins rotational motion is umfoim 
and mcreascs with the rise of temperature, lienee 

* I)«by<-, Miiiiclium Akadunio (i<)i s). i. 

* l<<ichc’, Ann tier I’hvs, 68 (tOiO). 

* 1. Kunz, i’kys. Rev.. 12 { 191 *). 39 

* P Lan«* viii, Ann tU C hem el de Phyi, 8 (t9t>5)» 70- 

* Sfi. Rep. 8 (TQig). US 
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the magnetic effect of each molecule due to the 
revolving electrons vanishes'on account of the rota¬ 
tional motion. In this case, therefore, Langevm's 
theory of paramagnetism is not applicable. Obvi¬ 
ously Ins theory can api)lie<l only when the gas 
nmlccnhs have no degree of rotational irecdom, or 
wh<‘Ti they icvolve only about Iheir magnetic axes 
11 a strong field acts on a uniformly revolving 
magnet in its plane ot revolution (Fig. i), the rotation 
begins to become slightly ac¬ 
celerated in the half-revolution /'” 
m the direction ol the held \ 

and retarded in the other half, |- 

this causing a diamagnetic \ 
eltcct • In the case ol tlu* 
moleinUis of liydrogen the Pig i, 

moment of inertia about the 

axis of rotation is. howc'vei, very large* on account of 
the positive* mu. lei being apail freun Ciie b other, hence, 
clnrlngrotation, tlu'se two revolving nuclei behave likci 
a large llyw heel, and before the revolution ot the niole^- 
(nl<*s IS sensibly accelerated it is newly ex< ited by 
tliermal iin])acls Hence we may assume that tiiisrota- 
liein IS not sensibly atti'Cted bv tlie <ution of a strong 
magnetic lieki, and therefore, m the mean, rcinams 
inntorm throiighoiil The hydrogen gas is then 
di.imagnclic, and its susieplibility can be calculated 
by Langcviii’s tlieoiy of (hamagiiclisni ’ 

.\ssuninig lloiii’s ih‘w nioch*] of tlu* livilrogen mole¬ 
cules (m which the electrons have elliptic oibits), 
we h.ivc* for the majoi axis ul the oibit 

a - - - ^ - (11 -hit 


A - . If . 

{» ' »')- 

when* h is Planck's universal umstant, in the mass 
of the electrons, and c their tliaigc, t is the eci en- 
tru ity of tlu* oibit, n and n' aic the .i/imiilli and 
radial (pianlnm niimbcis 

In the case of ;H-n'=-T. tin* jiossible oilut is n -i. 
n' -o, whicli reduces to .1 ciu.k', the r.uhus ot whicli is 

a --0*507 X 10’®, 

- „ „ being o 5 ^2 X lo-® 

.\nhne- 

The magiU’lu susceptibility ol the gas pi-r gram-mole- 
cule is given by 



where n is the total nnmbei of electrons and - is 
to be taken for ddt»‘rent orbits Ajiplying this 
lorniula to the above case, we have 

-0*712 •• lo-" 

In tin* case where ;/4n'=2, Ji = /F''i loricsponds 
to the elliptic orbit Here ami tlie eipiivalent 

tadiiis of tlu* circle is 

a - i* 133 X lo ® cm , 

X-^ -5 7'^'' I"-" 

'Ihc diamagnetic susceptibility x = 3 ^>b>^ io'* ob- 
servc'd by 1 -lr T. Son6 lies between these two. In 
actual cases a certain Irnction of the wliole number 
of niolc*culcs may have the first orbit («=i, n'=o), 
and the othei fraction the second orbit 
etc. As the orbit becomes greater llicre is a greater 
chance that it will collapse into a smaller orbit. 

* K. HomU and J Okubo, Set. Rep. 6 (1916), 325. 

’ P. Langcvin, I c. 
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hence the number of molecules with an orbit («, «') 
at any instant rapidly decreases with the increase of 
n and n'. If we assume that the hvdrogcn gas con¬ 
tains only the first and second kinds of molecules, 
VIZ., 35 and 63 per cent, respectively, then the 
calculated value exactly coincides with that obsor\(‘(l 
KOi'Ako Honda 

Kesearch Institute for Iron, Steel, 
and other Metals, 

Imperial University. Sendai, Japan. 

September ii. 


Gravity Observations in India. 

Tun importance of the be.inng of a change in the 
force of gravity, if such could be established, on 
all problems connected witii the plusus of the earth, 
espeeially those ol llu* origin of monntams, (.ontincnls, 
and ou'ans, is sulliueiil |iisUluation Jor directing 
attention to ecitam peculiarities m tiie determina¬ 
tions which lia\e been made at Dehia Dun 

When observations ol gravity in India wcie 
resiimeil lu 1901, with a group of four identical half- 
seconds pendulums of v. Stoineck’s jiattern, llie 
value of giavilv at Dehra Dim was determined, by 
coin[)aris(m will) Polsdam, as 979 dvnes The 
earlier observations of Basevi had fnven a valiU' 
cipuvaleiU to 97cS c)()> d\ nes, so liieie w.is an appaieiit 
UK rease ol o lor dyne m the niteival between the 
two sets of observations 

A fuller examination of the evideme has shown 
that no sticli conclusion c.in be drawn fioin tlie 
compaiison ol tliese two sets of obsei vaLioiis. li iscvi’s 
iuial \<due <il i>elira Dun was derived Iroiu an 
claboiate sent-, o( obsei-v.tlions, made m a loom 
specially ad.ipted for e.xjieriinenting on the I'lli'ct of 
changes of temperatuK, and m this the legs of the 
stand were supported on buck pillars. At'the time 
it was unknown and unsuspected that this would 
seriousl\ vitiate the results, <ind wo have .also on 
rei.ord the valueobt.iined Iron) ,1 preiiminar\ observa¬ 
tion, conducted under condilion.s simil.ir to those in 
his other st.ilions, wliere the stand rested dircdly on 
a concrcle iloor at ground-level, this preliminarv 
observation g.ive a value ihsvordant from the linal 
ones, but dilteung from the 1904 vaku' by about the 
s.ime amount as is found lu other ol ins stations 
wliuh have [lecn rc-obseivisl TIk' posiluDU wgs. 
tlierefon , tli.il tlu'U' was no proof (A .inv (hangc of 
the lorce of gravity at Dehr.i Dim, hut eipi.tlly there 
WMS no di'.proof tif such changi' h.iving taken place , 
all tliat (oiikl be said was that, if anv ( haiige ha<l 
taken place, it must have be<*n vM ,i niiuh srn.iller 
order ol magnitude tlian oiK'-teiUli ol a dyne 

In tile <ourse oi the ikwv senes of obseivation-. 
further evideiue came to light 1 li(‘ pendiihiins, 
swung legiilailv ev'ery yeai .it (he (oimnem cuumt 
and close of each lield season, showed <1 gi.idu.d 
tlevrease in flie jieiiod ol vibration till, m November 
1909, the mean pmiod had decre.ui'd b\' rvoooooj-^ 
seconds, making the apparent \alu(“ of gravity 
979 07<) dynes bmee then the tune ol vibr.'lioii 
.showed a gr.KlunI incuMsi* till m April Joi \ it had 
rcachevl a value only 00000012 M-<onds ]<-.s tli.in m 
1904 It lias been suggesteiD that the iiurease 
after i<)09 was due to .1 giadiial wtsiring of llie agate 
edges; tlic suggestion is a jiossible one, but it leaves 
unexplamerl liio eliimnution between 1901 and looi), 
which was e\ idimtly due to some < ause vvhu h alfecteil 
all four bf the peiululums 111 about equal tlegtee 
There was no i hangc in the tontine ol obseivation ® 
which could account for it, and the alleinatives 

‘ H J. Coin'hmnii, I'rol I’.jp , Smviv of IiuIm, .Mo 15, p. i. 

* Kctottls, Siuvey ol Iiiilw, vol. :, 1913, p. 33. 
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seem to be a gradual molecular change in the matctial 
of the pendulums, loading to change in length, or a 
real change in the value of the force of gravity at 
Dehra Dun As all four pendulums were made at 
the same time, of the same material, and, .so far as 
possible, of the same loim and (bmenMuns. the former 
IS not impossible, but tiio latlci would equally 
alloct <ill four .simiilt.ineoiislv an<l alike J'lic situa¬ 
tion therefore n'lnaiiied as in loop lhat, so far as 
the Indi.in observ .ilions .iie com enur’d, there was 
neither pioof nor disproof ol an\’ change 111 the force 
ol gr.ivitv having taken place 

In addition to*tlic obsmvalions of the Survey of 
India tliere liave been smne other deleiminations 
of giavilv m India lu 11)03 Hveker, at Jalpaiguii, 
obtained a v.due vvhuh was o 002 dviie in excess, anil 
III i() 0(3 Ali'ssio, at Col.ib.i, a value ol o-ooj dyne m 
defect, of the Survey ot India v.duos, being m sub¬ 
stantial agieemont with tlu' value deternuned at 
Dolu.i Dun in jami.iiv-leiuuaiv nioj. In 1913 
anothei determination was made at Dehra Dun, by 
I’lof Messio, witli .111 .qipaiatus consisting of eight 
pendulums preparetl foi the I'llqipi expedition to 
('enlial Asm, .md tlie v.iliic obt.lined, which has 
<»niy recently been .timoniu cd,' was t)7<) oyi) <lynes, 
01 o oib dvne m e.\( css ol the sl.imlard .icc<‘i)tcd vmlue 
Used l)y the Suivev oJ India, .is dcIcrmiiK'd in I90.4 
I he position Ihciefore now is th.ii, vviiile iiulepondent 
ilirei t comj)arisons made in the two yeais following 
the (ommcnccment ol the ik'vv seius of observalmns 
m Imlia showed .substanlial agicement, a similar 
<l(kormination made iuik' \cais l.iter .showed a 
material dilteioncc, and tins oix ns out tin* possibility 
that part, <it least, of llie ihaiigcs noliu-d at Dehra 
Dun may havi' becui due to .1 le.il change in the force 
of gravitv' at (h.it 

'1 lu“ difhiidlv ol accepting smh interpretation is 
less al Dehra Dim than at inanv other slalions, 
lor tliat (viace lies on the finigi' ot tin* 1 Iinuiiavas, 
tin' ('h'vation ol vvhuh has Ix-eii one of tlie latest 
incidents jn the geologu.rt hislorv of flu' (Xirth, and 
d <dso li<‘s in a region wIktc the surface deformation, 
cstalvlished after llu' earlh<|n.\ke of Apiil 4. 1905, 
shows Dial i hang! s ar(“ st ill l.iKing fiLu c 

It IS to lie hoped Hi.it when gr.ivity observations 
are lesimu'd in India the mallei will be looked into; 
m p.it I the doubt iidt liy thesi' obsM valions might 
be ili'.ircd up bv the re-obsciv.1(1011 of some of the 
I’eninsul.ir stations, wdiete giavily was determined 
.it the outset of tlu' seru's and .ibont 1901) For cx- 
Colaba (1004), Myson- (hio.S), ami Jubbulpoie 
(r<)ro) seem convenient and suitable; a trcsh 
deteimiiMlum .d these sl.itions would show whether 
then.' had been a cli.inge in the force of gr.ivity as 
lompaied with the icfenmcc' station of Dehra Dun. 

* K. D Oldham. 

The Miraculous Draught of Fishes. 

Tv) the several n.lines of the Sea of (jaliioc, Prof, 
(itidgei, m his very iiilercsimg letter (Nature, 

( ktiibei 2S,p 572) liast hruc .uided ' Lake of Tiberius,” 
evidently by mistake foi “L.do of I iberias ” Also 
he omits any rvfcrdKV' to tlic important p.q'ier by 
f-’ioj Iheod UaiTois, "Contr a I’laude de cpielques 
lacs de.Svno” (m Ji(V Ihol tin W'nl de ki hrance, 
tome \i. i.S()4), which usi-lull\ simimaiisos wlftit is 
known of the fauna of the lake m modern times from 
Belon m 1353 to his own <l.ite in iSoj. Ihc lake, it 
ap])ears, contains twenty-two species of fish, some 
small fishes and some hrge ones m vast ahuudanco 
As of old, it IS subject to sudden squalls, dangerous 
to navigation. Some of its mtlovving waters for their 

• Kit t<l« Miintima, M.ircli 1922, .Supplfmoit, p. 7% 
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liealin^ piofn-riKs li.ivr, s<iy'. Prof jJarrois, from the 
most Kinoto <inti(|mt\’, attracted patients sullenng 
fiom eo/ema, arlhnlis of every kind, and other 
fillhiUoiis J>iU, witii legaid to Plot Giidgcr’.s 
m^enlo^l^ explanalum of llu' mirai.ulou's dranglit of 
tislies, coupled with f.oitet's dc'sc njition ot the 
hehaMoiir of Kfehes o\< 1 a slio.il ol Luge Clnoinids 
and (anon ’1 nsli.un's .Ktoiint of llieit doi''.il lins 
as seen .it the siirf.u c*. suretv (lie woinkr is tliat 
oxpeiieil'ed li'^lKtlum like St iMer should ha\e 
needo<l outside as-,i-,lanee, let alone ^uiierlinin.m .iid, 
as IS iinplic-d III the naiiatue of St John's C.ospe' 

r \< \< s 

I unhndge Wells, (t^tohir 


In the passage I,inlet's work c»n (he k.ike of 

Tdieiias, cpiotid nt I’lof t.iidgcn's uUeiesting letter 
in Nxirni ot ()(tol)<n eS, p 5;.?, the sLunitilic title* 
of the* (R'slc'd giche Is giM'U as I’ndict I’’'- < 

'kills nusiendeiing ol the tine n.iuie of the gi*nus 
J'odiiipes in,i\ he tiaicd, I tlinik, to N ariell, loi it 
a]5pe<usm Ills ■'1 listen \’of Ihitisii Ihids,” pnhhslied 
in 1I => ^^uTell was not a < kissi.,al s( holai . hut it is 
stiaiige Ili.U the* jail* land I iltoid should ha\e slipped 
into the s.inie eiior Ml his spk'iidid “ ( olonic'd I'lgnies 
ol Hnlish Minis ” The d I Herein v in lot in is iinpoi tanl, 
because I’culn c |)s, it it lue.iiis au \ 1 hmg, means “ i niup- 
headed ” . whi're.is in (onnng the wend I’odieijies, 
meaning “ ininp-looled,” Inunanis indn.alcd tin* 
posteiior position o( llie feci so cii.iiai leristu ol 
the genius I li uni u i M \\\vi r 1. 

.\fonre-itii, ^\'ilau|■)lnil, 

W igtou nsliiie 


PuoF P \\ til ii(.i u's le-tter on this siihje'ct in 
htMURi: ol (ti'iober _>S, p 373, is inleiesting lioin 
tlu‘ llatilial lllstot\' point of \iew. hut it misses the' 
most sngge’stive' jiennt in l|ie naiialne.' '1 hat point 
IS tlie nuniher—one* linndied and lill\' and Ihrc'e 
Wh.il is the me.inmg ol tins \eiv delinite' figiiic'•' 
It will s<.are ep- he coute-nde d that the nninlieT is 
iiieieK tile' sinipie si,(.lenient of a hisloru t.iel- tlial 
the lishes caught did aeduallv nnniher one inindic'd 
and liltv and lluee, neither more' nor less' 'i he 
nai\ c' liter,disin eg sue h .111 expl.iiiiition is t(jlali\' Idiinl 
to the 1i ue signitie.,ni( e of the st<n \ 

()h\ionslv, the' stoi\ Is .1 j»arahle The' kike* ol 
(reiiiU'saiel IS the wenld 'the lislies .are' the' souls 
of men 'khe net that is not brokc'ii is the- t'linie li 
And the nninlcei '' 'I hat is a problem, hut an ex[dana- 
tion I he.ird given 111 .i seiinon h\ m\ Jatlici, the 
late Kev K M Drnnnnond, ot I'alininiigli, se-c ms 
to meet tiu' case Where' lie lonnd the soIutKHi 
1 do not know. It was not oiiginal 

Tlie Jews, as is we'll known, allae hod a mvsle'iions 
sigiulie aiH'e l<» nninhe'is, and il tlicv nn.'l a eh liiiite' 
nunihi'r like this, tlie'v would not pass it by nnht'C'ding, 
byt would tr\- to disc ovei its lui.aiiiiig Well now, 
tins Tiiimbci is what is called the pcrfeetion oi the* 
mimber 17, th.it is to sav, it is tin number .11 ii\ed 
at by adding all the consee nti\e- numbers liom 
I to 17 inelnsive And tlu' nnmbc'r 17 itself js Uk' 
sum of the two sacred mirnlxTs 7 ami 10 Ihese 
agai^i (hCie f am a little vague as lo why) slanel 
respectivi'h’ for tlie Jews ami tlu' (jentiles Ilcm.e 
the stoiy nii-aiis that the iic't f>f tlu; ('Iiiik)i is able, 
w'llhouL bre'aking, lo gathc'r togethei not only, as 
some contended. Jews ami thesse who lucanie J<‘ws, 
but all sorts and conditions of men of every race 
and tribe W Jk DkummoM). 

lialdovan Institution, by Dundee 
Kov'ember r. 
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Prof. Gudgf.r’s communtcalioii under tins heading 
in Naturf fe^r October 28, p. 572. has brought back 
to me a vivid recollection of a fishing iiu uleiU in the 
north-west of Iieland About a elo/en yeais ago I 
spc'iit a wee k-end at Balhna, CouiUv Mayo, anel as 
llie exjiress to Dublin did not leave until after mid¬ 
day, 1 devoted Monday foiemjem to a nimble along 
the banks of the Moy river Obseiving several 
men, with a boat and dr.iw-iu'l, imdving a sue cession 
of fniitless atteni[)ts lej land hsh, I crossed the river 
and made my w.iy to them It was tiiu'—they had 
toiled and had caught nolhing 'khey wete putting 
out to make anotlur atte'm])t. and 1 olleied tlu'in 
live' sliillnigs for the' lU'xt haul 'I'liev declined 
llie net was h.uileel m, and thcic was ne»l a seiap csf 
an\ thing m it 'lliey put oil aginn. and 1 iepeat('<l 
my oiler, winch w.is loiected, .iml ttu' net canu' 111 
empty, as lictoic W'lth all tlu'ir iiilile emieavonrs 
the men were not in tlu* Ic-.ist put cml CahnK the 
boat ,mcl net were again got ic.ulv, and I was told 
it would be no use oltc'iing to hiiv the' haul Wlicii 
llic' net w.is 1.nick'd it was fejiind to h,ue hioiight m 
one little lisli--a spiat in si/c* ' Atepaionllv this vv.is 
looke d n))"ii as .1 goorl sign-- a (.ommand to tr\ again, 
lor, still undaunted, 1 lic' inc-n }Xisevered—lliev lowed 
olt (lie'e'i hilly, h'l Old llie iic't, then leliiim'd to 
slioic' and h.Hill'd at the lu't, bid c'videiulv it was 
baidei work tlnin on any prev loiis occasion W'lu'ii 
(he opc'i.ilion was (.onijik'lcd, linmhcds the nic'ii said 
eleven luimlicd s.dinoii had been landed ' \ sciioei) 

lioin the' sea had come up on the using 1 nh' 

HV llVKKlls 

Oelolx'i 2S 


On the Reality ot Nerve Energy. 

1 ii,\\ I only lo d.iv seen Dr Xdnan's letter ot 
Sc-plcinhei 30 111 wliuh he slates with gic'.it clc'.irm^s 
the jirc'sc'iH d,i\ jilusn.il i\))lan.ition ol lIu' initnre 
and li.tiismissioii o| the nerve* impnbc' 

It sec'ins Lo me that it is tlu' rc'l.ilion ot tins nerve 
nnpnlse to lu-i \ e em rgv that sl.imls in nec d ol eliicid.i- 
lioii M\ piescnl coiicein is not so much to lecoiii- 
meml tlie more c-xtc'iisivc* use* ol the tcim nerve 
c'lU'igv as to m.ikc' snu* that wlu’ti jihv'stologic ,d ot 
imdic.il wiilcis ii'-e it, v\c sh<dl have' sotne- more 
ac.cinalc no!ion ol w hat they nic'.m hv it h'.v ideiitlv. 
fioni what 1 )i Adiian savs, someliim's llic'v mean 
mc'iital c'lieigv Siirelv iiic'iil.d c-neigv is not uli.il is 
mc'.tiil in the following ]).ii.igi.ipli, " In del,(cation, 
when all the lU'ivc* eiieigv ol tin' coid is dirc'ctc'd 
nilo one c.h,imic! ”(\eidon, " Xiigiiia Pcctoiis, ‘ 
thieldoii, 1020, p 337) 'llie late* Sir \Villi,iin Oslci 
wiole “ \n 01 g.iiiis.ilion w hic li isck'fc'c t IVI inwli.il.loi 
want -if a bcllc-r tc'im, wi* nuist tall nerve lorce 
(■' I’liiHiples ol Mc'dicnie,” iS'iy p i<M2) 

l'it)f I l.dhhiirloii, III leviewing von 'Moii.ikou's 
" Die 1 .ol<,disatioii im Giosslnrn ’’ (Phyuo/ \l<s( , ,\o\ 
and I )i'c loiS). ihii-, c'xpresseci Ininsc'll, “ llu* inlro- 
dm lion ol .1 c h.inge m tile' cjii.intitv eg nc'i v oiis c iici g\ 
(! Iiiglilnig's Jai'kson) [>asMiig ovc-r .1 givc'ii svslein ol 
(^'ondiiction paths ” In Ins “’Ic-xlhook ol 

I’hvsiologv ” (London, Chnuhill, i'>i2. p i.’iM, 
I'rol St.iihng wrote* " Dining the second st.ige (<>1 
asjiliyxia) iheic is a clisc liaige of neivc eiiei gv w lii< h 
sprc'.ids thicuighoiil the whole ceiitial nervous 
systc'in, lieginiung m the Ihilhai Ci'iUres " In 
none'of thc'se cjuotatmns is it .1 s^nonvm for nu'iil.d 
energy, unless, pe'rhajis, wc* c'xcc'pl Oslei’s use ot it 
('ko u'Cogmse “ iiu'iit.il c'ueigy ” as a ri'.il eMslence 
in tlie semsc of being a veya ((iiisn of neural piocessc's 
is. 1 bc'lieve, necessary, but il involves grave dilli- 
cultics both in psychology and metaphysRs) 

'khe authors just epioted arc surely not indulging 
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m metaphors, they cxulently ha\e soiiK'tlmi" <)uite 
definite before them which tlic\’ belitwe is conveyed 
to their readeis. Is it wliat othoi wiitois, c i,' Sir 
Fiedenck Mott, would call iiinoiwatKm ^ App.uentlv 
so, for he wiilos in “ I'ho lhain ami tlu- \'oice in Spe<‘( li 
and Soul; ” [Harper's, i<)i<ftof “ innerv atum »i!n'('nl>i 
N<jw iiiiicnts must he re.il, niusl b«‘ .1 llowinc o( 
sornelliuif' 

Clinuiaiis—neuiolo^iisl', - belie\e in nei\e I'lieittv, 
but ap[)arrntlv lluw do not dciue then bi Iiel (lom 
their ph\su)loj;i(-.ii Icai.lRr--. lor, aMoidiii^ to 
M< l')oiii’<dl, “the piote%siuna! j)h\sioloLjist'- retei to 
it (net\e encr!i\) < onteiiiptnon-.K a^ a sui\i\al tioin 
the l):ul< \;^es'■ Williont doubt, soinelliin;^ h('ii“ 
is in iH'ed ol beim; «leated up 

TIu' uUellme'it l.i\inan thinks there ?■. su< li a tiling 
as “ne'-W (.ner,Lr\.'’ ph\-suians use tlie Itini <011- 
stantlv, sonu' jiroh'ssKuial ])li\ skjIo^isIs ns( it wlieii 
the\’ lind it (on\i‘nu‘nt, and \el |)r \duan assiiia ' 
us that “as a ph\ s|olo”ii.al i oin ejit. ‘ nei \<,' <-1111 
has little to ie«oninii.nd it " ll that so, it is un- 

Joitunatc the tiiin is so ])opii!ai I'l \diiaii, 

liow e\ er, ( oiu eiles 1 liat “ 11 tile t.-i ill ' nei \ e i lu 11;\ 
is to be let.tilled, it inicht be nsi'd to me.iii llie tol.tl 
])oleiilial eiieiitv in the neurone .i\ai!al)!e lot in.e in 
the transiins-,ion ol inipiihes ’’ 

'r]ii>. detnnlioii is so binad th.ti it would 1 o\ ei fas 
it should) sm h lases of mnei\ation as c<-iebtll.ii 
contiol ol othci n<’i\e reiitrcs, .is well ,is uiicoiisi ions 
(erebial inhibition ol (eil.nn lowei ec'nties, luilhei 
of wliK h loiild b(“ (.died mental (.iier;;) 

dins is ,dl 111.it is wanl(‘d .is .1 be^mnine ol (he 
cleaiiit'.f of the an In this sense, nei\e em ri^\' is 
leal I h.ad oiii\ siieeesled it nm;ht be imMsiiud 
in order, il imssible. to satisl\ the d<'in.iiid th.il as 
.V loini ol enei^\ it should be uie,isuie<| 

it now u m.tills lor some ph\sudoeist to discuss 
tlu' realit\' ol neneenei^v b\'(h Inline Iheioiutpl, 
relatnie it to nei\e impulst .ind to inneivation- 
pioi esses, ,ind placinjj; the (eiin in his imie\ I la 11 
the ncinoldeist and ps\-< ho]).itholoe|sl would kmir 
wlnthei In' w.is nsiiie tin,' teiin nei\eeneic\ m tin 
saiiK' sense .is th.it ill whu.h other men of siii'ine 
use it In time, somethin^ uune delinitc. than at 
pieseiit would tiltc'i' tliroiieli to the lait\' 

1) l'K\sii< llAKRlS ; 
Ualhonsie l'ni\eisit\, llahf.iv, X S , 

< )et ob( I I 1 

ilnldts of l-chiiwi fsti/Zc/iti/s. 

In (he ()(J(»ber issue ol the |ouin.d of the Mamie 
Iholo^i'.il \sso< i.ilion. Miss diew.iv.is r(‘(oid' (he 
oocuiKine ol Li/ninu irh i/iii-. Ix'lweeii tide-m.iiks 
on the t Ol nisli < oast .ind ni.iki's .1 leipiesl toj uihn illa¬ 
tion “ ol the oi.cu11 eiii e or abseiu • ol this si'a-uu Ian 
between tl'Ie-iiMidcs .it otiiei paits ol the |■’'lltIsll 
< oast 

111 l!n'> distiiit /■- occtiis al.nindantl\ 

between lide niai ks in spun-- and eaiK siiinmer. on 
ro(.l\\ (o.ists, .1 few in.i\ be loumi at .dinosl an\' 
Otlu I se.ison \bout hebiuaiv 01 e.oK Manh .i 
shoiew.iid mieiai ion sceiiis to si t in, so t h.ii in snit.dih* 
weathoi < onditioii-. some hiindi ds ma\ bi'iolkilid 
at sjirines between \piil and June I In n their 
abuud.ime deeri.isi's iiiilil about \o\ember, lioin 
w'lieu until lanu.iiw i( is ,if ;i imnnnuni I his nishoie 
verii.il iiuiMiuinn is eoim ideut with the sp.iwiiine 
season , iipo indnidii.ds beiii'^ ioniid lioin I'ebiiiarv 
to Aumisl with a luaMinuiii occuninj,; in e.irly Ma\ 

A .simikir slioieward sp.iwiun^^ migration octurs m 
other, clneJly ffore.il. species—.Sb/us/, r pappo^us, 
S. entiera, Henruta san^mnolruta, An huln, i\ tuhrrcii- 
lata, Joraana JoliuAom, .\c>4uha paptlh>sa, Lcuiuler 
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sqtiil/a, Spironliicans ptisiahi, .uid (htiilitless \aiious 
otlu'r spec les 

d lie pre.seiicii ol between lide-maiks 

is stron}>i\’ intlueiiced b\ Siiiioiis eoiulilioiis-- c c' 

(I) in \pnl ic)j I I) spell of sliai p hosts i auscd niimctous 
iirihins which li.ul in\.ided ilu' nheriidnl /one to 
ic'lire to deej'ei w.iter wlieie (hi'\ were \ isiblo ill 
.ibiind.inee m i-j bus (jl duiiiif; tiu' hot sjiell ol 
M.U .llld [niie lo.M llle\ weie liuiisu.dlv sc.lice 
between tide-111.11 l\s (p m \pill yijj a spell ol 
lle.i\\ weathei eithei wa'dic'd .iw.n 01 c.uiseci a 
teinpoi.iiv scMw.iid niovcmienl ol nichiiis lioni tlii' 
mtcrtid.il .iie.i, ^tnd Imllici, .dtlioiiifli tlic'v li.id also 
been .ilinnd.int ifi i-j Inis, mme- weie to be sc'C'ii 
th'-U’, .ill ti.i\init ,ip|Mienil\ leliied into the slic'ller 
ol c.le\ues .ind boiildeis dheie Is sonic- e\i(|eiice 
that in.dis .ippio.uh the shoo ,die.id of the lein.des 
W hile nishoic-, nu Inns lee d \ < 1 \ lai ”e!\ on bai n.ic les. 

On an a\ei.t,it> Ilu hie ol / csAih iitii'-, .is .in 
lire Inn, be ifnis .dioiit midsinnnui the liist months 
.lie- spi-nt III th<‘ l,.tmni,in.in /om- biow-^iii” lieeh’ on 
siu h Iniu (ood ,is M( mbiauipoi.i , |.\ (he eiul of llu' 
c .lieudill \ e.ll -.oine . 11 1' Wc'll o\ ( I < Ills III dMlIIC'Ic'l 
.111(1 at (heclosc'ol Hun I \'',n pc nod .iboiil 4 eins , 
Hie mole .idvaiuid liaviu-t sp.iwiud .ibont Vl.iy at 
.III iippi oMlii.i lc‘ .i”e ol io-l.’ iiionihs Ilu- II -\e.ir 
”1 oiij) .ippe.ir to raiicfe I'et wi .'ll ) / • in-. , 1 he 111 eai 
itiouji } o < m-. , .uni (lie I \ \ < ,n Rioiip o -1 I e ms 

I ai;;eh' owiin; to Ilu piol.imad -.pawinint period 
tlieie Is no ,)n( limit \ b. Iwcui Hu* \e.ii ”ioiips, 
which niei^c- into oiu aiioHu i d he .nbdts leed 
on 1 ’ol\ /o.i, I„imni.n i.i ]i.n I u 11 l.ii K il c m 1 ns(c.d w jl h 
\|emin ,1 inpoi. 1 . - b.d.nnds, c t< In (Ictobcr urchins 
.lie loiiiid w it II I.n ,L;e ^on.n U I u h 111 hit s , an oc c .isuni.d 
one in.i\’ ha\<- a lew immalnn o\ a d he \'eai!\’ 
c \ ( le Wtiilld sei'lil IoJh 

[lily .N'wcmhei -i.rowth .nid tatliiiiii^^ of non.ids— 
1 anun.ni.ui /cuii oKslion 

I )eeeiiiii(‘r-\|,n< li — M.i( cn.11 mil ot ;.;c>ii.t(is— b.niuil.ul.lil 
/one odvlion. 

A pul- I line —Sp,uvnmf;-^-l.iicel\' nislune 

bn H \K'i) In MHIRSI. 

M.ii mc' 1 holoLfu ,d SI.H ion, 

Mdipoil 


Pcrscld Meteors in .Inly 1592 . 

Mw 1 1)1111]; it luielh to Hu‘ notice of rc'adeis of 
Xml'iu, Hull llu le is app<iic-ntl\ a ic-lereme m the 
hisloivof Xkb.ir. the I'.nipc mt ol India, to .1 biijh.int 
displai of reiscnd meteors in the I’.iiij.ib aboiM the 
eiul ol J id\ i d lie p.issaye oc (. Ill s in t hr- .'Hecjinit 

ol the ^ 7 lli \’c'<ii of the leupi, <ind )iisl before the 
dc s< I ipt loll ot Xkb.tr’s exj'editloll to ('asiimeii;. 

\k]>ar .iiid his son I >.nni 1 li.id K'ft 1-alioie and 
i.cissc'cl the l\.*i\I, and wi-ie ein.iinpecl at a ];arden 
(.died the K’.onlMii On the ’/Hi da\' of dir OS, 
whu.h nn];hl conespomi lo about (ul\' 2 S. I 5 ()i, 
time' liniidied little si.ns 01 pu-ic's of stars {bitdnu ha) 
wc-u seen li<i\eisiipi; the he.iMiis Irom west (o east 
I lie J’t'isian text c|o«-s not ^.u whethei this was m 
the' d,i\' ot in tlu nu;!!!. but picsimiablv it was the 
m;.;ht or at least the e\enni,i;, hu the ineteois would 
not be \ isitile ciniint; the d.i\ 

.\kli<u and Ins son wc-ie so .daimcd this appear- 
.iiu e* w Inch tc»ok jil.u.c- Hn ee da\ s after Ihcir cl•’{>arturc 
lioiu l.atiore, .md while Huy wc-ic- still encamped 
at Kainbari, tiuil Hie\ at oiu i“ i oiisiillc'd tlie astiologers 
who well' with them in llu.- c.im[) and by their advice 
bioko up their (.amp aiul leliiriicd to Lahore Nor 
did thov lesimic* tlu-ir ni.iri li till about a fortnight 
latci and alter tin-) li.ui asi'c'i tamed a moie auspicious 
day foi a start 
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Perhaps ihc phctionieiioii was not seen in England 
or even in iCurope. The niglit may have been foggy, 
or the tiaiiJiit of the meteors may liavc taken place 
in the (l<iytimc there 

It (lo(“s not seem impossible that Shakespeare may 
have lieard of the display from sailors and other 
travellers m the east vvlu n he wrote about the close 
of the sixteenth centmy of certain stars shooting 
madly from their splieies If l^i’vi'iai-nii'. 

St Campdeii'.llouse Koad, W 8, 

October ,>0 


Skin Effect In Solenoids. 

SkiK' ollect in long, single la>er solenoids wound 
with solid loiind wire and used at veiy high fre<iuencies 
has been treated bv Soinmcrfelii,’ Ten/,* and Abra¬ 
ham, L Hlodi, ami Iv Uloch'* (The Jre([uency is 
supposed so liigh that the Payleigh approvimation 
applies ) 

'J'he last of ihcsi* disagiees with the first, giving 
the ratio ol the leMstaiu-O of a doselv wound solenoKl 
to the resistance of the wire of the solenoid when 
stretched out slr.nght and used at the same fro- 
quency as eipial to 373, while Abiaham, Tv Blodt, 
and Iv Hlodi obtained 3 .jb The writer (alcnla1('d 
the same ratio b\ a dilieteiil method ami obtained 
234 I 002 (M)ing ihioiigh the taUul.ition of Som- 
merfcld and collecting for an <rroi in Llie giaplucal 
evaluaiifm ol the aiea niuli'r Sommeilelds curve, 
the same result {5 |i} is obl.mied liv Sonnuerfehrs 
method hor loosi'Is wound soh-noids llu' c.ihul.i- 
tioMs of Abraham, I- Hlodi, and Jv Bloch, Ia n/., <iml 
th<‘ writi'r are ni fair agieenienl 

On leading this leltei I’tol Soinmeridd has in- 
loimed the writer th tl lie .igree^^witli tlii^ conchiMOn 

G Hui-ir 

National Reseat di Tellowdup, 

Cl II tt Ivahoiatoi v. 

Harvard University, U S A 


Colour Vision and Syntony. 

Aftkr nsiding the letter of Dr Ivdndge Gieen 
(NArt'Riq Getoher 14, p 513) it oecniied to me that 
the following method, involving no head movement, 
of obseiving ihe movement ot positive retinal " after 
images ” miglit he of mtciesl Tf, m a dark room, 
tlu‘ c)<‘s being m .1 state ol “ d.ok ada])talic)n ” and 
one covered, a dtv petrol lighter ol the spring release 
type be flaslicsl, a fan-diaped pattern of brilh.iiit 
Streamers will lie seen I his pattern is followed by 
a similar ''altiT image” The "after image” nn- 
niediab'lv begins to contract dins contraction con- 
tmiies 111! tlie alter image ap])cais as a rather thick 
irregular Jme ol smaller area and gicatcr biilhancy 
than the ongmal pattern riie lapidity of tiu* ( hange, 
and the final foim vanes ha diltcrcnl parts of the 
retina Two jMimts are of inten'st, the contraction 
of the image, and the inciease ol Inilliancy. 

11 S Kvlanij 

London, S JT, 

Oct. lO. 

Mosaic Disease in Plants. 

Thkrl has been (onsidcrable speculation recanlly 
upon the cause of the so-lmUchI ‘ virus lUscascs,” 
winch (x.cur 111 botli amni.ds ami ]>latits, sm h as 
tyiihus and Kocky :Mountain fever m man, and 

* A SommcifeM, “ t’bi r dm WVrhs. Ktroinwi<lcist.iad vuii Spiilcn," Ann 
d I'hys, 3J<>, p. 1907. 

* \V 1.(11/, “ I'lber die Kapa/it.lt dfr Spiiloi und diTen Widcr'.taml iind 
Scll>:tiii<l\ikliiiii Iwi VVcch'ieNtroiii,” Ann d Plivs. , 312, p. O-J. I'U- 

* Jl Al.raluni, L Hlodi cl tv Hlo h, “ Kadio-K-ligr.ipme militjiic,” 1919, 
E C M R Kc-port No 4629. 
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“mosaic” disease in plants. These diseases arc 
supposed to be due to the presence of some ultra* 
microscopic filter-passing organism Many small 
bodies, some of a granular nature, have been described 
in connexion with these disorders, such as Hickettsia, 
Negri bodies, etc As legards the mosaic disease of 
plants. L O. Kunkel, a worker in Hawaii, last year 
demonstrated the prcsonce of a peculiar body of 
aimeboid appearance in the disc.ised cells of maize 
affected with mosaic 

The purpose of this communication is to place on 
record the tUscov(‘ry of ap|)arenUy smiilar bodies in 
the tissue *of potato plants affected with mosaic, a 
disease .wlmh, .so lar as the potato is concerned, has 
become of considerable economic importance. No 
attiMiijit is made at present to define the natuie of 
this body, but it is hoped that furtlier work may 
thiow more light on the subjeet. All that can be 
said is tliat there is invaiiably present in the cells of 
mosaic potato Ussiu'. m close association with the 
mu lens, an abnormal body which is definitely con¬ 
nected.wulh the disease Prepaiations showing these 
bodies were demonsliated .U a recent meeting of the 
.\ssociatioii of Ivconomu biologists in London 

Ki-NNi.iii M Smith 

Tlie N’lctoria Unueisitv of Manchester 


Einstein’s Paradox. 

In his review of Heigson’s new’ book (Nature, 
October r^) Prof. Wildon ( arr lefeis to “ IvmsteiiT.s 
]).uMdox,” which he quotes m invirted Commas as 
follows - -“Suppose a Iraveller to be enclosed m a 
cannon-ball .ind projeited from the earth with a 
velocify .imoiintiug to a twent)’ llioiisandth of the 
velociTv ol light , siippost' liim to nu-et a stai and 
be returned to cailh , lu* will hud when lie leav-cs 
the cannon-ball that if he h.is been absent two years, 
the world in his absent e has aged two hinuln'd years.’' 
It so happiMis that .1 ])arado.x of this identu.il kind 
was proposed to ivinstcin himself by M. iGmlevc* at 
the Pans cotifiTences in /\pnl of_ Hus year Unless 
1 have greatlv misuiideistood ICiiistem's reply, as 
lecorded by Xl Xordmaiin m the /I’n-nr //cs Pniv 
of '.May 1. this partu iilai paradox, arising 
from the imagmirv dcparluio and retiiin ol an 
observe! li •. .‘Mri'- with gieat sjurd fiom a given 
point ami liu.k ag.iin, was sliown to be one not 
legitimately ileiivalile from the icstricti'd theory— 
the theoretical coiisLiuctioii is not one to winch the 
transloimatiou formuhe can pnqierly be applied 
(pp ^0-152) 

'J'he hnmhle student of relativity is ttuTeforc m 
the poMtion of a .sdioolboy wiio finds that what he 
,learns fiom one master to-ilay is < onticuhetcd by 
another to-mf)iTow Bergson and Nordmami both 
speak with Ivmstmn's voice , but wheicas the foimcr 
apparently puts Uio j)ara<lox Ixdore us categoricalh' 
as an iiu‘s< apabie Jvmstemian f.u t, Hie other n-presents 
It as a iion-Lmstemian fiction Whicfi ol these two 
views are we to aciepl 'I hev cannot both be true. 
Kinstcm, as (pioted by M Nordmann, advanced good 
reasons for jnittmg the ]>.iradox out of court , but as 
Heigson was present at some at least of the conferences 
il apjKMTs that these reason.s did not seem to him to 
lie convim mg 

There is a certain mdefimteness of phrase about the 
l>aradox as quoted above winch gives rise to doubt 
The only observer mentioned is the Iraveller m the 
cannon-ball . and it is <ptile overlooked that lie 
would natur.illy expect the diheieiicc between his 
time and earth time to be in exactly the opposite 
direction—lie would expect earth time to have 
advanced by only one-hundredth of his own time. 


November i8 , 1922] 


NATURE 


669 


If the traveller happened to be a relativist, his faith 
in the transformation formula would receive a rude 
shock when, instead of the seven and a half days 
he had calculated, he found on returning that the 
earth had aged no less than two hundred years. 

There is also an obvious flip as regards the sjiecd 
necessary to produce so large a clifTeronce in conipuled 
time (assuming the paradox to st.ind good) An 
observer travelling out and back with a velocity of 
one twenty-thousandth tlie vehx'ity of light, or 
9-3 miles per second, would only expect a dillerence 
of o)ie-twelfth of a second in cither dinxtion betwi'cn 
his own time and earth time after two years ‘ Tins 
IS perhaps fortunate for us, as the earth’tr.u els with 
twice this velocity, or 18-5 miles ])er second in its 
orbital conr.se The cannon-ball would indeed have 
to be projectetl with a velocity of ivithni one Iwenty- 
thousandthoftlievelocityoflight,! c ,v--c{i - 1/20,000) 
or with the incredible speed of about 185,990 miles 
per second, to produce the result slated * 

This, however, which is plainly only a lapsus 
calami, is of small iniportaine The dillicnlty is 
created, not by the magnitude of the paiadox, but 
by its ('xistenco, and tlio contradiction it opposes lo 
common sense If true, it throws the wiiole relativity 
doctrine into the lap of metaphysics, from wlncli, 
if we aic lo lielieve M Nordmaim, F.inslein w.is 
determined to lescue it “ T.a Iheone d'iMiistein est 
nec (le probl^tnes poses par VcvpHieucc Kile est nee 
des fails, et son aulciii insistc avec beaucoup de 
vigueui sur te point. Kile est tout lo coiUiaiie 

d’lin svst^me melnph>si(me ” (p 134, lor cit) 
Obviously this paiado.x, m any of its loims, can never 
be subjected to the test of e\|)eriment, and <is il 
IS a fundament.d [>niK'iple widi J-hnsbun that nothing 
must enter into ins fli<‘ory (and therelore that nothing 
must interfcTi' with ins theory) that cannot be so 
tested, js not tlie didicuHy tiierc'by automatically 
rul(‘(l out of (oiisidcration •' These are d('ej) wateis, 
into w’IikIi a sciolist like myself iias to venture 
carefully, even wlion it is done of necessity, bv way 
of question, in search of inlorriiation from competent 
authonty H C Bkownu 

Oublm, October 29 


TiiJ'.iii. is, a.s Mi Browne points out, a lapsus 
calami m my (piobitiou J'he siipposc<I vclouty of 
Mu; cannon-ball is, not a twenty-thousandth of. but 
Ii'ss by about a tweiUy-tlioiisandth than, the \el<)cily 
of light it is an ollen-(juotc‘d ])ara<lox, which 1 
heard foi iJie lirsl tune fiom M lauigevin in Ins 
address to tlie Pliilosoplncal (?ongiess of Bologn.i in 
1911, and tlie discussion of it oicnpies a laige pail 
of M Bergson’s l)ook With reg.ird lo the' jiaradox 
itself, it is, as Mr Browne very w<‘ll jujints out, not 
a paradox lor the relativist but an illustiation of 
the consci[lienee of rejecting the jnincijile of rd.itivity. 
In exactly tlic same way Zeno .■^ paradoxes weie not 
j)aia<.lo.\es for Zeno but argiinieiits for his doctrine 
that nothing moves The principle of rel.iiivity is 
that it IS possible to pass to a completely dilleient 
frame of reference without breach of c«)ntmiiity, 
provided that the space-1 mie loelticients vary to 
maintain the ratio constant. The ji.iradox sliuws 
the form whu.h tlie breach of continuity will .issiime 
if with common-sense we suppose the change ol tiu' 

* Takm;,’ r=i, .nid £>--i/w,cnx>, 

. 6V,072,<XI0 

when I =3 yc.irs, 9^2 ooo Of<y i-* than 1/12 

second. 

» c-i,i,=.i-i/20,ooo. negligible, or 

Therefora t.xiooj'. 
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system of reference not to be compensated by a 
variation in the space-time co-ordinates. There are, 
in fact, two alternatives. 1 may conceive my traveller 
retaining tlie dimensions of his old system in his 
new system, then he will become a kind of ephemeral 
insect or microbe in his lunv environment, for his 
proportions will be incomiiiensuiate with his oltl 
proportions, or, I m.iy tonceive liim automatically 
shrinking or exp.inding in liis dimeiisious proportion¬ 
ately to the change m his ciu iiouiueut, Mien, however 
much tlie system cli.inges, lu“ (an never become 
aware ol it. 'Ihis is wJint I iclerrcd to in inv article 
as the relatuitv «f magnitudes The juradox dis¬ 
appears in the pnn(.i|)le ot lelatn ity, it a uses because 
coiiimon-seiise is accustomed lo tlie vnav that space 
and time aie constant and iiiv.inable 

11 WiLuoN Carr 

November i. 


Waterspouts. 

CURKOIJOKA'IING llic letter of Dr C D Hale 
Carpenter in Nailiriv of SepUmibcr 23, p 414. refer¬ 
ence may be made to a nob* in Monthly \Vealhcr 
Rcviciv, 43, p 550-551, 1015, wlieic! .1 funnel 01 
[lendant sixui ncai Cape San l.iuas, Low'or California, 
IS d(“si.nbed and sketched , tlu' sheath 01 sleeve 
seen by Di llaK' Carpenter w.is verv striking The 
jiheiKunenon w'as under observ.itnm a considerable 
Imu' 

Also, Ibe following fioin my note-book on an 
observ.ilion in.ide in Manila, B 1 • 

■■ V 2/ d (> It y,' III r M - BiuUn a tlinnder- 
storm dev(‘lo{)mg in N . fioin window 1 saw a 
small loinado funnel stridihing downward m NW. 
oblupu'ly toward W ()i*S \V It did not reach half¬ 
way to eaitli , the sun was so low ttiat a llood of 
yellow light jioiiied lion/onbillv under the cloud, 
and the tunnel was brilli.iiiMy liglileil the ligiire 
and description given m my iiol('. M<mtlilv Wtalker 
J-lcvirw, Novi'inber 1015, •qiply <“\< (dlentlv, except 
tliat the biigliter illumination biuiight out tin' liollow 
coie better Ibe distaim' w.is gieater, so tliat I 
could Hot veiy well make out tlie lattiie pattern.” 

I his one sliowed the sleeve or slieatli very well. 
Anotlu‘r, mentioned in tlie same note in the Monthly 
Weathey Rcvwh.’, .1 g.iu/y Init laige waterspout, 
extending clcai to the w.iler, and lansing there a 
grcMt powd(T-])uft of sprav, <li<l not sliow t)ic sleeve 
at all (This was iie.ir San Salvadoi, m tlie Bahamas ; 
the position given by latitude and longitude is quite 
wrong, inseited by some other liaiid ) 

Wir.T.AKO J. Fishj-.r. 

('ambridge. Mass , Oc.tobcr lO 


Tables of the Incomplete Gamma-Function. 

T sMoi’i T» be greatly nliliged d vou could allow me 
.1 little ot your valuable space lo stale that Dr J F. 
ioclier has kindly pointed out an error m my Intrft- 
duclion lo the above lables In <l t.ilile on page xx 
the wrong argument has been inserted to the correct 
value of tli(‘ fniK tion 

An eirata slij) has ncivv been is'^irmI. and will be 
inseited m all future volumes sold Tins slip will be 
siipphed*by the Sales Ollne, II M Stationery Oiftce, 
Princes Slri^el, Westminster, (o all past purchasers of 
the work, and is arianged so that owneis of the Tables 
can paste tbom over the otfonding matter. 

I can only apologise sincerely to [mrehasers of the 
book for this niadvx'rteney. Kart. Pearson 

Department of Applied Statistics, 

University of London, University College.W.C.i. 

X 2 
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The Nitrogen Industry. 

By Prof. C II. Descii 


i 'lll-i rlis<iibsi()n ihe nitrogen indiistrv. orfi.inised 
liy Sf(.tiun (CluMiiistrN) of the l>nH‘'h A‘'SO( la- 
tion at the Hull meeting. pro\f<l lo hr a ^reat success 
in spite of certain ohuoiis (hlhcultics in the ua\ ol 
siiih a (Jiscussum at the present time There are inan\ 
processes in the field lor the fiXtition ol nitro|.;en. .ind 
(ommeriial rivalries make it iinpossihle to Msure com- 
pletel) frank and unliiassed .ic c (>i,i,nts of the merits ol 
the \arious s\stems. Miuh information of fueat 
scientific \ alue has, for commercial re.isons, to remain 
unpuhlished fhe Sec tion was therelorc- fortunate in 
ohlaminti a };eneral sur\c-\ of tlie sul))ect from Dr [ 
.\. Darker, whose exjieneme in this field clurini; .end 
situe the war was exceptionalK i;ieat, his ])iaciical 
acc|uaintanc-e with most ol the eompetin;; ptoeesses 
c'nahlinfj him to t.ike an imp.irtial mc-w ol many con- 
trovetsial matters. 11 is pa[Hi makes it easier for 
chemical readers to judi;e o! the v.diic' of statements 
appearin}; in the technical peiioclicals and m the 
popuhir Press Accoidin;; to Dr. Darker, thc.ie is 
little to he added in the wav c)| statistical material to 
the Repeat ot the Xitrotien Piochicts Committee puh- 
hslied some eighteen months .i^c). while the fluctu.i- 
tioiis in the (lerman exeh.ume make it cjiiite unprofitahle 
to ciiscaiss (Rrinan conditions o| procluctic.m oi the 
possihiht\ of dumpinu. iccpics which would citherwisc 
ha\e heen altiactne to the .iiillim ol -.u'li a papcT 
'fhe nitrogen c[u'^siion has ,attracted su miuli |)uhh( 
.ittention that it !> is ewen loimd its wa\' into school 
examination pajK-rs. altlioiiLih proloiind lyiicnanc'e on 
the siihjc'cl prcw.ulcd ii\e ot six sears .mo. not onlv 
.imoiiL: the general puhlii , hut :iiso in the- circle ol 
lii^Ii ollicials clirec (1\ 'hncLinetl wnlt (|uestions oi 
national impoitam i 

'fhe oldest process [or the s\ntlu“sis ol nUro_^(‘n com 
pounds Irom atiiiosplieiic nitroucm is tli.U which 
emploss the eleetiic an. Tire ;.:rc.at plants in Xorwav, 
ol immense si/e .uid working with the- ^ere.itc'st suc.cess, 
are avowedly derived ticnn the lahor.itor) apparatus 
ol the late Lord Ka\leii;h, and Prof. IhrkcTind stated 
that Ills clec'ision to cst.ihiish the piocc'ss as .m m- 
diistrud one w.is hasc'd cm tlie lamous presidenti.d 
address to the British Assoc i.ition h\ Sir William 
Cimokes. Jancl R.ivleij^h’s experiments mcludc'd the 
measurement of the relation between the eneryv 
consumed and the nitio;ien fixed, and it is a striking 
fac't that evc'ii now less th.in two per c ent of the encr^^v 
of the average- arc lurnare is absorbed as cbemieal 
eneri;\ m the imtial oxidation of the nilioyvn The 
jncjclern j>lants are of enormous si/e, the two plants at 
Rjiikan, lor e\am[)le, employini; a total ect 200000 
kilowatts, ”;enerated at an astoni-shin^ly low cost by 
means of water power. Several modified arc proc.esses 
have heen tiieci experimentall\, im iudinj; the Rilhurn 
Scott thu‘c-elc‘( irodc lurnacc'. Tlie use o|, enriched 
air has heem tried on a laru'e scale b\ a ccimpany 
having works in Switzerland and Germany, a closed 
circuit being used, and the nitrogen peroxide removed 
by cooling instead of ahsoiption. This operation i.s 
nut free Iruin danger, and serious ex()losions liave 
taken place The arc furnac e plants erectc'd in France 
during^the war have heen closed^ the power plants 

NO. 2768, VOL. no] 


being required for their original purpose, the electrifica¬ 
tion ol railways 

Ot the many processes for the production ol .syn¬ 
thetic ammonia, the original Huber proe'ess, the most 
t.imiliar of all. has heen sucressfully worked In the 
B.idisciic Cl) at Oj)paii. and at ihc' even larger works 
lecentl) completed at Merseburg in Saxony The 
jnessure in this proce.ss is 200 atim.ispheres, whicli is 
not now regarded as high, and the gases move slow!}' 
through reaction ves.sels 40 feet long and ^ leel in 
external diameter, the walls being 6 im lies thic k The 
gases are pie-heated and circulatc'd The jiroi.ess 
worked out at University College. London. I'v the 
Nitrogen Products t'oinmil tec use^ lughcT g.is veloc ities, 
and was planned to yield about 5 kgm. of ammonia per 
hour for eac h litre ol space filled with c ntaly''t, instead 
ol 400 gm as in the Haber system The first American 
jdant at Sheffield, Akihama, used activated sodamide 
as the catalyst, hut it is not surprising, in view ot the. 
action ol w.itcT vapour on this suhstanc-c‘, that it [neeved 
a laihirc, the later modified plant of the Solvay 
Pioi'css Cl) , now makini’ liquid ammonia lor the; 
relngeratmg mcKislrv, has avoided the detes-ts 

The Cl.uide process uses very high pressures of c)oo- 
1000 atmospluTCs, and the issuing stream c.ont.ims 
a.s Mine li as 25 j)CT cc'iU ot .immonia ( in ul.ilion is 
rei)l.iied by multiple stage wi,)rkmg. and the le.ulion 
vcssc'L, made' liy a Slu-lliiid steel firm liom .1 speci.il 
lieal-rcsisting imitenal. an- ^ur[)ns|^gly small Hvdio- 
gen IS to he jirodiuecl hv an impioved jaoc.ess tioni 
coke oven gas h’h-c ticdvlic luclrogc'ii is u^ed on 
scvc‘ral ])laiits. notahlv .it Term in llalv. and if ^c•cllK 
likciv that where water [lowei n c heap, hvclrogcn 1 .in 
he ei onomn allv piejiared h\ this means, provided 
that the loim <>1 the.- cell can hc‘ impioved 

Cvanaimde, ic-gatcled hv some as obsolete, temaiii' 
till' c'hc-.ipest lorm ol conihined mtrouen, hut in ^plll 
ol tills, many ol llie war works using this proex'ss h.iv i- 
i*ccn close’ll i he largest plant is that of the .\mern .in 
goveinment at Mussci Shoals, the liiture of wliuh i’' 
still unceitaiii i’lic-German cvanamiclc pl.lnt^ .in 
being men Used in size .V disaclvant.Tge of this coin 
pound for agiiiukur.il puiposcs is that it is li.ihle to 
change into dicyandiamidc*, hut attempts aie hc-nig 
made to i ornerl it into other moic valuable I'c.impouncL 
One American company is ujincrling it into a mixed 
fertiliser, ammonium phosphate, vvhicii is useful hut 
at [irescnt loo costiv In Switzerkind the calciimi 
c vanamiile has been converted to Iree cvanaimde by 
cariioiiic acid, and then into urea Mixed vvitli mono- 
lakiiim phospliale. a iirodint known as phospli.i/.ole 
Is ol)tained, and this suhsuime is used for vines, the 
cost nut I'C'ing high Mixed s.dls containing ainmon^m 
nitrate have suffered in popul.int) through the Oppau 
explosion, hilt the use ot po\vc;rtul blasting i-artndgcs. 
which caused that explosion, is indefensible 

The c yanicle proc ess. the oldest of all nitrogen fix.i- 
tion prcK'esscs, is m use in .\menc.i for making the- 
ac id tor plant luimgation, .ind researches are in 
progress with the object ol cheapening the mami 
factiire. 

In concluding his paper, Ur. Darker directed alien 
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tion to the large increase in the German (apautv to 
produce synthetic nitrogen compounds, and the 
erection of new plants in that coiintr\. At t)ie end of 
this ^•car Germany will be ind(?j)endent oi all importa¬ 
tion of nitrates, while the larg^‘ immition works in thi.s 
country are being dismantled The siibic(t. there¬ 
fore, has politkal inipurtame as well as seientifii and 
commercial interest 

Mr. J If. We.st’s paper de.dt with the m.unilacture 
of the nitrogen and Indrogen reijuired inr sMithetn 
ammonia processes. Three \ohimes ol Indrogen being 
required lor one of nitrogen, and the tormer being the 
more exi)ensi\'e gas, the cost ol the process depends 
mainly on that of th(‘ indrogen The elearoKii. 
proicss is convenient, .and uelds juire Indrogen. but 
the (apital cost of the pl.int is high, and the method is 
only practiuible where chea]) h\dro-ele<trie |)ower is 
a\ailable. Toke o\en gas may ix‘ used, tiie method 
enqdoycd being that of li(iurf\mg all the gases piesent 
e\(ept hydrogen, but in this i ase the small (luanlitv 
of uirl*on monoMde whn h always nanains mixed with 
It must be removed by cheniKal wadnng or hv (on- 
\('ision into methane, the gas lieing a poison to the 
<atal\st in the sul>sequent ammonia s\ntliesis, Water 
g.is may be used, a reaction with sieain being liroiietit 
about m piesein c (jI a ( at.iK ^l < t) + 11.0 =-('().> + I i, 
In a modified pioeess, rliie to the aiithoi .tnd A [a( ques. 
thecoal Is tn-aled b\ a pnn ess of < onpiiete gasilic ation, 
and tlie g.iseous prodin Is tre.ited in the .same appaiatus 
Id ) leld larlion dioxide and Indrogen witli .i iatal\sl 
XiliDg(‘n IS made bv ihe lii|uid .itr pio< ess. or In mixing 
.Ilf .ind hvdioecii iii siu h |)roj)(utiom tli.il on p.issnig 
mer a siiit.ible nit.il'.st the DX\een is (Dn\eit<'d to 
w.iter. .in<l a imxime ol mlioeen and Indrogen m the 
lequireil propoilKiiis reiiumis In the ll.iber pun ess, 
watei gas and prixlm ei g.is are mixi'd in su. h jiio- 
))oitions that a loriett mixtuie is lelt aftei remu\.d ol 
the carhon monoxide 

llolli this p.iper, .md the siiueeding one In Mr (' 
J (ioodwin, were presented in the .ibseme ol iheir 
authois. so tliat llie\ Mitleied in the dm ussion Mr 
(iDudwin (lesi nbed the Ilaiisser prot ess im the pro- 
eiulioii of mtiii a< id l)\ explodiuu nitrogen and owgen 
with a fuel gas in a bomb .Mtlifiiigli the pi.ml has 
liitlierto been on an experimental •m.iIc. it is expn ted 
th.it the new bombs ol rjoo 1500 lities )a|)a<it\ 
will gne rommeni.il \ul<ls. .md the use oi stainless 
steel has oveuoine miu’li ol the lorrosion difli(nl(\ 
'I’he absoiption tov\ers have been greath ledmed m 
si/.e 1)_\ emploxing ni< kel-i hiomnini sleii or siluon- 
inm for the \essels, under a prrs>ure ol 2-s-4 atmo¬ 
spheres The suggestion has been made that a sjtei lal 
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gas engine or Ifumphrew pump might i)e used in pkuc 
of a bomb, in order to utilise the beat energ)’ of the luel 
more eroiiomically, but it rein.uns to be seen whether 
sueh a ehange would jinne advantageous ou the whole. 
1 he main .idvantiige ol the process is its comp.u'tness, 
the si/e ol llie pkint l>emg sin.dl. espes lallv wlien g.ise.s 
of hieli c.doriHi value aie used 

Dr Iv IT Maxted’s (oiitiibution (omeined the 
([uestion whetliei nitrogen (ix.ilion, b.ise^ on w.iter 
[lower, uuilil he eeonoimi .dlv undeitaken in this 
lounliv. Under present conditions, tiute aie seveial 
Sites in th(‘se iskmifs where it ^llonl(l be possible to 
prodme hvclio-elevtrie energv lor 4/ 5/ jiei kilowatt- 
vear. Ihe gre.iter p.irt ot this sum upresenliiig interest 
on the- c..ipilal cost. ’J'lus wcmlcl .illow ot the [iioduc-- 
tioii ot eleitrolvtic hvdiogen at .1 cost ot i.\. 7^. j>er 
1000 c ubic leet, w hic li does not c oinp.ii e unl.iv 011 ralily 
with tlie cost of livdtogen lioin liiel (hc-.iter cc-ononn 
wouM be effected il usi*s tor luge- siipplic-s ol oxvgen 
111 the c hemic .il mdiisti les c onid lic‘ loniicl Comparing 
togethc'i the anmioni.i <mc| (v.m.iniide processes, it 
a[>peais that a given .imounl ot power, sav 10.000 
kilowatts, being av.iil.ilile. eilliei picicess would result 
in the lixalioii ol aliout the same (|u.nUilv of nitrogen, 
bni tlie .iinmoni.i process would vuTi l.irgc' cjiianlities 
ol oxvgdi as a liv-piodnct whilc‘ (he c'vanainide 
process would re(|mie the- bimgine ol .uUhracilc’ and 
lime to the site 'I'lieri' wrmld ix some coinpeii'aUng 

c Olid It lolls, siu h .Is the gfcMlei ^lm[^lll il\ <il the c v.iiia- 
inicle process, .md the ne<es^il\ (]| living ammonia by 
me .in', of .ill .!( id 

Mr 1 ’, Kilburn Scott cfeiiud the Muileiilion that tlie 
.irc process Is iinc-i onoimi .il It h.is liec.ii si.tied that 
ill Norw.iv mtiH acid (otild In made' piohl.iblv vvluTi' 
electric eiK'igv (o^ls 10/ pel kilow.ill ve.ii, while' tlie 
Scottish schemes c ,m provi^le the same c|ii,intilv lor 
4/ The* arc' pox ess is the onlv one 1 .ip.iMe ol utilising 
off pe.ik power and uhc'ic' laigc gemi.iting st.itions 
arc- set up it is cjiiile economic .il Moieover. calcium 
mtr.ite is llic In s( ol ,ill .irt ific i.il lei I disc is latlle else 
emerged 111 llu discussion || is cle.ir lli.it proc c'sses 
wliic h picjmised wc'll during Ihe exception.il c onditicms 
ol the w.ii li.ive tec be- re-c-x.iimnc'cl verv c.eicdullv in 
ic'i.ird to tlieir pr.u tic .chditv imclc-i ordmarv c icnditions 
of conipc'tition. anci it lias vet lc» be di-nionsliated that 
sviilhetic procisses can be.- esiablished sin cc ssfiillv 
where powei h.is to be; obtaincci hom the combustion 
ot cecal Whatevei m.tv picc\e to be (he lutiire ol theve 
pmcesM's, Dr II.inker's levic-w ol ilie presc-iit position 
of the c|ueslion will be oj value, as ,m addition to the 
iinportiint inenioiis aheadv piibh'licd lioin oH'ici.d 
sour* es 




The Thermal Basis of Gas Supply. 


Ib Preef |oiiN W C05B 


arnounl of attention wliuh lias been given in 
the Press duniig the past lew months icc the 
new' basis of ehaige lor gas mtroduevd liv the (las 
Regulation Art of ie^2o, i.s at first ibiglit somewluit 
surprising and unexpectcfi To the scientific mind 
there seems to he so little in it tluit calls tor menial 
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strain m its c'omjirehension, 01 tor i.ntic ism m its 
introdiic lion 

Gas is now to be sokl at so nmcli per tlierm. and 
llie therm is simply 100.000 Biitish Thermal Units— 
i.e. a convenient multijde ot what is tlie most widely 
known and generally accejited unit ol heat. A 



672 


NATURE 


[November i8, 1922 * 


<lciision Juiving once been taken to charge for gas on 
a thermal basis, the choice of such a unit was natural 
if not inevitable. It is true that the jpstice of making 
tin* potential heat units in the gas the sole measure 
of its usefulness is not to be established completely 
!))• a prion consideialions, although most of us would 
pr<ibably be inclined to look kindly upon the notion 
from the beginning, 'i'here are factors other than 
potential hOat content whu li niiglit help to determine 
the value of gas in use, and should, therefore, lie con¬ 
sidered, .smh Us the temperature attainable on com¬ 
bustion. If these fat tors were of suflinent importance 
the assumption lliat thermal units alone could lie 
rightly taken as determining prite would be in\nlid 
and a clilTerent l)asi> fur i liarging net essary. 

Such matters as these were, hovsevei, discussed at 
length in (onferemes tailed hy Sir (leoige Beilhy for 
the purpose, lielore the Kuel Ke^eanh board made 
the recommendations to the board ot 'J’radc on whuh 
the Act was h.ised :\i tlK‘se (onfereiKes the experi- 
enie and the judgmtnt ol gas users and maker.s were 
freely diuwn upon, and the n-siilts ot e\|)etimental 
work bearing dire< tl\ upon the point'' at issue, made h\ 
the Joint Keseanh ('ommittee ol tlie I'nnersily ot 
l.eeds anti the Institution t)i (las Ktigineers, were 
considered. 'I'he result was an acce])lance by all 
parlies til the pimtiple establishing a thermal basis 
ftu the sale uf gas It w.is at i epled that the legplativc 
tontrtil ol llie gas mduAi). ncussary hetause it is a 
yHibiit seiAKe with i crlam e\(Iiisi\e riglits, must he 
made nmre elastu m some luntlamental lespeets it the 
gas mdiistiv was o) lie alife to lake ail\antage ot 
lethnual ilevtlupmtnls presented to it. and tti realise 
luel and nioiielar) etononiit's, so tih\iinisl> desirable 
at the present time foi the puhli< gootl and its nun 
interests. '■ 

The magnitiule of that mdiistiv .mcl the national 
impiHlanec ol im|)rovements eftet ted m it may easily 
escape notice. The gas imliisiiy does nt)t tlommalo 
any jiartit ular town or ioialitx m the same way that 
steel tltiinmales Shellield or Middlesborough. or lOtton 
some ol the Liiuaslnn' towns, hut m estimating the 
im|»ortanie ol the industry it should be remembered 
that every (ilv and town and many a village thnmghoul 
the couiUrv has Us gaswotks. caihonising a total 
of eighteen million t<ins of loal per annum, and 
incidentally emploving a capital ol some 150 million 
jioiinds 

Tlie greatiT elastuitv ol <'ontiol to whuh reference 
has been made above im hided a jiernnssiun to ecu h 
(oTiipany or authority to siippl) gas ol the caloriHc 
value which it could ])rodu(e most economically, 
although the (ulonfii value being deelared a close 
adherence to the standaid was to he .secured by 
.systematic outside mspeition ami testing, m winch the 
recording gas c.dormieter was to [day a prominent 
part. On tins svslem one town ma> he supjdying 
gas of 550 british Thermal I’nils per ( ubic foot, ami 
another a 450 gas. ('oni[)ans<m ol chargv^ cannot 
be made fairl> on the pri<e per 1000 cm ft. alone, 
but requires a correction tor calorifii' value. Cliargmg 
by the therm, i.c. by the [lolcntial heat units carried 
by the gas, simplified the matter by introducing a 
common denonnnulor. 

'Po Sir (Jeorge beilby and others* including the 
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writer, there seemed to be no difficulty in such a 
change or objection to it from the consumer’s point 
of view. In justice to the gas indu.stry it may be said 
that when the matter was under discussion its 
representatives declared themselves as being appre- 
liensive of the way in which this strange new mode of 
making out a gas hill would be viewed by some con- 
.sumers, and, through the ministrations of a certain 
sedion of the Press, thus apprehension seems to have 
lieen justified tor the time lieing. 

;\n explanatory panqihlet bearing “ The Therm ” ^ 
as its title has just lieen issued i)y the Department 
of Scientific and Industrial Research (to which the 
Fuel Resean.h Board is attached) in which the reports 
of the Fuel Research board on “Gas Standards” 
have been rejinnted. It is issued at a very low price, 
presumably with tlie hope of se< urmg many readers 
.ind of [iku'ing the jiublu: in a less confused stale of 
mind on a tjuestion in whu.h a large section has a very 
direi.l inleiest. 

There is something to he said for tins liope. The 
only tear is that these reports, although well and dearly 
written, are somewhat too technical m content and 
language for the layman. Moreover, although this 
does nut affect the mam issue, one disadvantage arises 
from the fact that altlioiigh the ojierative Act is ba.sed 
upon the recommendations ot the l''uel Rescarth 
board as detailed in the panijihlcl, there are some 
[loint'' of ditlerence between tlie two winch might have 
been mdnaled. 

but It IS surely plain enough, answering the ([uestion 
usually asked, that no im rease m a gas hill l an be 
rightly attnbuted to the use of the therm as llie liasis 
of (barge. It a consumer has binned 2000 (ii It ol 
gas with a ('alonfic value ot 500 ihilisli Therm.il 
Units per (U fl. he h;is used 10 therms, and it is a 
matter of mdifferime whether he is (harged .p 2ii 
pel 1000 cu ft or iO(/ ])er therm , llie .same volmiK* and 
(alonfic value determine tlie sum in cadi (ase and lu 

[)UVS 100(/. 

it IS true that according to the. Act, when a ga>- 
suppKmg (om|)anv or aulhoritv comes under the new 
sdieme an increase in jiriee may be authorised hv tlu 
Board of 'Piade “ m order to meet unavoidable m 
cre.ises since the 30th day ol June kjlj in llie (osls 
and charges ol. and imidcntal to. the jiroduitioi) and 
sniijiK of gas by the undertakers,” hut that is another 
m.itter. and has nothing to do w ith the use ol the therm 
as the unit of measuiement 

MoreoviT. although it is possiiile sudi increase ol 
pri( e mav be authorised as cssenti.d, in some cases 
and tor the time being, to the stabilii)’ ot a service 
w'hiih must he maintained in the public mtercst. 
it IS widely recognised inside and outside the ga-' 
industry that the lull development of public; ga*. 
sujiplv. with all the undoubted iienefits il can coi^r 
upon the community, (an be attained only ihroughjp^ 
medium of a cheaper gas. In the ojiinion of the writer 
It is also true that, m spite ot misleading indications 
of the moment, the Gas Act of i(j2o with its thermal 
basis of charge is wcdl calculated to stimulate a con¬ 
tinuous and general movement in that direction which 
will become more apparent in the future. 

' The Therm Kcporls of the Fuel Research Board 011 C«ns Staadard'- 
(Loiidon: Stationery Offiec, 1922.) 3^. net. 
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Obituary. 


Prof. A. Crum Brown, ‘F.R.S. 

A LEXANDER (’RUM BROWX was bom at Edin- 
t\ burgh on March 26# 1838. Tlib father was 
Dr. John Brown, minister of Broughton I’lace United 
Presbyterian ('huroh ; his mother was a sister of 
Walter Crum, a cliemist of distinction. Edmated at 
the Ro\al High School and at the Unixersitv of 
Edinburgh, he graduated as M A. in 1S5X and as M.l). 
in 1861. In the following year he w.ts awarded the 
D.Sc. degree of London, and thereatter stuilied in 
Cermany under Bunsen and Koihe Returning to 
Scotland in 1863. he began his career in lulinburgh 
as an extra-mural lecturer in chemistry. For six 
years he taught small classes ol medical students and 
busied himself with research. On the election of 
Prof. Lyon Playfair in 1869 to repiescnt the University 
in Parliament, Crum Brown was appointed to succeed 
him in the chair of cliemistrv. The departmeiU 
))lated under his charge was at first puiely medical, 
i)ut during his tenure it gradually changed its i haracter, 
and at his retirement in 190S had htsorne one of the 
chid dcjiarimenls in the Faeiiltx ot .Sdcme 

('turn Brown was a man ol c\traoidinai\ mental 
adivily. ’Ihc mention of a new suhjci.t sent his mind 
darting and exploring in all direi lions In a few 
moments some pith) sa\mg, some apt suggestion, or 
pcrha])s some aukw.inih |)()irited (jucsiion would he 
the out'ome, showing Ins iiistanlamoiis grasp ol the 
(mihlcm and his insight into its impiicaliotis That 
lu' was a iiioneer far in advance ol his contemporaries 
ma\ he seen in the thesis which he |irescnilcd at tiic 
age of I went) -three lor the degree ol Doctor ot Mc.-dic me 
It vv.is (‘iilitli-d “On the 'I'heorv ot Cliemic.il Coni- 
!)ination,’' and displau'd such originalitv of thought 
as earned it a most disc ouiagmg lecejilion, so that 
the author was delcned liom puldishiiig it at the nine, 
and only prinled il for circulation among his Iricnds 
eighteen vears latei Even to-dav this thesis ol 
1861 hc.irs a modcTii aspect, piilantv and interatomic 
forces licing at tlic basis ot die prcNcnlalion. anc{ 
'T.iphic toinuil.c being Irccly uscci. .\ iiionccrmg 
rescan h on the function of the scmiciiciilar c'anals in 
regard to (he sense of Icalamc and rot.ition. and 
anollicr (111 (onjunciion with Erasei) on (he rdaiion- 
htiip hcivvccn i*h\ sioIo'jkmI .ntivuv and c licnnc al c cm- 
•vtitiition, illustraic Ins tcrtihtv ot mind Esscntiallv 
of a spc< iilalivc .md philosophical nirn. he vci invented 
nianv pr.ntu.il dcwiccs and supervised inaiiv pr.ielical 
researches His n.ime will alwavs he assoc laieci willi 
tlie rule lor position isomers in ben/ene (ompuuiids 
and with the elec liosv nthesis ot dibasic acids lb- 
bec-ame a fellow c)f the Roval Societv m iSyc). and 
was an honorarv gracluaie ol all the Nc)'ii>-h Uni- 
versitics. Dunng llu‘ ve.iis j8c) 2 and i8cj 3 he w.is 
pfcsulent ol the ( hemic al Soc icav 

^..oarl from his ehemisiiy. (’rum Erccwii was ol the 
widest general culiure, and ins m.islerv ot languages 
assumed in Edinburgh circles almost legend.irv lorm 
Ills business abilitv was utilised hv lus I'niver^itv, Ins 
church, and bv the Royal Society oi Edinburgh, ol 
which he acted as secretary for a cpiarter ol a century. 
In social gatherings he shone by reason ol his wil 
and his gifts as a raconteur. 
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Two years after his retirement from University 
duties, his life w.as sliadowed by the loss of his wife, a 
daughter of the Rev. James Porter, of Drumlee, ('o. 
Down, (iradually failing bodily Iwalih confined him 
to the house tor the past six years, but lus mental 
ability remained unimpaired llis friends could 
alwavs enjoy the refreshment of a lalk.with him—a 
talk sure to abound with <|uaimly apt stones and 
interesting reminiscences ;\ttc'i a lew weeks’ illness 
he died pcaecdully c«i Ot toher 28, tlu- last leprescntaliv e 
ol an academic' period ol singular bnihanee. 


Pkof. J. P. Ki'knln. 

Tiik unexpectc'd death ol Dr Johannes Petrus 
Kuenen on September 25, having lakc-n away from 
the University of Lev den in the iull vigour of file a 
beloved professor, who only a few d<ns bc-fore was 
mv’ested w-ith the dignity of Rec tor Magnifieus, means 
a heav y blow' to ills many fnends and in jiarticiilnr to 
in)self. Kuenen retiiined to I.evden sixteen years 
ago. and since that time I sti.ired with him the labora¬ 
tory where he was one c»f niy liist pupils Tie was 
boin m i86h and in.ilrii.ulcitecl in 1.HS4 in Lc'ydcn, 
where his lather, tlie celelnalicl ciitic of the Old 
Testament, w.is then protessoi bv .1 hie ol idealism 
according to .1 liadition handeci detun ironi father to 
son lie iulhlled the expec tat ions u liic h he then awakened. 

;\s e.irlv as i88c) Kuenen bee.iine .issistant in mv 
laboratory Jn iSc)> Ifl- look his degree on a gold 
medal piize i)a|ni, and in iHc)3 he lec tured as a pnvat 
doec'iU. Ills bnlhanl expeniiienlal researches opened 
to him a cMieer m (ire.it Britain Afler having workcxi 
lor a time m Ramsay’s hjioiatorv, lie was appointed 
prcjfessor in Dundee In a toiiehing letter Sir fames 
Walker tells me how he was struck by the tall and 
handsome young Diitehman. the first meeting being 
the beginning ol n frienclsiii|) lor life. When wc read 
in I.evden lh,il Kuenen was horn the first a siieeess 
in Itundee, both with his siiuh'iils .ind his (.olleague.s, 
that he contrived to do m veiv .uiverse ein.umstances 
a consideiable amount ol research work, and that 
Sir James Walker admired (he simple way in which 
Kuenen oveic'ame experimental dilheiilties, wc .sec that 
his fnends both at Dundee and Levden have the same 
vivid lec.ollec Hon ol him And when Sir fames Walker 
RTinmIs Us ot Kuenen's genial in.inner, of his quiet 
humour in conversation, and of liis singing Scdiubert’s 
songs, It is as if we he.ir Kuenen lieic' in the laboratorv, 
ancl with deep mourning we rce.iil tlie ennobling in¬ 
fluence ol Ills presence ancl the happiness he spread 
aiound him everywhere he went by hi.s kind aEd 
sunny heart. 

H.iving dec lined difleient calls from Holland he 
acc'cptecl that from Leyden in njob. where he took 
u})on liimsell the teaching of one ol the c^ourses to 
which T.ori'iil/ hacl (ccnseci.itecl .1 good deal cA his 
precious powers Welcomed iieie wnli the greatest joy, 
lyg mmiediately excited a great inlluenee on our 
.scientific life, lie earned the prolomul giatitucle of his 
pupils and general admiration for lus love for science, 
ills deep learning and insight, modesty, and unselfish¬ 
ness. To his unlimited helpfulness we have all been 
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hijrhly indebted, and niy.scif more than any one else. 
He finw me uli that a younger partner ran give 
to the older one. He took an enthusiastir part in the 
de\elopment of tlio f.eyden )a))oratory, where he was 
to take over my part of the work 'I'he plans for 
tlu‘ extension o) the lahoratoi) in \\hkli he liad all 
the time worked in a verv disadvantageous loaiUon, 
wore all made in conjiin* lion with him. It is a great 
pitv that ho Las heon taken away before the heautiiul 
new buildings for his department <oiild be opened. 
Wo had both a^s|^ted m the fireliminar) dodi<ation by 
putting, aMording to hual use, the'.lag on the roof. 

Ills many-sidedness made him spread widely the 
benefits of stienoo and « j 1 Us culture, lie wrote, eg, 
an extensive and most inloresling histoiy of the 
development ot ]>b)SKS in Holland during the last 
150 )oars 

The mam part of KiienouLs work lies in thermo- 
ilynaruKs. He wrote many papers on it and also 
lurid and i ompiebensue books treating the ecjuaticm 
cd state arul the e<imlibiuim of lupiid and gaseous 
plmses ol mixtures By his masterh repetition 
ol Ci.dit/.me’s expciimeuts he murh aided snonoe, 
proving that the\ (Oiild be explained Iw tlie mnueiirc 
of small adnuxtmos. 

Tim great ac hievoiuent of Kuenon wasliislundamental 
work on gaseous mixtures He was the first to fill 
out oxiierimeiilall) foi a <omplele soiiesol mixtures 
of two gaseous Mibslamcs in dilfi'reril proportions, a 
surfare diagr.im that > .in be i ounkIc red as the analoLUie 
ot ,\ndrews’ line diagram lor a singh' substam.e 
The genius ol x.inu'’- Waals, then depressed b\ deep 
mouimng, took a new tludil when he was ,isked to 
work out in < oniK'Xion with kuenen’s measurements 
his lluou ol binaiw mixtures given betore onlv in 
skeleli. kueni'ii disi o\ ered, then i etrogr.ide c ondeiisa- 
tion, and bom van dcr Wa.ds’ more extended iheorv 
dedmed a (oinpletc explanation ol tins j>ro( ess I 


still liold in vivid remembrance how Kuenen, pulling in 
action his magnetic stirrer, the simple but fundamental 
contrivance by which he succeeded in eliminating re¬ 
tardation, iiad the satisfaction of demonstrating to van 
der Waals the retrogiade, condensation, and of seeing 
van der Waals looking in deep reflection at the beautiful 
phenomenon, wln< h at ome put his theory beyond any 
doubt. An admirable interaction of kuenen’s exjieri- 
ments and van der Waals’ deductions followed 

kuenen’.s discovery of mixtures with mmiinum 
critical temperatures and maximum vapour pressures 
led to many important distiissions on the properties 
of the transversal plait on the free energy surface for 
the mixtures. A happy extension of his research, 
partly with Robson, w'a.s the study of different pairs 
of sulistanees, which are not miscible in all propoitions 
in the lif]uid state It brought experimental material 
tor the investigation of the longitudinal plait in con¬ 
nexion with Hie transverse one, where the theory of 
plaits of Korteweg had to be (ornbined with van der 
Waals’ theory, forming an imposing whole, that 
showed the way in what seemed ome a labyrinth. 
A posthumous work of Kuenen with Verselu^yle and 
van Urk continuing the work with Prof (‘lark on the 
letrograde condensation of mixtures of oxvgen uiid 
nitrogen make.s the last .is well as tlie first ol his p.ipers 
belong to his great life-work Kuenen leave.s in- 
< t>rpnrated in si.ienee a diversity of images s\ siematising 
in the light of theorv the full life ol eonerete f.u ts in 
a wide domain and conslitiitiiig ,i Listing momiment 
to his genius H kAMKKi.iNCii OnnI'S 


Dr .\im-RT A Siinai'.v. msinidor m physus at 
Yale Univeisiiy. and lornieilv professor ol plivsKs m 
the I'uiversjiv ot king’s College, Wmdsoi, Nova Si oiia, 
died m New H.uen. (onnei tiriit, D S A . on Oitotier 
22, at Hie age ol tluitv-tive ye.irs. 


Current Topics and Events. 


11 M iiir lias .ipjuovid ol the totlouiiig 

.iwatds Hus V.I ,ir bv the pu-^idi nl <ui(t eoum il of the 
Koval SinR'lv \ Kov.ii medal to Mr (' I K 
Wilson, loi Ills re'.(‘ai( lies oii < oiulcnsatioii mu. lei 
aiul aimosplu'iu. elecliuitv, and ;i Koval medal to 
Ml I Darerofl, foi his resc.in lies m jilivsiologv, and 
es]H‘ciallv for his \\<uk m toiinexioii with uspnatunC 
The loltowmg aw.iids ha\<‘ also bt'eii mafic b\ Hie 
piesiileiit .ind (oiineil Mie ('o)>le\ mrd.il to Sii 
fvriK'st Kntlierloid, for Ins reseauhes m radioaeliv ity 
and atomic stuieture , the Kuiulord medal to Prol 
Pieter /eenian, |oi Ins leseanlies in opius . the Davy 
iiX'ilal to J’lol j I' Ihoipe. tor Ins icscardies m 
sviithetiL oiganu clieimstiv, tlie Jiaiwm medal to 
Prot K C Pnimell, foi Ins resc.nelies m Hie .science 
of g(‘m‘lu''s . tlie Diuli.iiian nu'dal to Sn^ David 
Ifriice, foi his rescaix lies an<l diseoveries in tiopical 
incdii nu“ , tlie Svheslei medal to I’rol T Lcvi- 
Civit.i, for his resoart lies in gi'ometry and meclianics , 
and the Hughes medal to Dr 1 ' W -\sion, for his 
diseovan v ol isolo]X‘S of a large number of the elements 
by the method of positive lav's. 
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I'nr. Koval Sweilislt Aca<lemv ol Sf ienics, Sloc'k- 
liohn, lias awanled the Nobel pii/cs for plivsus and 
clieinistrv for t<»ji and loii <i'' loHnws I’liysics, 
loJi. Prut Albeit Iciiisloin, I.eilm, fni lus tlieoiv 
of relalivilv and geiieial woik m physu ^, io»2, 
Prof Niels P.oln, ('opeiiliagfMi, fot his resiMnheson the 
' sliiKlme of atoms and r.idiatum ('heiiiisttv, i<di, 
, Pinf !■' SofLIv, Oxfoid, for lus contributions to 
I the knowledge of Hie chemisliy ol tlu' radioactiv i' 

, (“lenieiUs and the n.iliin* ol isutfjpcs , 102’, J)r T' W 
.\ston, Cambridge, for Ins invcstig.itunis of eh'ineiUs 
■ and isolojH's with the mass spectrograph The Nobel 
pn/c for meflicnie is lescivisl for next year, and tli.it 
for jieaei' will be aiinniinced on December 10, tlu' 

. .uiiiivers.4rv of tlie de.ilh of Allred Nobel, vvlien fm' 
pn/es will be presc'iUed by the King of SwTflen 

Thi. well-known penodual, Curtis'^; rmldunal 
\ Magiciiic, wliuli appoausl regularly from its founda- 
I lion in 1787 until Hie I'lid of 1920, has now fortniialely 
I rt‘a])pcared under new auspice's The first pail of 
' Volume 148 has just been published by Messrs. If. K. 
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and G Witherby, far tlie Royal Horticultural Society. | 
the new proprietors of this valuable public.ition, 
and the Society has been so fortunate as to s(“Curo 
l^r O Stapf, late Keeper of the ilerbanuin and 
Libr.ary of the Royal IJothmc Gardens, Kew, as 
editor. The lon^ connexion between Keu and the 
inaga/.inc will thus, we hope, bi‘ inaintaiiu'il m the 
future .IS in the past, and in tact the legend on tlie 
(o\er which states, “ I land - c<tloured Imuies with 
descrifitions and observations on the lh)(an\, Histor\, 
an<l ( iilturi* of new aiul rare' Plants from tlu“ Ko\al 
llotaiiK Gardens, Kew. and otlun Holaniiail hNt.dilish- 
nients,” ;;i\cs goixl nssuraiice that this will he the 
(ase Indeed it is dillKult to iin.ij;in<' 111.it .'i woiK ol 
tins kind, to be of ri'.il \ alue, i oiild be prepaicd wit hont 
the close (oiinexioii uitli Kew beinj; full\ lu.iintained 
'I'liis ])arl, the hrsl’of the new venture, is one on 
which the new propruMors as w<-ll as the editor .ind 
pnbhslicrs deserve to bi* higlih con^-ialulated I he 
pl.ites an' bi'.uitilulU diawii ami aie both aceni.ite 
and .irtistic. wJiile thi* loloiinng le.ives \riv littk* to 
h(' dc'siied 'I'lu-re is the s.iiui- lidehlv to hot.mu .d 
d(“l.ui witli wlmli le.ideis ol the older volumes ate 
f.iniiluii .md wlueh makes the jil.ites of so iiurIi 
v.diio riie di.iwmsfs m tins ]).nt .iie the woik ol 
tliM'i' dilleieiil .iiiisis, and ue ihmk it is not undiio 
pr.nse to sav th.il (he\ au‘ woitliv ol the ma^a/me 
in ils h(‘st d.ivs 1 he he.uilv .nul luh-hty ol sm h 
pl.it( s as those of S/(//>c/.'U a veiv diil'u nil 

siil)|ett, Hulh'>p!iylluni hut,. .1 dolu'alc ami V(i\ 
leni.irk.able ouhid lioin ln<ha. .md S\’nit‘l/yhii)i 
;^nn!(l'fh>niiii. Irave nolhnui to be desn-eil An amivlc 
desciiption both m 1 atm .md Knyhsh .n 1 oiiipames 
e.nh plate, .md ihereis mm h addition.d m.'iltei of .m 
inlei'i'slm” .md veiv nselul n.iliiM I he I'ln^hsh 
des( riptums mi^lit possil.iK br somewhat abbtev i.i ted 
.md <dso some ol the gema.i' disi iissHm, Iml il is rdl 
ol Vcdiie .iml show-, how mmh i.ire .md tionldi tlie 
e<hlor must have sprilt lo jilodilti' the Ktlerprcvs. 
w Im h is .1 III I lie ol useful mioi mat loii \ v ohinie loi 
tli<‘ vc.ir lo-’i to pK'seivi- Ihe voiitimiilv ol the 
aa”.i/ine is bmn^ ]irep.i!e(l b\ piiv.ile eiiti. rprts<‘ 

lilKoi r.n llie coinlosv of \dnnr.il ol liie Ideet Ml 
Heiiiv 1> Ja<'ksoii, chaiim.m of the K.uho K<"'e.iich 
Poaid imdci the department ol Siirnlilu. <md 
industrial Rescnich. we .in' .ible lo publish this weelv 
an arliclo on “'Die Origin ol Aliiiospheiu s ” b\ 
All K A W'atson W.itl. wlio is in eli.uge n| the 
Hoard’s Kcyxin ii Station .it Ahleishol '1 he inteicsl- 
ing results dcsinbeii will no doubt naeive close 
attention from tlie siienlilic public 'I lie nu inbers 
of Hu; Radio Jb-sean h 1 loaid .md ot Us Sub-t'oinmittci* 
on Atmospheru s w ho .uc lesponsible for the in\ est ig.i- 
lions cairied out at tiu' Aldershot Stalioii .ii<‘ .is 
loUows : ,tf(7ih(> liiurah h Board - —Ailmiial Sii I lenrv I» 
Jalikson (< hairnuin), ('.Lplaiii (' Iv Iveniu'dv-Pui \ is, 
laout-Col A (.1 V Ciisins, Wing-Comm.indei J I? j 
Howen, Mr K H Sh.inglnu'ssy, Sir lunest Rntheiloid, ! 
Sir J K Petavel, Prof G W () Howe, Mi O 1' 
Hrovvn, and Mr L C Ihonilev (secrclai)) 
Connniltce B 011 .■{(iinuf^lirnrs —Colonel 11 G Pvons 
(Jiairman), I’rof S Chapm.in, Major II 1’ T. 
l.efroj, Mr A. A Camjibell SwinUui. Mr K A 
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WSIson Watt, Mr ('. I Tayl..i, Ml C t K WiN.iii. 
Mr H. -Morns Aiiev, Hr G ( Siiiijison, aiul Mi 
() F Riown (secretary) 

Ar a geneial meeting of the Kov.d Scottish Geo- 
graphiL.il SoiU'tv, held on November 7, tIu* Soeietv’s 
gold imsl.il was .iwaideil to Piof | \\' C.regory, 

I iiiveisitv of (il.isgow. m n-i o^inlKm ol llu* si.ienlifie 
import.iiuc' ot tesiilts obt.miid b\ l|nn through 
exploiations in Spitsbeigeii, \nsliah.i. luisl Afiica, 
and Soulh-vvesl Cliiii.i 

The Thomas ll.^wkslev lecime of the lustilutum 
of MclIi.iiiicmI Ibigiiiecis will be delivcied at (> o'clock 
on Fnd.iy, December 1, b\ Dr 1 ' Iv St.mton, who 
v\ ill t.ike .IS Ins siibjec t, “ Some Kecent liesc.irclies on 
Taibrieation " 

Mk l< T \ l\Ms, the t nioii Aslionoinei at 
Joh.miiesbiirg, who is at pieseiit m l‘ans .md will 
1)0 111 Kngl.md in .1 few wc-eks' lime, h.is li.nl tlie 
degree- ol doi,t<n ol seiem e, loouau raiud, conk-iied 
Ufioil him bv’ tlie I lllveisitv ol i e\(leii 

'I ill lollownig new appomliiH'iils m Ihe Pc'.'ibody 
Miiseiim ol -N.itiii.d have leceiillv been 

annoiiM'e'i l>v \ .de I iiiveisilv lo be diieilor, 

1 >r l\ S I nil, plolessoi <ij v< I t( blale |>.ll.eonti>logV' , 
(o be ( inatoi of mim i.ilogv, Di \\ !•' l-oid, jiiolessor 

i>( mnieialogv, 111 sii.. (-ssi-Mi to Plot h s Dana, wlio 
li.is tield I he ( iil.ilor^liip sim e 1 S, [ 

In (omu'Mon with Jhe luupoot 'c;c lion ot the 
Societv ol ( hemic.il liidiisirv a llniler Meinoii.d 
I .ec tine w lit be deliv eied al n o'( Io< Is on Wedncsdav , 
Xovc'iiilier Ji. in 1 lu' < IiemisU \ I.Mlme 'Ihc.itie ol 
tlie T mveisitv, l.iveipool, b\ Mi W Mac n.ib J lit- 
siibicct will b(“ “Sonic- tc hievc-mc-nls ol Cliemiial 
Imlns1i\ dnniig the- War, in tliR (ouiiliv .uiel m 
I r.HU e 

I III coiiiK li <il Ihe Insuliiltoii ol (ivil I'ngnieois 
ha-' maile Hu lolkiwnig .iw.iids ni ospeii o| p.iptis 
jniiilcd without discussion 111 tin- I’loi c c-dings for tlie 
S(".sicni T<)JI lo-i A t leoi ge Sle|)luiisr HI golci med.il 
to Dr l’> C Paws (l.oiidoii}, D-ltoicl jin-imnms to 
plot f Dairstow (! oiidoii), Di \ J Siithm 
Pipp.ird (l.oiulon), Mi h A (iilkn (Hiisb.mc-), 
Mr H II Dale iRostviil, , \ S W ), and Mr ]- W 
S 1 c‘phen (\hcidcen) And lor jiaj)c-is le.ni Ix.-foiv 
iiieelings of stmlc-nts in l.oiulon .uul Hie piovim<*s 
A Milk-r pii/c- .md the J.imcs i-oitc-sj meil.d to Mr 
1 ' H Ihillotk (Caidill) , and Millei jui/c-s to Mt. 

[ (i Mitchell (l.oiulon). Mi A t; M'Don.dd 
(Poiuion), and Mr H.in\-\\olt (Mam lu-slet) • 

i Hi. twc-ntv-lifth .m1n1.1l I Mill -1 aylcji memorial 
IcLtiiie was clehverc-d b\ Dt J<c-ginald S Clay at 
the house- of the Ro),al Phoiogiapliic. Society on 
(.ktobe^ 10, and is piintc-d in till) with dniineions 
ilhisliations in Hu- \'ov c-iiibc-r number of the SocTety’s 
Journal I lie subje-Lt was “ llu- Piiolograiihu. Ia-hr 
ifom the Histoueal Foinl i.>t A'lcu,” and the; discourse 
is prob.iblv the most comph-te. if not the most 
(“.Nleiisive treatment of the siihjett now available. 
'J'lie lectuier leferrcul to " two great inventions —• 
hr.st, the unastigmats of Sclnoeder, Rudolf„aiKl von 
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Hoegh, and second, the Cooke lens of Harold Dennis 
Taylor, and remarked that only time can show which 
of these has been of greatest value, and upon which, 
if cither, the objective of the future will be based, 
ifc adds, " I do not think the great step which the 
<'ookc lens marks is as well appreciated here as on 
the Continent . . . the Zeiss Unar and Tessar 
were based on the same princijile as the Cooke lens 
. . . Hartifig has also made s<‘V(;ral lenses whK.h 
are moditie<l Cookes ” 

Tiirv Optical Society of Amcriq i lield its seventh 
annual meeting and exhibition of optical instruments 
at the Bure.ui of Standards, W.isinngton, on October 
25-2^. Spe<-ial sessions were arranged lor the con- 
sidciation of radiation, atmospheiic optics, jdiysio- 
logical optics, ]>ho(oinetry, optical pyrometry and 
})liotogia}>liy. and the whole iimeess of m.miifaclnring 
optical glass was .ivailablo tor uispoctum during the 
meeting Reports of committees which have been 
<'onsidering the (ombuiation ol the Journal of the 
Society with the Instnimeiit Makcis’ jomnal and 
the possibility of imhlisliing .i translation of Ilelm- 
boltz’s " Physiologisihe Ojitikwere received. Tn- 
formal accounts of tlie piescut position of the woik 
of the committees on iKuncnclatiire and staiidaids 
of polarimctry, reilectomclrv, spectror.idiomctry, 
rcfr.ictometrv, visual sensilometry, oplic.il glass and 
instruments, wax c-kngths, illumination .ind jilioto- 
metry, photography, p^roinetiy, and spectrophoto¬ 
metry were also given Visitors not members of the 
Optical Society wcC' .illoue<l at b*)th meetings and 
exhibitions <\\ apjiar.iliis 

Tine annual repoil <>1 Hie t'hiet Medu.il Otiicci oi 
the Ministry of Health toi the \car loii, recently 
issued, is entitled, “On the St.ite of lh<- Public 
Hi^alth.” The death-rate Jor that year was 12 r per 
TOGO persons living, the low'cst on rccoid. the biith- 
ratc 22--J, a d<‘( line of i on the jircvioiis ye.ir The 
infant mort.ility was 8j per 1000 births. .1 very low 
figure, though shglitly higher th.m that ot 1920 Of 
1000 deaths fiom all < aiises, eaiicer ru counled lor 100, 
bionchitis f<ir 7J, juieiiinoma for 7b, hcait diseases loi 
117, and nervous diseases tor 105 As regards 
infective diseases, no cases of plague, cholera, or 
typhus fever occiirn'd, and nilluen/a reuiamed .it a 
very low ebb diiniig ihe greater past of the year, but 
3'^0 cases of smallpox wcic recoidc(l Only ij iievf 
indigenous cases of malaria vveie detected, as (om- 
pared with 3O in the previous year and 103 m ioi<) 
Encephalitis Icthargic.i incieascd, 1.170 e.iscs being 
recorded, as rompaicd with 84 [ cases in n>2o rnber- 
cuiosis IS decreasing, the number ot cases nofified 
being the lo\vc‘st recorded Much inform.itioii is 
given on schemes for maternity and elnld welfare, on 
the prev’enlion of venereal disc.ises, on the c.are and 
after-care ■.){ tuberculous cases, on the relation^of food 
to health and disease, and on the medical and sanitary 
administration of the country. 

In Smbney’s Magazine for November, Dr. George K. 
Hale describes the buildings now being erected in 
Washington for the National Academy of Sciences 
and the National Research Council. The architect 
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is Bertram Grosvenor Goodhue of New York, and 
the sculptural decoration has been entrusted to Lee 
Lawrie. The complete plan is a hollow square with 
a frontage of 260 feet, the centre of which will be 
occupied by a domed h.'dl surrounded by seven top- 
ht exhibition rooms. For the present only this 
central area and the front block arc being erected. 
The two upper lloois of tlie front block will contain 
the offices of the Academy and the Research Council; 
the entrance hall on the ground floor w’ill be flanked 
by a library, lecture-rooms, and conference rooms. 
The central hall, though primarily intended for 
exhibits, will be capable of transformation into a 
lecture-room or meeting-room. The novelty of the 
sduunc lies m the utilisation of the central spai'c. for 
a museum of discovery Those natural phenomena 
which for the time being provide the chief fields of 
investigation, tin* ajijiaratus for studying them, and 
the means by whuli fundamental discoveries in pure 
science are ajiplu'd lor the public welfaic will all be 
demonstrated in a permanemt but ev'or-< hanging 
exhibition, kept constantly up-to-date, and covering 
the whole range of the jihysical and biological sciences. 
At the same time the jirovision of a convenient and 
dignified lieadijiiarters for the N-ational Ac.idemy and 
the Ri'scarcli ('oiincil will greatly assist those two 
bodies 111 their l.isks of advising the Govcinment and 
organising the sdcnLific woik and lesourccs of the 
United St.lies The building will doubtless justify 
the tide of J)r Hale’s artule as “ A National Focus 
of Scienie and Rcscarcli ” 

The .annual icport of di(' J.<iiicasler Astronomical 
.'ind Sdcntilic Association h.is r<‘cently been loceivcd. 
The rules and icgnlatioiis oi the .\ssoci.ition are sikIi 
.is could w'lth .idv'.mlage be imitated .and followed 
by many other similai institutions up and down the 
country It is apparently conducted entirely by 
honor.iry ollicials, and the motto borne by the Associa¬ 
tion IS cleail)' die whole spirit of Ihe work- If w'c 
succeed ill giving the love of learning, the learning 
itself is sure to follow “—Lord Avebury. The 
Association has .1 total of 281 members. I.ccturcs 
aie given monthly and they aie of a scicntilic .iml 
educational character. Motcoiology forms an ini 
poit.mt fc.iture oi the icpoit Monthly an<l weekly 
icsnits from readings t.ikcn at tlu' Greg Observaloiy 
aic sent to the Mclcuiologic.il OHicc .ind are used 
m the olfid.il piiblicaLions Mean values for each 
month throughout the year 1921 are given in the 
repoit for barometer as well <is the extreme readings, 
the duration ot linght sunshine and the number 
of sunless days. Monthly rainfall statistKs ate 
tabulated, and during 1921 the total measurement 
was ^f25 in. which tell on f().[ d.iys l.ancaster 
o.sc.'ipod the drought fiom which so many oll^iu 
pl.aces suffered, and the showers during the sinniiiei 
kept the giound Irom Ixnng dried up Tlic mean 
air tempcr.iturc for the ye.ir was 5o°-2 F, which is 
warmer than cither of Hie two preceding years. 

The recently issued report of the museums of the 
Brooklyn Institute (N.Y.) for 1921 shows that the 
children are well catered for, not only in the delightful 
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Children’s Museum, but also at the Central Musoum. 
Here it is the higher grade schools that receive chief 
attention, and an attempt is made to correlate tlic 
demonstrations with their curricuhiin. Besides the 
classes at the Museum, full use was nuidc of the 
collection of lantern slides, more than 2800 being 
sent out on loan. The depnrlment of elhiiolog\ 
continues to furnish suggestive inalen.d to the 
American clothing and allied in<histries . four rooms 
have been constnicteil and (‘(juipped for the incioasing 
number of artists and manufacturers consulting these 
collections. 

Onk way m winch flic Smithsonian luslitulum 
puisnes '■ the increase ril knowledge ” is bv cxploi.i- 
tion and fichbw'ork A ricbly-ilhistiated iianiphlet 
describing the work so accomplished during i<)2] h.is 
been issued as Pubhc.ition 2000 The prevailing 
high costs restricted the number of exjieditions, but 
fourteen of the more impoit.inl ranged from t’liimi 
to ('hile and brought back laige collections to the 
I’nited States National .Museum (_)iir own museums 
do their shaie ot cxplor.iUon, but llu- gre.it advaiit.ige 
possi'ssed by the museum at W'aslungton is that it 
seems able to detail its own slafl tor tins piirjiose. 

; This is to the benelit of botli tlic mdividnal'. and the 
eventual study o) Hum ollectioiis Dr C D Walcott 
continued his exjdor.ilion of ])ie-l)c\om,in sti.iUi m 
I the ('.inadi.in Kcickics Di Bassler collet led fossils 
' in Tennessee for study and 1oi cxlnbitioii Mi 
I (jilmore cadlected ttsssil vertebrates m New .Mexico, 
and Mr (hdlcy did the same m \n/on.i, ('.dilonn.i, 
and Nebraska Dr llilchcoek lolleetefl and studied 
grasses and bainljoos m the l’luhp))mc‘s, jajiaii, and 
China. Jh- Bartsch Msited the 'loiingas and tin* 
Daliamas m coimcMon with Ins iuoeding expmimeiUs 
on the mollusc (Vnon ].)r Aldiich was sent to 
Alaska to collect ms(‘Cls Seven other c\]icditions 
weic devotc'd to aichxologual lield-w'ork 111 the 
Dinted Stales and Dominica, and on them also many 
n mbers of the staff were engaged 'Ihe health .uid 
en'husiasm gained In Hus contact with Nature m the 
open air must be a grcvit help to the workeis dmmg | 
the lest ol Hie \<mi ' 

I liir. (ieological Survey of South Afru.i h.is earned 
Hie thanks of a ’‘ide ciicle by publishing, as Memoir 
No. 18, *' A Jiibhogiaphv of South .'\lnean (h-otogv to 
the end of i<>2o'’ (i’reluna, 1022, piiee lo'. ini) 
Mi. a. L. Hall has undertaken what must have been 
an aiduous task, and Miss M W'llman lias gimeioiislv 
supplied him wrth the data (olleeted by he siiuthe 
pulilication ol hcT “ Datalogiu' of Printed Books, 
PajUTS, etc in i<)05 'I'he lesult is .1 < learlv [u mled 
list, (lassiliecl by autliois, ol eiitru's, ami (o\ cring 
even remaiks put forwaul in the discu.ssioiis that are 
so usf/ully piuiled 111 the Proceedings of the (hn- 
logical Soeiety dt^outh Africa 'J'he only dips lhal 
wc; have noticed aie m one or two initials of authois. 
and here and there the cmnssion of the place ol pub- 
in ation or of a date, “ Jadge,” winch is used thiough- 
out, is of course a repetition of a common error. The 
w hole question of a uniform system of abbreviations has 
till to be considered. “ Jl." for Journal and “ Ko." 
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for Royal are unusual and unnecessary. *' ( 1 S , 
U.S.A.” is misleading* for a publication that has 
nothing to do w'ltli the senior Union acro.ss Hie 
Atlantic, and “ Minn," means Minnesota and should 
not be used for Minneapolis. Tliere should bo no 
comma, though tins has been svstematuallv inserted, 
after the lirst S " m “ S S llovvevoi, the 

<<ini]vle(<“ list of seiials <|iioled al the outset helps us 
over tlicse small dillicnlties, and .Mi Hall’s enexgy has 
cleared away a thousand gieatei oiu's fiom the path 
of the student of Soi*th Afiuaii gedogv. 

Wri n the enormous uuic.tse m the prodmtion of 
})etrolc‘nin .uid the wulcdv dilleienl us<‘-. to which the 
coinmeicial ptoducls are pnl, Hu* vaiious inlei- 
natioiud congresses wliuh met piuu to the wai, 
re.dismg Hie mqioil.nu'c' of stamlaid melhods of 
testing, .illem])led to deal with th(“ <|ue''lion int(‘r- 
iiationalty, but litHe piaitic.d sumc'ss w.is aclnc'ved. 
With sm h [vruduels so man\ ot the tc'sis .iii’ nupii leal, 
dejxmding, like the (hisli pond ami so ealled visuisity, 
oil the loim of .ippaiatus ami eomldions of testing, 
that stand.udisalion is absoliilelv i-ssimtud if tlic 
tests aie to have leal value U leinamed foi the 
gieatc-sl producing ('Uiidrv, the I mled Slates ot 
Ainenea, through tli.d v.du.ihlc bodv tlu' .Amcncan 
So(iet\’ lot leslmg Maleiial'., in aMomphsh success- 
lulij th(' work of st.imlardisation ol nu-lliods, ami 
dc'lmiiig .IS aiciiralelv as possible the desned char- 
acteis ol the vaiious piodmls lu this loiintry, 
which aUlioiigli not a pi^dueing eoimln is oik‘ of 
the largc'sl (onsiimers and (onlrols manv mijxiilant 
oilfields, tlu: Ins(du 1 uui of Petroleum 1 echnologists 
(leeidi'd last v<'.ir th.it stamlardisal lou iiiusl he taken 
111 hand, .ind .it a meeting* ol the 1 iisliliition on 
Oitolx-r 10 Di A P. Dniist.m g.ive a summary 
of the jirogress whuh had been m.ule lleaity 
sujvpmt and .issisl.ime w.is given bv -ill lhi‘ Dovern- 
imml Depaitmcnis coiiceined v\iHi tin- use ot oil 
prodmts, and bv tlic' British oil < oni])aiii(‘s, .ind 
coopei'aliou with the British I'jigineiimg St.imlards 
Assoei.ilioii, a IkkIv n'pri'sc'iUing .i most important 
section of iiseis, h.is been .iii.ingc'il to dc-al with 
specilicalioiis Hie woiK of sl.iml.iidisalion has been 
divided between the six following siib-i ommittees . 
n.dm.dlv occiirung bituminous substamc's (crude 
oi]s,^<-te ) , (iislillatos np to kcuatseiie , Iceiosenes and 
iiderme.liatc's . liibruants, Inpml fiu K , asjih.dtum 
and .irtitii m 1 rc'sidues It is aiitu ijtaled lliat the 
mclliods ’ecomnu-mU'd will be issued earlv next 
ycai 

Bi,i lacRiM. t(j the aiticlc on “ The Sense of Smell* 
m Bir<ls"iii N-\ lUKL ol June 17. J H B S Ncuhaiiscn, 
ot Join.. H()])kms DniveisUv, Bdlimote, vviiles to 
iliieet .dteiition to .1 papei' l)v Di II II Bei k on 
"The Oi.euit Senses in Birds" ( l/r/r, H)2o, \.xxvn, 
55) In t!us coinminiH.ition Dr Beck gave .fli 
example of the groat lood-Jinding j'ovveis ol canion- 
buds At .1 hunt, one trosfy moniing m 
Pennsylvania, a dog wemt mad .md h.ul to be shot . 
the body was thrown into a limestone sinkhole close 
at hand, where it was speedily loc.ited by tin key 
vultqrcs, ^ic nearest haunt of whicii was eight^miles 
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One may readily apcc with the author that a 
lieslilv killed dog would give off hllle <Klour at a 
leniiKiMttuc below freo/mg-point, and one must 
a<,<.ei)l his (jpinion tlial the body was piactually 
inx'isibk 111 the liole , but there seems to be no eon- 
eliisiee evidence tli.it the lucuUnt ol tlie Killing could 
not h.i\c Im'cu botii seen and lieaiil by llie \ulLuies 
J->i tin'oiv IS that none ot tlie oi<lmaiv senses 

sullices to t\pl.iiu e\eiits like lliis, and ih.it sonu' 
“ occult sense,” be uhu h he nieaiis a sense not witliin 
the s(oj)e (.t 0111 own subjei.li\<» <'\pciieme, must l>c 
involved He would have iis believe ih.it iiirds 
])ossess a sjK'iial ” iioimng a ns(. and .1 -.peti.il 
lood-fiiuiing sense,” wlnle a ” nia 1 e-liiuhng sense 
is mentioned .is a thud possibihlv It seems nioie 


than doubtful, however, whether naming new senses 
adds anything to our knowledge of the subject The 
idea of a sense has htllc meaning if divorced from the 
idea of a sense-mechanisni, and a ” food-linding sense ” 
imjihes th.it lood (.1 camiprehciisiv e term in the case 
ol Imds) IS eaji.ihlc of .uimg as a dirccl aiid simple 
physiological stimulus through some unknown i ii.iniiel 
ol peucption vvimh is mdepeiulcnl ot such more 
olivioiis pio])ertics ol the lood as its aj'jie.ai.mce and 
odour. Gi.lilted lli.it buds have powns ol percep¬ 
tion liaiisceiiduig our subjective cv]>ei lein <*, it is 
siiiely uioie nsisonable to altnlmle these to giealcr 
.KUteness of tlie known senses tli.in to lui.igmc 
new senses lor which no physiological basl^ can bo 
snggesb-d 


Our Astronomical Column. 


I-IKIUAII ON OciolUU ,ji--ln d.iylight oil the 
eailv cvi'itmy ot I'uvsd.u. (Iclobci 31, at 5 10, an 
nniisuallv bi iHmiiI mk-Icoi w.is ubsiavod liom v.iiioiis 
pi.ices m till smith of I'Jigland, uuln<ling Ne.illi, 
lleofoid, I >mn iK'iuoulh, Goiing, W'lliuw. and on the 
e.'islcrn Ixnind.iiv ol South W'.dcs 'I he auoimls of 
Us .ipp( aiMiu r, whi!<- llivv vdl testify to th<- staithng 
liislrc ut the o!)|'-cl, .u<' vet imix'rleit .iml nu'v.ut 
m drs(iibmg the loui'-i' il ti'.iveisid I heri' weie 
Olllv .1 lew ol llic bllghlii sf.iis visililc at the Lime 
(dll tlie liasis ol the av.iil.dde data it is uiip<>ssil)l(' 
to compute .1 pmte'tiv ''.disf.ic l<'i y o.al p.ilh tor (he 
meteor, but i1 app( us jwiib.ible that the rarlianl 
point was at lo.j 1 aiul tti.il diuuig Us luimnoiis 
higld the meteui was ovei the uni<‘ii lioiu Itreiou 
to Wiltshire, the height declining troul to 2 <) iiutcs 
I'diilhci obsei V .it ions woulil be valuable 

SoiAK I'HVsfcs ()|;s/.‘kV\10KV. ('aMU kl 1 m,I! — Till' 
ninth .mnu.d ie(xiil ot llie Diiector <>( the Solar 
I’hvsiis ()bs( I \ atoiw has leceidlv been i''sm'd . nt iL 
is desciibed Inudlv (lie woik <lom‘ during the veai 
Apiil lo-M to M.iich llie (rbserv.dlolls ot two 

nova*, Xova Aipni.i' III vtiid Xov.i ('\gni HI (logo), 
lu'iM b'-en nndei discussion , those of ilx' former <ue 
expelled to .ijipc.ir in I'.iils 2 .uid j of vol 4 ot the 
annals, white the l.Uler have Iroeii ioinnnuiiral<‘d to 
the Uoval Astiouomu.d Soi lelv (^lon Not K \ S 
vol Sg, ]) .|i) I he welbknowu v.ui.ible d I-vr.eh.is 
bec'ii investigated, .nul (ij spec (logr.nns taken at 
('amiiridgc m loii <ind o'> l.ikeii m 1007 at tiie 
Alleghenv (Ibserv .dm \' .iie luang ledined It is 
•Stated that liie imlic.dions of llie resnlts .ne thal^lhc 
system of d I.vr.e coidains j)iol)cd)l\ at icasl lour 
coniponenis m rid.uivi' motion 'llnee hues of work 
nd.ile to the investigation ot the cinnl.ition of tlu‘ 
atmospliere of tiie sun 'i lie (list is a det.nled dis¬ 
cussion of tlu“ sli.i])es ot tlu' ilusteieil mrissi's of 
*’lloceuh, iceeiitlv relein-d to m tliw Milunin, showing 
that these masses .ue nulim'd at lertain .ingles to the 
solar ecpialoi 1 lie second is a suidv ol lh<^ proper 
motions ol the sunspots and the movements ol /ones 
of j)romim*nce aclivilv . wink' the tiurd js the de(ei- 
minntun of the solai rotation i)y the spec liosi opic 
ntethod, also tecmillv desivibed 'Ihe otiseivatioiis 
and ex|)enments m the <U“j\irlmeiit of inetcoiologual 
jihysHs.have been continued It is mterestii^g to 
note that the niounlmg ot tin- three-loot relit dor 
will be completed since the staging has now been 
linisliod 

Thk MnrroKs of iiir. Pons-Winnickl Comi i -- 
Mr Shiiin, of Ihilkovo ObserVvitoiy. disyiisses this 
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mde<ir swaim m .h/y \(uli , Nc) 5100, iioling that 
the agn'c'inenl of tlie r.idiaid witli that caicnkited 
liom the (omd.iiy orbit indic.iles .1 c()mnion fangeiu 
to the two 01 bits, but identilv is oiilv shown il they 
.lie lonnd to h.iv<- the same secular peitiirb.Uioiis 
It will be reinemlieied that it wa^ m this mannei 
that Pi'll J G V'lanis slmwed that the jjeliod ot 
(li<‘ hfomds nuisL be al‘ont yy \ e.irs Snue the 
tneleois seen m June Joio wire 10 mo|ltll^ behind 
llie icuncd, tlieir ]>eitnrli.itioiis bv Jupilei in tin 
ensuing n-V(>lnlioii weO' dttleic'Ut . tlie nudeois 111.ule 
their nearest a|)proa(h to Jupiter (di-d,incc o'7r<)! 
m mid-M.iy loiS 'Ihe tolluwmg aie the < .ilciilaleil 
jieilmb.ilioiis belvveeii Mav T017 and M.iV loio. 
y.l - 05' -1, A/ 1 I G 5. Att I S')' 5, Am - It" s. A./> --ps'-s, 
ami A(/ : 047 'Ihe <!.ite of the chief ciisplay went 
back liom June- gH, mto, to iuiu' g". logi. m 
,goo(l agieeim iit wilIi the .ibovc' c hange c)! the node 
Ihe comc'l itself went still iKMicw to jiijnter than 
tlie mcdeois .nid suHcic'd largcn jn-i Uirli.ilmns, Mi 
Sham considers tliat the indu.Uions arc .dl m l.ivonr 
of (onncMon betwec-ii the coined and meteois, and 
nolc's that a simil.ir showc-i w.is seen m e.irly July 
1.S07, iko.S, i.Soo, i.Sjgliv sew ( ml obsei VCIS 

Km.ocsv ( )r.si k\ a no.ss oi' Pro.mim'nc 1 s -. The 
lu V P Swindcdls.S I ,givesa iisetnl siiinm.irv mthe 
H/'wr.'u/ejv loi October ot the wmk on pioinuicnces 
bv T.ithei ] I'en/i al Krd'ics.i liom iS.So to oiiy 
'1 he (111 V i- of piommence .iclivit v is s\ mdircmou v with 
that loi tlu' spots, l-»ut the ,‘listnlndion is clilleient 
At mimnniin the cdiief junnnnc-nce-clevclopim'nt is in 
lalilndc yo '1 heic .iie none al lire j'olc's and tevv 
at the ecpuiloi 'I'he pr-omim-nce -/one extends 
tc'vvaids the jxilc's .is m.wnniim .ippro.uhes and, tor .1 
shot I time- at m.iMinnm, the poles .ire tllfiK-R'at ol 
gK.atest proinmeiice- .iclivitv Put ( 1 .a.' State rd 
cpnesctiu c' soon leUinis al the- )>olcs* n0.t to be dis- 
luibecl Im ne.irly 11 vc.irs It is as though two 
w.ivi", ol adivilv staiL fioiu kit 50'', one Idling the 
('cpiatonal g.ij), the- ollici' .ippio.uhing the jiolcs lioin 
all sides, so tli.it tlieie is a great heapnig*dp tlieie, 
w Im h soon c oll.ipscs ag.im \\ liile these changes are 
ditleroil Irom those- ol the- sjiots, they aficotd witli tlic 
cti.in.gcs m the eoional rays, so th.it the kilter ajipc.ir 
to be c'losc'ly (oiinectc-d vvith the pic.umncnces. In 
sciinc' eclipses eoional ardic-s have becMi seen sui- 
roimdmg promiiU'nccs, winch is a tiirther argument 
lot connexion it is not dilficult to imagine that the 
more finely divided mattei expelled m a promincnee- 
eiuplion should rise to a great height under such 
intUiences as light pressure and elcctiic.d repulsion 
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Research Items. 


Thi-. Maori Modk of Drilling —In the last issue ot 
the-Y./ lomiial nf S( iniCi'and \\x h'ltloii 

Jtest. of tlio Doinimon Miisemn, (ontrihulos ,m arln li' 
on the int'thods ot tliillin;' used hv tlu' Maoiis the 
Upe of drill foriiurly used h\ them w.is (he i<ud i 
iliiil, wincli UAs ll^e(^ in aiuimt <.i.i\s ni India and 
is still einpl<t\ed in in.dsiii” the sailed liie 1 he 
piiinp dull <«nd hou dull utat* unknown to (lie Maon 
in ]iie-luno|HMn tinus 1 he JCuiopean foiin ol [nimj) 
dull was inirodiueil hv tlie <‘ail\' liniope.m seltlirs 
Had the M.ion Known the jiiiinp dull in foinu'r 
tiiiK's, it would ha\c been the fi<e-t‘ai dull n-a'd Iw 
(he nations of tin' western I’.iniK 'I'lu pieiied-hai 
toim was not Known in dial teflon in am lent turn's, 
hnt was intiodmed h\''('atly luiiojieaii visitors an<l 
residents .Mi Ix-sl j^i\t‘s thi'ee photo,aplis show my 
tlu‘ piesent use ut llie dull lor ]ner{ iny tdix ks of 
Slone 

I\ I I \ r ION OF 'I i< wsi'i u \ I io\ lo Dm' Win.iii in 
T onv’io |*i\n:s—M anv e\|)ei inienls h.i\'- l>eui 
made to delelinme the lelation helweeii the lale ot 
tiaiispiration in a {il.iiiL dniiny, its yiowth .nid llu' 
drv weiylil and .ish (ontent ol the lesultiny pl.iiit 
Lawes in.ide soim* e\])<‘t nnenis on th<' snl>|< ( I .is 
eail\ as iSpi In .i leieni paper Mi \ 11 
.Memliota /"nn/ o/ .S, / . \oi jn, No o) 

dis(,Tihi's senes ot ('\[>einneiits with toliai ( o plants 
yrown in water enllio'e, to delennine the I'lhU ol a 
di\ Ol humid alnuis|)lieie .iiid ol liyht ol shade 
He LOlltllldes that lliele is no ahsolnle ('oiielation 
hi'twecn the i>eii(n(;m< ol ash, Ihi.- lelatixe late ol 
traiispiial ion ol tiu' plant (liiriny its yrow (h, .ind (ho 
tot.d <li \ ina I (ei [U odm ed 

I’jlOSI'llORt s( I \ I I.K.IM O). !■ IKI l 1 tl s IN* 1 slUve 

dll' ( lassn expennients ol I any!e\’, the Iiyht ol the 
firi'lK li.is atlia< led attention on aiioiiiit ol its 
pri'sunied hiyh elln lem \ and tlie Imix' (hat we nia\ 
nil nnat el\ he .ihle to [nctdiiee iillu-tK ,ill\ stihslam es 
yieldiiyy useful phos[»ho!es< < nl liylit Some e.\peii- 
nierits l>\ Dr 11 H l\es. smnniarised in the jonin.ii 
of die 1 r.iiiklm Iii'.liliite, show that the hi lelil ness 
ot the litclK is aixnil o oi j hinieiis |-)ei s(| ( m 1 Ins 
nia_\ aj)|iear so |o\' as to he ol hide piaitual value 
111 ifunp.iiison with die hnyiiimss of a Ivpual white 
k\ (.ihoill I lumen pel S<| uil ) .ind it is, ol louise, 
JO he low the hi i;;h tiles . ol most ,ii tilieial ilhiminaiils 
^ el i! wi (oiild oht.iin sii< h a sleadv hri.yhimss 
s^ nthel II allv, and (ovei faiilv extensive sin fai < s vv illi 
dll' ]>hosj)hoteseenl snhstame, j( would he possible 
to obtain .i sei v n e.'hle illumination I he i.\ae“ina' 
don of the disti ilnithui ol enei.yv in the spittiiim 
of the lirellv is attinded hv yieat dilluiiilv owiiiy 
to di(“ h'ehle nal lire o| die liyhl I h' I v e'-. i nijtlov ed 
two nu'lhods, photoyi.piliv with p.im liiom.du [ilalis 
and ‘'extinction o! phosp>ioiesn m e,” and ihdiuid 
dial the ia<liation is coiilmed between o -'ud 
vvhu h IS th«' ]e,yioii ot tlu' visible spi'ilritni wlieie 
])en ejition of liyht hv tin- e\ e is most acute Ids 
estimate ol luminous ell'uiencv is basi,d paitiv on 
leasoniiiy mvoiviii” <i.ssumplions of the total emiyv 
of a yiow-vviuiii in leLilioii lo il.-. weiylil, .iiid is 
theielore sonievvlial < hi hums I hit he i oipei t iii es that 
al)oul So per c('Ul ofthetoi.il radiated eneiw ap[ieais 
as visible hyht 

A Nhw 'I'rxiiii l''inKi 'I'ln;' Octobi'i issu<‘ of 
<oni]>l(‘le'' the lliiiil \(ar ol its pnhiK.ilioii, 
and thronyhoul this pellod it has eonsisleiilK (.aiiievi 
out its jmrposo ot scttiiiy forth the proyu'ss ol sciem e 
so far as it concerns onr daily hie In this issm* 
Mr A S Moore directs attention to the possibilities 
of the new textiK' fibre “ aryhan,” which Sir H. 
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Wickham notieed m iialui' use in South .\nieiua 
an<I intiiHliiced Kuii vi'ars a-'.o into the l’edeiat<'vl 
Mala^' Stales, wluue the .iiilhoiilie-> yianted p>,ooo 
.Hies foi Its tnlliv.’lion h is a pi. ml ol die juiie- 
apple tvpe, and its le.ues plil naililv into tibies 
T Ol O It in leiiyt h w Im Ii 1 1 mhk sdk .md e\( ee<l 
die best hem[» .iiid ikix in -'(uiiutii It o-isis the' 
.ution of s« a w.itLU, ,iiid will In- inv.ihiM'le toi nets 
.md ship (Old. lye, tl spin, .md Itle.iches will .md 
letains all <1 v I's, .nid m 1 kt s ,1 In 'u < |odi w In 11 w ov' n 
ellhel .ikrile oi III (^>111) Uli.i 1 lon w u h imio.i ol ll.ix 

ImU \IS<, SillNUIK llllKMlKI We li.ive 
i<'(eiv(d lioni (he N.ilimial ICi'i.mh (oiimd ol the 
I lilted St.ites the Iepi Mlt ol .1 p.ip( I bv Mi t .01 doll S. 
I'llkhel on “ 'I he hidexmy ol SMiiitilu Vilules" 
w hi< h desei V es nolK e Mi h nk lu 1 docs not .ip]>ear 
to be W( il posted in (he lltii.itiiie o! his siibieil, 
toi he pl.U ('s 111 OIK' (.lt«'yol\ the " I lit ( 1 ll.i I loll.ll 
( a t.iloyiie ol St leiililu I item 1 111 " .md the imk \es ot 

the H \\ W list 111 ( o , w Im h ai I' pi I p.ii I'd (Ui eiit iiely 

dllleielil piimiples h()i (xample iimUi thes.heim' 
ot ■' I h“ I lit el 11,1 1 loll.ll (,il.ikii;m " ,1 papei on the 
lioiM ot |•olm^>s,^ would .ippe.ii undei Its author's 
n.mie, the yt out .1 ph k ,1 1 .ue.i ol 1 1 '• ll'U.i, .'iml nmler 
dll' new yimi.i 01 sp.« u s (h-.Mlxd Snnil-iilv a 
ji.ipt I ol .mlliiopoloeu .il iiii'K-! \oudd be i i.isst'd 
limlel Us pelioil, lotalUv. .md -iih|e<l Ml.lttel Ml 
I'uNlier’s Si [leille Is pl.n 111 .itiv mi (ho-.e lines, blit 
he ,yoes oiK' slcj) fin du 1 bv .uiv m .time, tlu iliiiun.i t loii 
ol iIk' -ludioi ami title ol the jt.ipm ,md siibsiitiitiny 
a senes ol mpis, (haliiiy widi die s.du 11I te.ilnres 
o! (‘ai il pai>t'r. whuh .lie siih^'ipunllv’ .iii.uiycd lor 
]>iiiitiny in .dpli.titclu aI mdii (ini oiipt lions to 
.Ml I- nh Iter's s\ s|. Ml an as li.||ow 11 is ' 111 tlie 
natuie ol le.d iliine'’ to !><' im xhanslihle lu < (Uilenl,” 
hi'm e il bibhoyi.iplm .li unities .ik diacy.udcd (he 
(‘xlent o| .ui.ilvsis must he .ululiaiv. .md niiiloi init y 
ol woiK ,im! pill <isi ol( lemliKd veiv (hlliiiilt 
I (t 111 my il w idnn die lanyi' ol pi.u li< e siu li .1 sc heme 
imist he <i c kissifK al loll of onym.il iiiattei .iii.myed 
iiiidei ayned aihiliv isimis I ndei Mi bnlt lier's 
scheme tlu s.iim' siihp'cl .ip|>;ais nmlei two ot more 
Mih lieads,. Nehiil.c 01 leiii-pl.met,11 v, el' Nehnl.L' 
fd.iiie'aiv 011y111, et( Neilliei, howe\ c 1, ot the above 
nu'llunls .itc' .idajiled to (he link xiny of siieutiiic 
p.ipei s 1 111' (limin.it loll ol t Im' .iiillioi’s n.iim- div ests 
the papet ol its ])ro])( r .mtlioniv , while the snbstitii- 
lum ot die .m.ilvlu.il note foi (he .iiilhoi's title 
destlovs die niillv .md piup<>-.e ol the .ntule 
ininidelv -I l.issiin (I hk' o| ( xt ( i pis timn 1 he s( lenlil'ic 
|onin,iis j>iep.ned bv some ceiiii.tl .mllioiilv would 
nndonbti'div piovc* ol yu-.il n.ilioiial setvKe, but an 
I ltd ex pn pared on Ml !• iik hci's lim ' would ]nid)ably 
be sid.foiii ( oiisuited 

( o) oil' kill Ills IN Micuostorv - Messrs Kodak 
h.ive pisl issued tlu* sixth edition of then booklet' 
on photoinu loyiajihv It h.is been u vised so 1 h.it 
It now d( ,ils with (111 liliiis nisli ml o| plate s, bi myl^ly 
It into line with Mt'ssis Kodak's |>r.i(tue cd mikiny 
•iliiis .jiMv on rmonnl of the in.mv .ul\.iiUa'-c"^ that 
du'v oflei It im hides [or the' liis( iinu' debiils of 
.1 s( I of Idle initciy’s lilteis tor dillerential colour 
illiimtiiajion in nmioscctjiv \Uhon,yli tliu luethocl 
ot lilumin.idon vv.is mtiodiuid bv Mr l<]ier..'*'ery 
some 2 ^ ve.iis .\yo, Mi Idumbeiy s.n s Lh.U this 
IS,till' tiisi lime di.it the disi s .md iinysjiave Ix-eii 
ni.ide com men i.illv in a snit.ibk kuni and 111 siuhible 
Colours. 'I he hook yivcs within its pi p.iyes .1 yicat 
deal ol infonn.ilion on the- .uljnsiinenl ol the app.ir.Uiis, 
the use and proj^erties of coloin liltc'is of all lands, 
c'xposiiie factors, and .so on 
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The Origin of Atmospherics/ 

By K. A. Watson Watt. 


'"PHAr abnormal outbursts of atmosphcrus —the 
".t'stortns” of th(“ radio-telejiraphist—were asso 
dated wjth convcctne weather \\as indicated by the 
work of the British Association Committee on K.idio- 
telegrapluc InvestiKalions in loi That .iclu.d 

tlumderstorhis could b(' located by diri'clion-finduig 
on atmosphencs was established eaily in a Meteoro¬ 
logical Otlic(i investigation Ix'giin in T015 But it 
hcLS not y<'t been shown whether-tlie fully ileveloped 
tlmnderstorm is thi‘ only, a mam, 01 nu'relv a sub¬ 
sidiary somce ol atiuospiiencs 

A critical examination of tlie lUila obtaimsl m 
the Meteorological (Jlfuo mve'iligatioii rcleiiXMl to 
]>romises to throw some light on the riueslion, and 
it has been thought desirable to give a preliminary 
indication of the esideiice wliicli is emerging 

'I'lie coastal dne(.tion-lin<inig st.ilions of the 
Adniiially co-opci.ited in the iiu estigation hv 
leportmg the app.iunt direi lion from \\hi<h atmo¬ 
spherics were iiriuing wheneNer sinli a direction 
was observ'ed, ami wlieii piessuie of trallic peinntled 
an observation. 

Some Iwelse st.itioiis look part m tins S( lieim^ 
^\inch beg,in in Maich loid 1 he cx.unin.ition ol 
the results lias Ix'en made loi two veai-', A]>nl loK) 
to May i<>i8 Dining this peiiod theie were .ip- 
proximatclv tooo ixiasions on utmli three or inoie 
.Stations obser\ eil a directum ot at rival of atmosplusics 
W'llhm the same liour On ]>ioltmg these ajipioX!- 
matclv smiulta neons obsei va I ions on a gnomoim chart, 
it IS found that ou almost e.xactK half of the occasions 
the throe or moic b( -iings f^ave an mleiseclum m a 
jioiiit of a hmiled aiea, imlu.iting a sourio ol 
atmosphencs at a point so deleimnu'd \ctiially 
the ihstribiition of lhi.se mlcrsi'cLioiis, according to 
the number of participating stations, !■, as follows . 

Sx statu'iis giving luMinigs nu'cting in a 
]>(>int (witliin the limits of aimraiv 
of oliscicatinn) . . . . 2 

T'lve statifms gnmg hcanngs nuding in a 
point (within the hiiiils ol aiiuiacv 
of obseivalion) . . . , 15 

Tour stations giving bearings me<‘tmg in a 
point (uilluii the limits of aiiinaLV 
(,>1 obsi I\alion) . . . (iS 

Time st.ilioiis guing ix.'iimgs meeting 

exarllv in n point.2 ;i 

Tlirre stations giving beaiings iiuitiiig in 
a ])oiiit .ifbi adpislinenl within tlie 


llliiiU ot 

ai 1 uiac 

), .IsslUIU'll ± S 


dcf;|('es 


. . . 1 10 


Three stations 

gi'ing 

he.viiugs failing to 


ini'i't in .1 

pniiit ljul (lelmaling a small 
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■J'ulal in 
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The comjianson of these locations with meteoro¬ 
logical data is a somewhat I'xtensive investigation 
and IS still in progrci?s. In 288 cases, howevei, the 


’ PiiShihed by f>CTnu>w>n d tlip Kadio Ren iicli Ro.ird f>f theL)ei>.irtnient 
ol Si ii'iililig ki-ilir' li. 
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immediately available data seemed to provide an 
adequate basis for discussion, in a relatively small 
number of cases only were llumderstorms found to 
have occuned in the region located as a source of 
atmospherics, and near the time of observation. 
Since the tliuiuhTstorm is a known source of atnio-_ 
sphc’iics, it IS not proposed to detail heie these cases, 
jiarlicularly as it is ncxessary to search more closely 
foi records of thimdiTstoims, \s'hich arc notoriously 
spor.ulic jilienomena, liable to sliji unobserved 
tlirougli the open mesh of the network of ob.serving 
stations 

(-'onipaiison was also made with the map in the 
Jintish Daily Weather Keport, wdiich shows tlie area 
over which ram has fallen during the 24 hours, 
7 AM to 7 AM. In 23<) out of the 2S8 cases, the 
apparcMit source of atmosjihencs was definitely 
.issoci.iteil w'lth the rainfall are.i for the corre¬ 
sponding 24 hours In 105 cases the souice was on 
the ad\ammg edge of the ram area, in 75 within 
tlial area, ami m 50 cases it was ou the rear edge 
Ol the leinammg 4'.> locations, 30 were fcmml to 
lall in places wluae lliundeislorm or squall pheno- 
mmia had been reported about the same lime 

Thus in only 10 of the 288 cases, i c m per cent , 
has no meteorological relation with the source of 
atmosjilieiKs yet been traied, while it is also note- 
wotlli) that 10 of these 19 fell m the least tliist- 
wmtliy class of location, the three bearings dolme.it- 
mg an area not negligibly small 

One IS therefore faced willi the .lUernatn e 
conclusions that— 

(1) Bainf.dl, wulhont the occinrcnce of ,l fuIK 

developed thiimh'isloriii, is an inqiurt.ml 
source ol atmosplieiics 

(2) The dinudc ol south-west Iciiropc is so wet, 

that tiiere is an extremely Iiigh piohabilitv 
of rain in a r.mdom 2| hours at a iMndoni 
jioml 

d'o lest llie v.ihdiiy rif comlusiou (2) the ma]>s 
lor the sfime two-year jieiiods were iiseil. hoiii 
mdividnals (two without knowledge of the nalme 
of the test) weie asked to carry out a blind spotting 
game bc' placing a random dot on eacli chart, withoiu 
seeing its ihTail. Again, many of these dots were 
beyond the lange of adc<[na(o d.ila, but 335 out •>! 
732 could be compared with dati The results show 
that the diames .ir<' nearly cweii for or against ram, 
the distribution of the random points being 


In ram aiea.73 

On tulv aiK mg cilgr . 

()n r(‘ai edge.O2 

Total .I'.soLi.itcd witli rciinf.ill . . 181 

Total ileliiulely not so .issoi i.iled . . t s | 


It appears, therefore, to be established conciusuelv 
that .1 very high pioportion of shaiply dclined 
sources of almospluTics are to lx.' foimd in areas m 
whuh ram is hdimg, and paitnularly on llic advanc¬ 
ing edge ol such aieas, more than 90 per cent 111 
the present senes being in ram .ucas, and 3b per 
lent on till' forwaiil edge of the 2.]. hours’ ram dica. 
it IS peihajis a jxu iuissil)le mlcrencc that, were one 
able to deal with the instantaneous advancing edge 
msleail of the edge of the area for tlie day, the latter 
figure would be increased. 

The rc.sults of this investigation fall into line with 
modern views of the mechanism of rainf.ill and 
thunderstorm phenomena. The separation and ac¬ 
cumulation of charges tauseil by asccn<hiig currents 
may be readily behoved to be mote pronounced on 
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the forward edge of a ram area, and to stop sliort 
of actual thuiiclorslorm formation, while still being 
suflkiently marked for the necessary readju.stinent 
of charge to originate electro-magnetic wai-cs. Tlic 
difficulty of picturing reai^uslmeiils propagating 
railiation ol such energy content as to produce 
audible atmospherics at distaius's ot more lli.in looo 
kilometres, without producing visible lightning oi 
audible tbunder at ground stations near the Mfuice. 
IS considerable, but not so gioat as the dillunUy 


of picturing sulhcumt '' lull scale “ hf^htnmg dis¬ 
charges. or othei known phenomena, to .lecoimt for 
the reception of .itmospherks at .m annual .iverage 
rate of more than one })er seioiui at a station in 

these' latitudes 

'Ihe uiitoi dc'siH's tf> acKnowK'di>(‘ his iiulebtedncss 
to the Melooiologu .d Ollue and totlu' K.idio Krseareh 
Hoartl, loi pio\idmg tli<‘ Kuililies foi f,in\mg out 
this woilv, and foi gi anting [H'I mission to publish 
the results. 


X-Ray Electrons. 


A mong the items of tlu' programme ol section 
A of the Itiitish Asstmalion .it Mull this coat, 
there was one of outstanding interest consisting of 
the description of some very beautiful expeiiinents 
which apparently constitute still another tiiumpli 
for the (luantnm tlieoiy and the atomic llieoiv of 
liohr. }k)th M le Due de Itroghe .lud Prol K 
Wlnddmgton. who desenhed the expcumenls. ha\e 
rc'ceiilly been working on the same subjc'ct, namelv, 
the propiTties ol the elections ejected liom iiieL.dlu. 
atoms by the incidence of X-rays , and their results 
arc* in general agrct'inent 'J'he method of proccdiiie 
has been to allow a beam of i li.ir.irtensln X-rays 
of known frecpiency, lot example from a liingsleii 
anticathode, to fall upon a prepared mctallie siiilacc, 
say of silver The electrons which, as a consccjiience, 
omeige fiom the silver do not all possess, as Darkla 
at liist supposc'fl, ispi.il .nnonnts ol eneigv d'lu'y 
thus have ditlc'reid velocities, .ind, by the well-known 
method of the ajiiilicalion of a suitable m.ignelic 
field, the oiiginal mixed Inmdlo of electron'-, can lie 
(lilloientially dc'lleclc'd, <ind sprc'ad out into .1 
‘'magnetic spectrum” A fix'ussing device is em¬ 
ployed whe-rebe the elections of llie same speed arc 
concentrated upon the same part of the jilioto- 
giajihic plate, so that oacli lino m the spc'ctruni 
coiresponds to a groii)) of elec irons having a dehmte 
velcjiitv 'I'liere is a ceitam amount, of gcncial 
fogging of the plate, but the compaiativclv sharp 
line's snjienmjioscd are imniistalcable Sevc'i.il .ictiuil 
plates woie shown both by M de Hroglic' and Prol 
\\ hiddington 

Tlic inlcrprc'tatiou of these spcelia, which aie of 
vuiK'wh.it simple appearance, [iroves to be most 
imixntanl m n'lalion to current theones of cpianla 
and atomic stnuture In tlu; litst j»lace. the jthetio- 
meiion obevs tiie genc‘i<d law ot plioto-elec.(Tic c'lle( ts, 
in that tlu' vc'locity, and theo-lore tlu' eiiergv, of 
the c'kc trons expelled depi'iids oiilv on the fre(|uenc y, 
and not on Die intensity, of itu' exciting X-iadi.ilion 
Of still gicater nnportani-e is the beaiing of the 
cxpeiimcntal rc'sults on Ifohi's llu'oiv ol atomic 
constitution As is well known, this thci.uv' involve-' 
that the elc-ctions, in number .V, which suriound 
the nucleus of an atom of atoimc number A', aie 
distributed in a certain number of regions, or lavers, 
each charactcrisc'd 1)\’ the woik which it is m.cessaiv 
to expend m order to lemovo an election from tlu' 
region under <oiisideiation. and bring it to tlu* 
exterior ot tlu* atom If wc' denoLc- bv tlu- k-tkis 
K, L, M, etc, the levels ot tliesc regions, we can 
attribute to them energies of extraction IIT, 11’/, 
Wm, etc. The fundanu'iital principle undcilying the 
production of Die magnetic spcctia above inentionc'd 
will be made clear by quoting from M clc: Hioglie’s 
remarks . 

*' What appears to happen is that if radiation of 
frequency v strikes one of these electrons, situated, 
for example, in the region K, it communicates energy 
equal to hv in order to extract the electron from the 
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atom, it is deal that the t<)ipiis<l<', oiu e H'lnovocl 
lioin the atomic edilue, will possess .1 icsultant 
('iiergv e<[ual to /n* - IPa 

In this, of couise, h w Plain k s (oiistant. and Die 
lesiiltaiU eiu'igv of the I'lc'ctioii, which jiroves to 
have the valiu' .speeilied, is th.it which is ine.ismeil 
t'xj>erinic'n(all\' by iikmus ol the m.igiU'Lie delleclioii. 
I'or liulv monodiionnilio X-i.idi.itum, tlie magnetic 
spectrum would thus consist ot a lew lines, corre¬ 
sponding to the v.iiious dillt U'lil i<-gioiis ni the atom 
ftoin w hu h elections mav Ix' c|ed<‘<l. / < to the- vai loiis 
possibli' Vedues ol IP I'nlcss hv gu-aici than IP 
the ladialioii is iiu.ipable <d cxtiaclmg elections 
troin tlu' .it-<nnu rc'gion in ipu'slion I his ptovc'S to 
be liiic' c'xiieiinu'ntallv , unk'ss ,m .mtu .itliodc is 
nseil lor wliicli the fret|ueiu\ ot Ihc- c h.ir.u (cTistic 
ladiatioii IS sulluu-nlly l-uc m i<‘l.itio]i to at least 
some of tlu' c'neigics ol (‘Irclion cxtiaitioii tor the 
iiMcliated metal, no magiutu '-iicilimn .ippe.irs 
With a Coididge tidu- .is the somi-- ot \-ravs it has 
not been jxissiblc' to maki' hv lai,uc enough to extiad 
Die iiioie deep-sealetl ekt Irons m imtallu atoms of 
Jugh atomic miinbei . but the emplov nu'iil ol y-rays, 
with their imu h gie.ilei iieqiHiuv, has enableil 
h'lhs to extc'ud Die pnucss Ut (!iese legions, and 
to prove in tills c<ise also the v.ihditv'ol tlu'general 


relation ■» 

'J he lines in tlu- inagiic-tK sjxdia aie usually 
composite I Ills .iiises li<iin tlie lac t th.il tlu- X-ravs 
Used are seldom moiiodii'miialu, (he i li.iradi'ristic 
r.idiation liom tlu* <mtuatliode having sc-veral coni- 
jxments Again (juoling .M de Pioghc* 

” JCach line ot Du; spc'ctiiim of the nu idenl X-iays 
re-echoes on ea<.li level of the illmmnati'd atom m 
siuh a wa) that we obtain .it oiu e an an.dysis both 
ol Die spec tral lines ol the illuimn.dmg beam and of 
tlie Pohr levc'ls ol the illnminaled <itom ” 

The iiu'tliod, as M de Proglu pointed out, selves 
for nu'.isunng, without tlu' mteivention of <i Lrystal, 
Die lie(|ucnev and w.ivc'dength ol X-iaduition. It 
thus Imnishes a. nu'.iiis ol clu'i'king Die niagnitndes 
of the (rystal sp.icmgs whidi form the basts of X-ray 
.itialvsis 

I lie papcis of M de Proglie and I’lof Whiddington 
evolved gieal intc'resl in Du* Si-elion d hero was 
some discussion, j).ii1iciilail\’ with reference to the 
general fogging ol the m.igiu'tu sjx'dnim pl.itoj, 
whu h seeiiHxl to point to some ol Du* ejecU*(i electrons 
h.iving all soils «if emergent velocities Plot 
Jandeman suggested the possiluhtv of having to 
assume that in the atom llieie woie luiiuerous electron 
levels, inste.id ot the comparativi'ly small ■nunibc'r 
assume<l*bv Pnhr Sii Eiiu'st Kutlierfonl, liowe^er, 
was satisfied that no siu h exjiknialion was needed, 
fcir the re.ison that the fogging w.is inevitable, owing 
p.'frtly to the general radi.iLion from the anticathode, 
and paitly to the tact that some of the ejected 
electrons would lose random amounts of energy from 
various causes along Dicir paths to the photographic 
plate. A, 0 . Uankine. 
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Correlation of the Social Sciences. 


A CONI'iCRI'-NC}’' was licld at Oxford oil October 
^ 7'<), iiiidtr tile auspices of the SiKioto^ical 

Socu'ts', with llie view of sc'cniin^f jiroper (orrel.ilioii 
between the \'. moils sueme'^ cunt iilmlorv to the 
s< leiu e of so( lolo^V Or \ J ( .11 1 \le. Cef I iiiversit\ 
( ollej;e, O\foid, aetiil .is loc .d sein.t.in', .iiid othei 
Oxford 11ic.11. sill h as ('rof J f. Miics.indDr l< l< 
M.iietl,h(.lp(‘d 111 lhc\\orkofor}.;.nusalioii 1 he W.11 dell 

of New Colle;;e j’.Ue the o[ieiuii” address llistoiy, 
f;eoUMph\, 1 u<>Iok\’, ps\ choloi'N, philoso]ihy, .inlliio- 
polo^v, economics, ami iiolitK.ir sc icm.e all these,- 
subjects Well’ (oiisiclcicd, llie re.idiii” of a ]).i])er on 
eac h bein^' lollowi d li\- a disc,iissioii 

Mr I S M.iimii c-mpli.isised the nec'c! foi a c oust a ill 
return ol the soc iolo;4isl to histoii', in histoiv wo 
saw soc i< al pi iiu ipl< s m at Uon 1 le pointed the 
<liftt lem e bi (wc‘(‘n tin two im Ihods b\ showiiiehow 
the- lno'.;i.ipli\ ol .1 ;.iieal man like Najioleoii, sav, 
c<ndd be inateii.d hn tiislou 01 tor soc iolo”\, .iccoid- 
111); to llie wa\ in w Im li ;l was li t alc-d Sii 11 alt 01 il 
Mac 1 - indcT (ni 1 oni la'lisl iiu t ion to some til t he ollit i 
speakers} made- m-iv nioclest claims lor ya'o.'^Mphv, 
nil ic-l\ pointiini out th.il if w.is a Inniliiiy la< loi in 
SOI lolo'iK al iii.ittcis Ml I s llnxlc\ .illcmpteil 
to show the ])i me iplc‘s w hn II .11 c t tMHinon to human 
.Old non-lmniaii bioloy\ lie slo.ssed the biolo);it.<.d 
ditleiemis between m.ui ami othc-r oi;;anisins as 
a);ainst tin n semblaiu es, and lebiitted the c kiniis 
ol those- who seek to make the slrm^yie lot eMstc-nce 
the most nnpoitant biological ]>iim.iple I'lirthei, 
he pointed out that tin j^iiuial diuctioii obscT\able 
in or);.ime i\o|ulion ]>io\ided .in objc-ctue c.iii<iion 
foi ide.is of [uoL;ri s ni soc i.d science Piot M\ies 
was eni[)h.iti< cai tin nec-d Ibi .1 bio]oi.',i<.,d basis Jc.u- 
an\' 1 1 lie >■> lem e »d so' loloye 

Di Maielt ii-.id a \ci\ sinniil.'lin” ji.iper on 
.inlhiopolo';\, kiMii.i; sitc'ss on the tact that anllno- 
polociists weic- now coinniy more ami mou‘‘ to mlopt 
what nn;.'lit lie callul so(.'iolomi al inetliocis, m Ih.U 
the\ wiic iii\esti'.’,.itin,!; whole iiiltnies jiisle.id of 
isolateil mtioiis 01 beli'l-. Me made it ile.it that 
the onl\ e>s(ntial distimtion betwee-n antlnopoloy\ 
ami soc io|o;;\ to-da\ Is that the- lonnei m\c-sii-^ated 
])nimu\e peoples, while the l<i 1 fi-i isi.omeinLd with 
1 he ipealei < oiiipk xit \ ol c i\ ih-.a I loii 

brol Spc-.iiinan ni.ide l.m^e el.inns on bc-li.ill of 
j)s\ c lio|oi;\ , .md dre w .1 \ i\ id (it soinewh.il nn]ile.''isni;;) 
jiutnu ol .1 liitnie state- ol soiiet\' in wlikh the- 
.dulll\ ol <\ci\ bo\ .111(1 );ltl wonkl be ^.ne^eil, .iild 
then c'c I np-itioii'-. toinid [01 tlK-in b\' the apjdu.ilioii 


of mental tests This would bring about a state 
of affairs m which tlie just cliuins of democracy 
would be leahsed, together with the merits of 
anstoc.r.icv 

Prof. Leonard Hoblioiisc, in an attempt to lead 
the tcmleieiKe Ixuk to fundament.ds. insisted that 
[ the juimaii' diltereme hetween sc u-iice and philo- 
sojilij was th.it till' latter mlnuliueil the idea of 
\.diies a slaleineut which provoked an mleiobtmg 
disi ussion 

Liof \\ ] Roberts, m disciissim; ec.'cmoniics, 

jicunted out lh.it a bioad treatment ol the subject 
was !K‘i'Ossar\, parluiikuiv m order to prevent the 
(cimmon mistake of students of regarding Iiu- existing 
st.ile of altairs .is a[)pro\imalelv ide.d Historical 
and sriciologieal .mpc c Is of tlie seieme should be 
slrc'Ssed 

1-111.iU\, Hr CarlvU-, in a i Imiac-terislu ,dl\-.umising 
.111(1 vigoioiis address, dealt with jiolilkal science. 

'! he (oiderc.nc(; w.is olivioiisly a sue c c-ss, in th.it 
it siimiikited Ihonght .end disciisskm, .uid w.is juolit- 
ablc- to those- who took j>ait 111 it Hut the •'iibjeets 
trcMlcci were so huge, llu- modes of tre.itinent so 
lik'd, th.il m.nn wi-ie doubtliil wlu-thcr miirh 
.idv.mc.e It.id lx en made b\ iH close- along the jialh 
of eorrelalion 

Ml (h.ih.im Wall.IS, in opi-niH); one of tlu- ch-bales 
in his most lelushing in.iniiei, ni.ide .1 -mggesticm 
w hic h niav prov e fruit tul Uc pointed out I h.it those 
who pic.-seiilc-d p.ipeis wc le gi\c 11 mile li too iiee a li.ind 
—that lhi-\ coiikl s.iv wh.U lh<-\ liked, .iml that, <is 
.1 matter ol l.ut. tins w.is nsuallv not wh.il llie 
soc'iologlsts wantid to know lb- sng;;e-vli‘d that 
soelol(^'gl■^ls --hoiild ili.iw nj) ij!irslionii,iiii’\ asking 
for ansucis on ccil.iin di-limtc- j)oinls lioiii the 
iintlnopologi'ls, till ])s\c liol()gi-.ls, till- laologisls. .md 
Hie rc-st 

it N (leal th.il soc lologv can become .1 most 
impciit.nit seiciice, and that 1I-. tuld is one )e !1 
s(-\ci(lv .done 1 )\ ollki sik-m.is Hut it has to 
.K.c.ept the- dal.l ol .1 gieal ni.iiiv special sciences, 
to take liiein on tiiisl, ami then to correiale lli'-m 
in .1 j'.ulK ulai w,t\ It is to be lioped tit,it the 
Soc Kilogu .il Socklv will .idojit some sm.h jtkm as 
th.iL ol Mr W'.ill.is, pinning the cxjieits down to 
.utsweiing ec'il.tm problem-- on wlmli it imisi have 
lii’ht I his might lie done- .it m-vl \ r.ir's c oiilc-rc-ike , 
.111(1 the vc.ir .liter .inolhei nnghl be held to dial 
with the jmielv soc lolcjgk .d t.isk ol s\ iiHksising and 
einp|o\ ing llii-sc' dal.l 


The Effect of Deformatioic. on the Ar i Change in Steels. 


■'lll'lRl-i IS Loiisidc-iablc. (w ideiic'e .is to the exislem e | 
ol lag m the ei\st.illi i.tlum of jie.iilitc, [t.irli- 
< nkii 1 \ Ml hv poenli ctoid ste< Is Cooling cnrv cs show 
It m the observed teinpc-i.dine of the tli.inge, winch 
dkpends on the i.itc- ot cooling Mu.iosc opu .d oIi- 
servalions i(‘slilv toil 111 that t hi-jiusc lu i-of c ailndc- 
mu Ic-i within the .uistenilc- (g.imm.i non) aic-.is li-ads 
to c r^sl.dlis.ition ot globnkir jtearhte at .1 Lemiu i.iline 
(.onsidLiaiblv Inglu-i than that at w hu h glow Ih ok ills 
in till- aUs(.-m_e of such nmlei ^loreo\eI, the growth 
of Kum-llai ju-.iilile wlien om e sl.uted (foes not 
Ol cur sinuitt.mi-oiislv llnougluml the sjx (inu-ns 'I'lie 
ihange proceeds gr.idnallv, .md theic- is no cIiII'kiiIJv 
m (juciiehiiig a spi-( imeii so th.iL it lonbitiis arc as bolli 
of peaihte (tiaiislornicd) and m.irtensite (partially 
transformed) intc-rnnxed 

In taking looling turves, the specimen is usu.ally 
allowed to tool undisturbed, and Mr. J. H. Wliiteley 
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1 has condmfed ,in iiivesiigalion to test wticther 1 lie 
lemiieiatiirc- of the change could lie laised and the 
iMlc- ot jx-.iihle giow'th im re.ised bv cleformnig steels 
in this im-last.ibk- /one Kc-ceiiltv A h' 1 lalliinoiid, 
in disc iissing till- cjneslion ol del.ivcd c 1 st.dlis.ilion, 
u-niarked th.il lor supei-sa'in.‘le'i solul solutions, 
viok-nl mech.mu.il worlung ni.iv bi- tlie an.dogiie of 
.igd.ilKcn In Mr Whilclev’s exju-iimeids, devribcd 
lielort- a recent meeting (»t the- Iron .iml bteel Institute, 
two melhods ol ciefoiniation wt-ic used, namely, 
b.imnieniig ami Ix-mimg lests vvetc' laiiied out in 
a sm.dl, elettiically healed, veilieal Ininaee, lostnig 
on a blotk of slc.-el ' A b.ir of li.ird tlnomuitn steel was 
used ,is an .null, separ.ited fiom the sfc'el block by a 
Ihitk pad of asbestos Temjieraturcs at the surface 
wf-re measured A rod of mangiinese steel selectotl 
betause it is non-magnctic was used to iransiuil the 
hammer blows to the specimen on the anvil. In 
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carrviiiR nut the <leformation by hammering, t«o 
small specimens, eacli weighing about one gram, were 
used. The temperature was raised to C. and 
then lowered 111 about ten minutes to 695" C After 
fifteen minutes tlic manganese steel rod was carefully 
placed on one of them, and a stnait blow given with a 
hammer d o neutralise the ellcct of any sligin diUn- 
enco in tempeiatnrc between the end of the roil ami 
the ])icces, the rod was also jilaied on Ihe oilier, but 
no blow "11''given Ihc positions of the two pietes 
were then inteichanged After .in mlerval o! tea 
mmiites, the teinpeiaturc still btang (195' t' , ttie above 
proccdiue was lepeated in valuing ouh-r about six 
times, and altei a furllic: li\«' minntes i!»e sp<‘i iimms 
were (iiienched in watei 'I he (UdoniMtions j)r<Klm ed 
were coinp-irativ<‘lv small, not ext ceding of an me h 
Re]>eated ex])eiiments all agreed m showing that the 
lag at \r 1 v\as dimmislu'd by this slight (h'toimation 
’Ihe aiitluu shows two pholonm rogra])lis In oiu' of 
these (the hainnu'rcd specimen) fiillv liall (he austenite 
are.ts h.iv e been roiiv’ei ted into pe.ii lite In the other 
(.111 nnhammered pie» <“) oiil) one sm h anM lias under¬ 
gone a change 

'Ihe same apparatus was used m llie flefoitnalioii 
by bending ('xiH'iiments A \’-shaped not< I1, 1 ot an 
jiit h deep, w.is c iit in tlu* lop ot the .inv il, and Ihe end 



of the manganese steel rod was shaped liRo .1 <'liisel. 
The metal used was a mild steel sliip \ m x in. 
X Pfl This was ))l.nod across the noteh, heated to 
(joo" (hand cooled to ()o5‘ C Aftei fifteen minutes 
the rod was placed upon it so that Ihe eml w.is in line 
with the note li. and 1 wo or thus' lighi Mows w ere gi\ eu 
with tin* h.unmei In this w.u llie sinp was Ixmt to 
an angle ol .iboiil Oo \ft<i a luilhei live miimtes 
at (lof) tin strij) w.is i.ikt'ii out ami (pniuhed 
I his expennient was madi‘ re|>e.ih-(li\, .i^w.ivs with 
the same ri'snll At the hem!, ,0. sht .w n in the .inihor’s 
pliott>inu logi.iph, ])<'aihl<' was .ilw.iv picxait, hut m 
tin’ limhs w heic’ I In' yiet al had m i| hi en disim ted, the 
stnutiiie consisted almost eiiliielv ot teirite and 
maiteiisite \ siimlar hut l-'ss pionoiiin eil etieel 
was piodined wlieil sliips weie heiit while heiilg 
iii.niUained .it .1 tem))er.ilme ot 700' ( 

i'he .mtlior sttdes iiu oin hision 1 hat ,1 It hough lag was 
n'diued. It w.is not complelelv ehmm.ited by tin* 
methods of (leloim.ition use<i. simc, m a ptcvioiis 
investig.ition with the s.nne steel, globular j>eailite 
W.IS loiiinl to glow lielvveeil 705 iiul 70S ( when 
c.ithide ninli’i weia- iiH'seiil ill the- .iiistriuU' Itotll 
hamnn'img .un! heinhng test-, liowivei, agiec’ m 
showing ill,It tin' l.ig .it \i 1 i ,111 lx .1 ppiei i.dily 
diminished tliiough deloi m.ilioii 


Medical Education. 


'■["HlC piofession.d (oiitse has grown so lull m the 
^ tiaining of ,1 mednal student that it has 
bc'i ome iiKH.e'inglv diMnnlt to covei tin' gionml 
and siH nieApi.ihlic.ilioii in .i le.ison.dile time Some 
ve.irs ,igo this lat I. laised in .m acute form tin' position 
ol Ihepiehniinan i x.innmiLions 111 (he imie scieine. 
It tin so exanun.it ions wcie .ihohslie<l, 01- plaied 
cuilsnh' the prolessional course, obviously a gam m 
time would lesiill for .ihU'i slmh ids Ihe liesi 
mioniiL of the mattci is to Ik- found in tin- appendix 
to Ihe Idth repotl ol Ihe Iv’ov.il Coiiiniission oil 
1 111 V i I si 1 \ i-,< hn ,i 1 loll III lx )'nlon — c's] lec i.div uin U I 

the tvuleme -it hn II Moms, Mi I'lexinT. and 
olhei-s the pr.nlni' iiiolint (ouiUiiesin reg.ird to 
llie pi ('hill ilia 1V suein I s 1 .itso ele,\i iv <les( 1 ilx-d 

1 he new legiil.Uioiis ol Ihe (.ain-ial Mi'dn al Momnul 
in legaid to sliidi-nt regislialion nresuin.dilv indir.iti 
the (, om he-ioiis of lli.il hodv on lh<' piohleni Ihe 
prchmin.ii v s( n in es .no telained, hut two ol lln-iii 
plated outside tin- prolessnmal ionise, .d the 
s.inie time the Igi- of stiuK-lll legistlMlnui is I,iised to 
seveiid'eii veais riie cxamin.dions m (Inmistrv 
and })h\sns inn-d Ik- passt d hilon K'gisti.dioii hid 
tijlt) the (-xainmalioii tii geneial edm.dion Iholi'gv 
iii.iv not he taken inilll aiti 1 legistialion 

'1 In- ex.mim.dlolls m tliese [U'elnmii.nv scieini-s 
must hi-( olidiK led or 1 ecognised Id one ol the i xisl- 
!iig In eiisiiig liodies It rem.iiiis to Ik si 111 wlial 
provision the Ini-nsing Ixidies v-ill make toi these 
pr(--r(-gistiatvon examinations llie Coniond Ifoanl 
has not vet issued its regul.dions Slmleiil ngislia- 
lion is, of (oiiise, at |)reseiit not leg.illy ohhgalorv, 


hilt tin- oiliei In eiising bodies, sii. h n - tin I du\ eisil u-s 
ol ()xfoi<l and I'amhinlge. ii-.ii,illv loiihnm so l.u 
.IS ]X)ssil)le to (he 1 ei pill en leiil s ol ihe (h-neral 
.Medic,d < oiun il M is ,il im s'-nt tiiihki-lv th.d either 
()\loid 0! ('ainl)ndge will a!l<-i il . entiiid pi.nine. 
I'dn h w lit < out nme (o Coiidin I its pi eseiu pi ellllUll.U V 
exaumi.i I lolls ,ind postpi^n-’st ud'-iil o gisii.ilioii iiidtl 
.dll I lliev llave Ik en p.lsseil 

1 In se ex.mimalious i.iii all ot them now he lak(-ii 
limler cllaiu umdilioiis hefou Ksidiini- is begun. 
I'liis I ()m[Kir.i(iveK leceid coinis-.ioii on the pait 
ol these iimveisiiM-s li,ive^#llnn landid.ites piattl- 
i.illv im.itlei Ic-d hv tin new t.ein i.d Meiln.d ('omnil 
leglll.ilnuis |lo\s going to lhe-.e lllliviisdli-s Will 
jxrdpone legist 1.11 ion until .iltii p.i'smg tin- pie* 
hnmiaiv ex.imiiMUoiis iiiste.id ot, ,1^ ,tl pusc-id, 
K gist( ring w hell t hi-y hav e p.issi d 1 In' gem r d eiiiic.i- 
11011 ex.mmialioii It is not miiikelv, howivei, that 
holli Oxiotil .md ('.imluidge 111.iv exirml leiognition 
to biology m tin'll own lligini (dililn.ite examiiia- 
dons -ihev will iiievitahlv do so ^ome d.iv' 'Ihis 
vvoiild pieveiU a h.irdship wimh m.iv' on.iir at 
pieseid to a ho\ who I.III olilv pioieed lo the tiiil- 
\«isdv il he wins .1 siholaisliip Ihe iimveisily 
s< iiolaishij)s .lie ojien iij> lo mnel< 1 11 veals ol age 
It .1 ho\ w.ids loi tlnse ami is mism i esslul, lie 
vv(*nld Inive Cihtaiind his ipi.diln .ilion moie ipiukly 
h\ l<-avmg sehool .d s(-\ i-iiteeii v-'.ns ot .ige .iiid pro¬ 
ceeding sUMight lo a hospital II In is .diowed a. 
leitilK.ili toi ,itf the juilimm.iiv si nines on the 
llighei (erlilicalc exaiiimalioii, sin h .1 hoy wonhl 
lose less I mu- t 


The Chilian Earthquake. 


I ^ROAl the Inst .icionids vvliii h li.ive ii.idied this 
eoiintiy, it is evident tliat one ol tin- woild’s 
greatest e.irtliqii.ikes in'emied shoilly heloie imdmglil 
on Noycinbei 10-11 oil the < oast ol ( hile \s m 
all such e.n tln|U.ikes, tin' dni.ition ol tin- sho* k vv.is 
considerable —m-.irlv thiee mimites .d \ .dpaiaiso and 
lour mmules at Calder.i --but it should he lomcinhered 
that such estim.Ues in.iy me hide some ol the im¬ 
mediately siu'eeednig aJter-shoc ks. I hero laii be 110 
<Ioubt, however, as to the great extent of llu- disluibcd 
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area Mong the loast, tin- sln-i k u is (ill tiom 
\ntot.igasl.i to X.ildivia, .1 didaine ol iinj) miles 
It w.is leit aeioss (lie loiiiimnl d liiicin-s .\\tes, 
wheic It WMs strong enou-jh lo sli p i |i i ks ,\.s this 
edi Is about 000 miles tioiii ( i ijiiimho (wlin h .i{)])cais 
to be near llu- opneidu), tin disluibci! atea must 
(ontain moie th.m luillioii M|u.iie miks '1 he 
shock IS ,iIso said to li.ive bei 11 leit .it I Ido, in Hawaii, 
but, without liirthei and imuh stiongci <-yidencc‘, 
the statement ni.i> be disirediU'd TJie district over 
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winch Ikhiscs were damag(‘d was also lar^jc, though 
perhaps not unusually large. The zone most affected 
was that btdwcen Coqinmbo and Chanaral, the lallcr 
place being nearly loo miles north of Coquimbo, 
but liouses were aKo slightly damaged <il Valparaiso, 
winch lies about iqo miles to the south. 

In this ciirthqu.ilce, as m so many otheis on the 
wi'stcrn coast ol Aineiica, il is (hlliuilt in the early 
lU’Counts to scjiarate the elfecls (A th(“ shock Iroin 
those proth^ced by lln‘ se.i-w.ivts and bv (he fires 
that tullowc<l the earlluiiiake 'I he sea-\va\es weie 
observed along the coast Irom al least ^tll<)lagasta 
on the north to 'rahahuano (near ( oncepnon) on 
the south, a distance of neariy a ihonsaiid mile's 
riioy were huge enough to w.isli away boats al Hilo 
m liawaii ,\11 the submaiine c.dilcs along the toast 
appe.ir to be broken, but llie sl.ilement that soundings 
taken between Copiajxi ami ( aldcra g.ivc a de]>th 
ol 86 fathoms, instead ol 2800 lalliDins as inaiked 
on the chart, mn;.t td course' 1 «' erroneous I he 
e.irlhquake resembles its jiredee essors 111 its submarine 
origin some distance fiom the co.isl 

University and Educational Intelligence, 

liiKMiNc'.UAM —rh(.‘ following a]ip<»m 1 ineuls have 
been made bv the ('oinnil Mr A \\ Mash, 
lecturer m oil mining ; Dr h. Ashley Ctnipcr, h'cturcr 
in public health chemistry; and Mi D K Naiiji, 
assistant lec lurer and deinonslr.itor m tlie depat tnirnt 
of blowing iin<l the bioclu'mistiy i>f fermentation. 

CvMBRiDOi.—Mr t» t' Stc'ward lias liccu eh'cted 
to a fc'Uowslnp at (ioiiville and Cams ( ollegc, and 
Mr. G. l’<lny N'ule, Mr J Iv P Wagst.ill, and Mr 
\V. M. If (ireaves to fellowships al St John's College, 

London'. —'the Senate iqviles applications for a 
new Univcrsilv ( hair of iVnalomy tenabk' at St 
Bartlioloinew s llosjiital ^^edKal (olU'ge, wiiuh lias 
not liitlu'ito h.id a piufessor of the subiecL attached 
to It. The inesent University jirofessors ol anatomy 
arc as toilows Piof. ^ iC Harclay-Sniith, Kings 
College. Prof J E S Pra/ei, St Maiv’s, Pro!. 
T. B. Johnston, tiny's; Prol. K G Parson.s, St. 
Thomas's. Piot G Klliot Smith, Um\eisity (inllege , 
Prof \V Wiight, London , and Prof T Veates, Middte- 
SCK. The full title of the holder of the diair at St. 
Bartholomew’s will he " Pioh'sscn ol Anatomy m 
the Universitv of London” I he appomtmenl will 
date from September i, 10^3, and will Ik* subject 
to the Statutes and regulations of the UmvcrsiLy 
and to the icgulalions of St Ikiitholomew’s Hospital 
Medical College The prolcssor will be expected to 
devote Ills whole time to llie duties of the chair, 
except tliat he may be iierimlted to hold exammer- 
sliips in anatomy, and will Ix' able to devote time to 
research. Tiie saLirv ol the < hair wjll be khoI. 
per annum Arrangements li>r assistance and for 
departmental expenditure .iic made by the Medical 
College of St. Ikirtholomew’s Hospital m consultation 
with th(' professor \pplications for the chair (12 
i^pies) must be leceivetl not l.ilcr than first post on 
April t 6, 10^3, bv the Acaileimc Registrar. Uni¬ 
versity of ’T,on<lo’n. South Kensington, TvOiulon, 
S\V.7, from whom further paiticulars may be 
obtained 

St. ANDRi^ws~Mr Kudyard Kipling has been 
elcfted hector m succession to Sir James Mf Barrie. 

Snra-'Fiiii-D.—Mr. R. Stoncley, assistant lecturer in 
mathematics, has been apiiomted curator of the 
University Observatory. 

Prof Alfri-d Tennyson Delury, head of the 
department of mathematics, University of loronto, 
was m |ime last appointed Dean of the Faculty of 
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Artsof thatUniversity. Sir Robert Falconer, president 
of the University, called a meeting of the Council of 
the Faculty of Arts and announced that, while the 
appointment of a Dean was by statute in his hands, 
he would like to receive nominations from the Council 
for an a])pointmcnt to Vhis important post. Nomina¬ 
tions were accoidmgly nuulc ami balloimg was earned 
on by mail 

The first meeting of the Court of Governors of the 
L'niversity College of the South-West of Kngland, 
Lxeter, was Indd on October 27. The new governing 
Ixxly t<ikes over tlie former Royal .Mbert Memorial 
College, Exeter, with its hostels ami other j>ropcrty,and 
also enters into [xisscssion of the site amlmaiision-hoiiso 
given bv Mr W. if Reed for tlie purposes of the new 
» ollegc buildings 'I'ho new ['mveisity College which, 
on the recommendation of the University Grants 
Committee, has been jilaceil upon the Treasury list 
of Universities and University (rolU-ges as from 
August T, iqzz, IS reganled as tlic first step towards 
the establibhment of a University m (he South-West 
of Jvngland 11 R H. the Prince of Wales ami Duke 
of CoiTivv<iU IS president of the colk'ge, and sent a 
mi'ssage of greeting ami g<x>d wishes on the occasion 
of the first meeting of the court. I he vourt elected 
Sir Henry laipes, liart, as deputy-prcMdent of tlu 
(ollege and on<“ ol tlie vice-picsidents is Sir Arthui 
nuiller-Coucli. '! lie deputy-president made a state¬ 
ment tt> the (outt as to the ple^ent position ami 
prospers of fho college, emphasising lus view th.H 
ilu' govi'rning pnmiple of college ]xilicy should lx 
tlie att:imm<‘nt, as soon as possible, of a status which 
would free the college fiom a piirelv I'xleiiial degicc 
system, ami mdu aling tlic possibilities of co-Bjieralion 
to this end among the vaiioiis higiiei education.d 
institutions in the soutli-wesb'i 11 lountnes .-V veiy 
siibslanlial lurreasi* m tlu' number ol full-time <l(‘grec 
students m aUcndaiiee at the college was leporteil. 

On the occasion ot tlie tiansfer of the Imperial 
Department of .Agti'uUure from Barbados to Trini¬ 
dad, following upon Us amalg.imation witli the West 
Indian Agiiciiltiiral Colh-ge, Sir Francis Watts, jniii- 
cipal of tile College and Commissioner of .\giirultuie, 
reteivcd a letter tiom the Ai ting Governor of Bai- 
bado.s 111 wliK h the latter .stated tliat (he deparf menl’s 
wink ” lias been a lamlm.irk m tlie liislorv of the 
West Indian Colonu's ” He continued, ” I beg also 
to be <dlowed to express the cordial giatitmle of the 
(iovenimeiit of Barliados for the valuable and leadv 
assistame which the Inipcruil Depailment has ren¬ 
dered Hie ifx <d (!iovcnimcnt on mmicrous occasions 
. may 1 ■.iLo assiin* voii of tlu* warm good wishes 
of the lUrbailos Government foi Hie su< cess and 
prosperity of the Agru uUural College m which the 
Dejiaitmenl will now be merged, and of our confident 
hope lli.it the establishment of the College will prove 
to be a gre.it step forwanl in the development of 
scientific tropical agncullmc not only m the West 
Indies but also m a wider field ” 

Tuf. Royal Technical College, Glasgow, publislies 
for the session 1922-23, m a calendar comprising 356 
closely punted pages, a vast amount of information 
relating not only to the courses of mstrucUoii it 
offers, the conditions under which the diplomas and 
degrees for which it prepares are obtamablo, ami 
the scliolaiships tenable m it, but also to the appoint¬ 
ments now held by its past students. The list of 
past students and their appointments, including 
nearly a thousand names, affords convincing evident 
of the practical value of the instruction given, am' 
should be of great interest alike to past, present, am' 
prospective students. 




November i8 , 1922] 


NATURE 


685 


Calendar of Industrial Pioneers. 

November 19, 1883. Sir William Siemens died.— 
One of lour hrotlicis who wero .ill ilosoly associaled 
with the .ijipliL.itum ol science aiul the in.m. hrmU 
of {^reat iinlustii.il < onccjiib, SieiiU'iis w.is burn m 
l.onllic. llanovoi, on April p i8j^ lie M-ltlcd in 
*^|| m bet,line a nalm.ili'.ed 

British titi/en lbs name is connettrd with the 
inliodiK fion ol the n pn'ncrative liiin.ue tor slcel- 
niakinj,^ .md the eniim mIkhi ol the jnimiple ol llie 
moih'rn (l\ iiiiino lie ilesij^iK'd Iln“ t alile ship I'lHui/ltiv, 
and w'as ])resHlent ol v.nious bslmual institutions 

November 20, 1713. Tlionias Tompion died. I'he 
father ol JCn^iisli watcli-ni.d<m<', 'i'oinpion be;.',,111 Ins 
a]i]>renliceship in London in lOb; and b\ 1075 h.id 
pMinccl a joieiiiost [ilaee anuni” his li llt)w nieili.ini 
Clans ll<‘sn])plied the lii.st i.loclvs I0 !he (.Kiiiwnli 
(,)l)si rx'.iloi e. .111(1 under Hooke’s diiei lion in.tde one 
of the III''!' J'.n^lisii u.iltlies willi .1 balaiKe spinie, 
Ills woj k m.idi; I'andi'^ii w.iblie-, the Inust 111 tin 
woild lie is buiK.d m the na\e ol W'esIinui-^1( 1 
•\bbe\', 111 Ihe same ”iM\e as his ianioii.s piijnl and 
snccessot, (leoige (Ir.diain 

November 20, 1898. Sir John Fowler died. .\;;ie,il 
ladwav eii;L;ineer. .ind ioiiu[\ 1 e«,p<>nsibk- with D.d'.i'i 
lor the desi;^ii ol the l’'ort)i Biid'te, I'owlej's eail\ 
woi k was done in Ihe Slu I held dist 1 n t, w hile lie a 1 tei - 
wards bi (.iiiie (.n.ymeei to Ihe Melro])olitan l\.idu.i\' 
November 21, 15S5. Georg Agucola died, -.\gricola 
h.as been ('.died the llesscinei ol Ills age i U; was 
bom m S.i.Nony 111 1 joi, studn.d niedu.me at l.eiji/ig 
and in It.dv, and jir.u tised in llolicnn.'i Siibse- 
<|iienfl\' lie .ibandomd his ]nofessioii, Ixa.iiiie .dt- 
soibed at ('heninit/ ill the sliidi' of iiiel.ds .iiid 
mining, and wms gi\(‘n .1 iicnsion by (lie Hiike ol 
S.iNoiiv lie (olleiled .sjieumcn. ot oies, studu.d 
their ( heinic.d eliaiai lers, .md dc'^ciibcd tliein accii- 
lalely Mis w()ik, ■' l)e le Mel.din .i,” is loiisidcied 
llie most im]tort.mt technn.ai iiook of the sixteiiitli 
(.•‘iitiiiy 

November 21, i86j Samuel Hall died A natne 
ol Hash.nl, \o(tiiigh.iin, 11,ill iii.ide a coiisideiable 
loitiiiie b\ Ills nncntion oJ .1 metliod of gassing i.ue 
iiin] net In i8pi he took out a p.tteiil tor .1 snrf.iee 
voiidensci loi ships wlinli embodied most oL the 
I itiires ut condeiiseis .is m genei.d iis».- (o da\ 

November 23, 1902. Sir William Chandler Roberts- 
Austeii died. —The mk.i ossoi ol (ii.di.iin .is i liemisl to 
the Mint. Kotiens- \iisten did much \ .dii.dile work on 
the stndv o( allo\ s, .iitil was n gaidcd as an aid hoi 11 \ 
on all th.it appertains to < 0111.ige J lo d<'|i\ Lied in.m\ 
imporl.tiil leclnu's, and in iKi)<)-i()oo seived .is Piesi- 
dctit of the Iron and Steel liislitnle 

November 24, 1916. Sir Hiram Stevens M.ixim died 
—One oJ the gie.ilest iiueiilors ol llie imnliinlh 
centmv .iiid .i pioneej woikei on the ll>mg 111,n lime, 
M.iMin, like J'.dison <ind Sw.ui, .i-.'asled lo mtrodnu' 
tile eleiliio light, .ind then, tuiiiing Ills allenlion to 
the (-oiistiiK'tioii ot .111 .iiilomatic gun, bioiiglil out 
ht.s M a.Min gun, whnli ewer sun e lou pl.md so nn- 
portanl a p.irt in ,dl uail.ire lie w.is .dso the lirsl 
to (ombiiie nitr(jgl\ceime .md true ,gim-(otlon m 
a smokeless powder 

November 25, 1893. Johann Bauschingei. \ dis- 
tinguLslied inx’estig.iloi of the slieiiglli ot m.iU'ii.ds 
and the loniuier ot the Intern.ilion.d .\ssoi latioii lor 
lesting Mateiials. Ikuiscinnger w.is Ix.irn in h.nreni- 
berg in 1831, and for lwen1y-fi\e ^ears w.is protessor 
of mechanics and grapiiic statics at the Tcdiimal 
High Scliool at Munich. E. C. S. 

NO. 2768, VOL. no] 


Societies and Academies. 

London 

Royal Society, Xo\embei o Sir (. li.iiles Slieiling- 
ton, president, m the di.iir If h Armstrong 
Studies on cn/\mc .utmn XXI 11 lionio- .md 
lieteio-|\'li( eii/\m(> \ \ Hill .md \\' 1 ’. L 

Brown Tlie o.\\geii-disso« i.itmii iiine ol blood .md 
its lh(‘rino(l\n.miu.d b.i^is .\ii .iilcinfit h.is been 
made lo lest Ihe \.ilidil\ ol Ihe li\potlieses (i) that 
the le.u turn ol h.emoglnbm w dh o\ \ gen is !e]iie.s< nteil 
by the i<pi.itinn THb)„ idl,. •tllii<>J„, wheie ill) 
lepiesciils the snnj'lest pos-,il)i( niolis uk' ol li.eino- 
globm ti onl.iiiuiig niie .1 Inm ol non), .md 11 the .i\ ei.ige 
deglee ot po!\ tm 1 is.itu>11 o| iln- mnleiiiie m the 
puseme ol the salts 111 blnod .md (11) Ih.il the 
(li-'SCH i.ition (.iiiKsol o\\li.eiiin'di ibm iiiuic 1 x.iiioiis 
(niidilKaH (.III be dt-dmid b\ simple .ipplualKni ol 
the I ,iws ol M.iss \( limi Ihe lu.d ol k.kIioii <7 
(»l one gm niol ol h.emoyl'Tin (llli)„. with owgeii 
li.is b( < 11 diUimmid b\ llu .1 pi>lii .11 ion ot the v.m't 
Moll Isodioie lo tin- <ll(d o| nmpeiatilie on the 
dissnt i.tlioii I. Ill \ e o! blood, \\ Iulo tin. Ik .i 1 ol iea‘ bon 
(_• ol om ,i;m iiiol ol owgiii willi h,i moglolmi li.is 
been im.lsimd diiiilb in .i (.dmiiiKlci 'ihe \.ihle 
ol </,(} Is pi.HlK.dll ((jiid In II (hletmilU'd 111 oilier 
w .i \ s, .1 lloi din,v si iniig 1 oiltiI m.11 mil nl li \ pol lu sis (1) 

I he .ipp.iK nt Ik at ol leailioii ol nwytii wilh blood 
m.i) ln‘ \ er\ ( oil -ach i.ibl\ I ( iliK ' d b\ t he <b I\ mg oil 
ol (.<iiboii din\i(l( b\ tile mole .k id o\ \ li.i-moglolun 
lornud \ diKil iiuMsmeiiK nl ol the 1 k .it of 
(omimi.itioii ol (.iilmii (linxidi willi l>loo(l (.onliinis 
the lli(or\' tli.ii (.iilioii dioMili inmbiiMs \m11i blood 
b\ taking b.ise from the lomsid iM'inoglobm s.dt to 
loim biL.ii boii.it'-, li-.K^mg (Ik non -k nil-.ed li.imo' 
globm ,i(.id I Ik- Jk'.iI ol (ombm.tlmn ol (.irlxni 
monoMdo with h.emoglnbm m blood is .iboiit 50 
])er (cnl giaalii th.in th.il ol owgin this pio\es 
(li.il leiipx i.itiiie .lilts Is 111'- e<|mhbimm ol owgeii 
.111(1 L.iilitai iiuninMtle u itl^ l)|o<(d li Hartridge .md 
1 ' I \\' Roughton I lie \ I lo( U e w i(h u hii li (.11 bon 
moiio-Mtie di^pl.nes ow'gi n lioiii its (ombm.ition 
witli li.Liiioglolnn ih I When h,ght tails on a 
solution (oiil,lining ox\ ha nmglobni .md cailnni 
moim.Mde h.einoglobm, the iniomiiig light < lu rg\ 
changes tiic position ol t c[iiihbmiiii, Unding to 
t.iiisc ,1 reiliK Inni in the .umtiml ot the l.itlei with 
.1 ( orrespoiidin;; iiu le.ise ol 1 he loi im r lu the d.ii k 
the original position ol etpiilibnum is gt.idn.illy 
leCo\cl(d, tile late ol Ictuin dejiendiilg on tile 
\ cloi it\’ ( oiistaiils (.>1 (lie rca( lions I’n determining 
the pei((iil.ige s.ilniatmii ol the li.cinoglolnii with 
i.irbou monoxide g.is ,il inleii.ils .iltei the light 
li^s lieeii turned oil, tlie cdoiilv t onsl.mts can be 
c,d( ul.deti ’I Ills Is done li\- c.nising the ibnd to 
(low thioiigh tw'o glass Inlies 111 '•iiies, in tlie hrst 
It D ( xposid to .1 powciliil hgh(. while m the second 
It Is k< |)l m llie (l.irk, so lhal tile oiigin.d position ot 
(■(piiiibniiin Is gi.ulii.div leg.iim-d Ihe peiccnt.ige 
'-.ilm.ilioii witli (.iiboii monoxide gMs ol the solntn^n 
.it diKetenl pai ts ol the “ d.ii k " tnl>e w.is detcriilined 
witn tlie texeision spcctiosiopi ,\l 1^’ (' the two 
\eIo(il\' (onsl.mts li.id mean \.ilu(S o! 00007 
(>59 ii"-pe( tnelv .\l 31 t’L the viliieot K> was 
j <>(). w^uli gives .1 ti'inpci.itme coellnienV tor tins 
\elo(Uy const,ml ot j-j loi a 10 (' use ol lcni,H’ra- 
tnie, -appioxim.ileh- that gixen by m.my ordm.iry 
clicnm'al reacliotis i’l Jl The method ot incasnr- 
iiig the vc!ocil\’ ot the ro.Klion (O i 0^1 lli -'C Ol M) 
s O, consists in .is( crt.lining, b\ jikmiis of an 
ekn tin .illy (oiitrollcd s(op-walcli, the time t.iken 
for the eipiilibnum to shill lioin .111 unstaiile position 
to a stable 011c. the change being ascertciined by 
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measurement? on tlie absorption bands by means of 
the reversion spectroscope. The system was changed 
to an unstable position by (i) subjecting the solution 
to the action of a powerful beam of light, and by (2) 
suddenly obstructing the light rays. Thus diancc 
fluctuations in the catalysing light source, and in 
the flow of the liquid under observ.ition were axoidcd, 
but It was difficult to make accurate estimations on 
absorption bauds moving from one {losition m the 
spectrum to another Obserc.ilions of tlie equi¬ 
librium constant wore made by metliod (1) at i' C 
and laboratoiy temperature, and by method (2) at 
laboratory lcm]H‘raturc <ni(l ( At i.ilxn.itoiv 
teihpierature, metliod (1) gave o-;-)! and 0 51), and 
method (2) o and o |0 The tempeiMtuie co- 
eflicient per 10' (' calciil.ded liom \aliies obtained 
by method (1) w.is 2 while nulliod (2) g.i\e 2 5 
and 2-7 - I- T Hogben .Stmlu"< on internal 

sccieiiou, I 'i'iie <‘l(ecl of pllultar^■ (anleiKtr lolx') 
injection uixni normal and th\ roul-d. totniscd .ixolotK. 
While pituit.iiv feeding li.is no mlliH'iue on the 
metamorphosis ol medium-si/rd or v<'\nalh’ m.ituie 
axrdotl I.irv.e of Upiumn. in)(tlion of 

anteiior lidx' exti.uts into axolotls of tlie ^ani«“ ag('s 
and dimensions was followed 1>\' llie assumj'tion of 
the adult cliar.icteiistu s. with lajmlih' coniiiaraMe 
to metamorphosis imlmeil liy thyroid adnunislration, 
and beginning about two to three wicks alter tiu' 
initial injection Anterior lobe extr.u t.s .dso iiidiici' 
mctamorjdiosis m llu'n)idlcss LiMcC Spontaneous 
metamorphosis docs not gc'iiei.illv oecin, as \I.ine 
de Chain’in slated, iii lai\;e of six t'l nine months 
W'iieii placed m shallow watei with opjxiitiniilies lor 
emerging.— 1 . 1 ' Hogben .ind !' K Winton tlie 
pigmciitiiry ellcctor system II \p.iit troin c.it- 
Jeine, the otiI_\ Je.ig' uls foitnd to imline niei.iiiopiion' 
contraction were those kuo\v''ii to (‘xviti- pcrqiheiai 
sympathetic ncrse-cndings, namely, adreimhu, tyia- 
mine, ergotoxmiy aiul cocaine Ajiait fioni jnliulary 
extract, the oiil\ reagents fouiid to bring about 
inid.inophoio expansion were apcxodciiK' .ind uicotmc, 
in quantities sidlHienl to*p.ir.d\se .ill sympathetic 
ner\c-endings No une<|ui\o<al dinxt evuleuce is 
advcinced that ncr\oiis (onlrol ol jiminciil itsponses 
m Amphibia has Ixtii found Symiinmous colour 
ch.inges of Anijihibia 111 response to noimal (mu iron- 
mental stimuli an' jxissibly determined mainly by 
endocrine influences—.V Fleming .ind \’ J) Allison 
Fiirfhcr oliserxatioiis on .1 backriolytu element 
found m tissues and secretions Suanis of A/ 
lywodcilituKS resistant to ly.so/yme .u lion can re.icldy 
be developed The resist,nice is not spcidic, le 
strains nituU- lesist.ant to one tissiu' or secretion .iie 
equally icsistant to all tissues, whether derned from 
man, the lower .iiumals, or from yegclables, showing 
that the lysozynu' affeitmg M Iv^odaliticiis is lly^- 
same whatever tissue if is dcrued fiom Ailcr 
solution of a large number of M ly'iodcildint'i there is 
an increase' in flic lyfic jiowci of the fluid, winch 
affects wliolly or iiMinly the liomologons minobe. 
Different tissues and socrctio.is v.ity m their capacity 
to%iissolvo different bacten.i, and some tissue extuuts 
have a maiked Ivtic action on many of the well- 
known pathogenic bacteria. 

I 

Paris. 

Academy of Sciences, October 23.—M. Albm 
Haller in the chair- Ch Barrois, P. Bertrand, and 
P. Pruvost : Observations on the coal measures 
of the Moselle.—W. Kilian : The stages of the 
retreat of alpine glaciers and the origin of Lake 
Laiivitel (Oisans).—A. Angelesco: A functional 
property of conics.~-E. Merlin: Some properties of 
networks.—M. Desaint: The general representations 
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of analytical functions.— -P. J. Myrberg : The singu¬ 
larities of automoiphic functions.—Krithiof Nevan- 
Hnna : Tlie relations whicli exist between the 
distribution of the zeros and the poles of a monogen 
function and the increase of its modulus.—Alf. 
Guldberg . A theorem -of M. Markoff.—Constant 
Lurquin: The cnlcnum of Tcliebycheft —MM. 
Constantin, Joessel, and Daloz : A boat which moves 
.igamst the wind using the wind itself as motive 
jxiwei 'i'he molor is an air turbuu' of p metres 
iliamctcr connected with a strew jiropeller b\’ge.irmg. 
No drawings or dot.iils art' given, but it is slated 
tli.it a Mu.ili o-ton tislimg'boat iitfed with tlic motor 
has given suu cssful lesiills on trial — 1 . do Broglie 
and Dauvilher. The spectral syslt'in of the 

X-r.iys 'Hu; jiropost'd system is based on the 

]ninci[)]c of ngoioiis alferiiation of legiilar and 
irregular doubk'ts (Weiit/el), following the \iews of 
Sinekal and of Rulnnovu / 'Phe table gi\ en in< Iiidcs 
some lines juedufed from the tlu'013 but not yet 
ohscrx'etl - M Vuillaume ,ind Boutanc I'lie 
pliotomelvy ul souices o) light coiistitufed bv bl.u k 
Ixxlies at diltcrcnt temperatures- K Mesny • The 
gi'iiciation ut [xilyfiliase oscillations of liigli Ireqiiency 
!>)• ek'Ctiomc. lubes Andi6 Charnou . The separa¬ 
tion ol iernc oxule .iiid aliimm.i liom magiu'sia by 
the method of mlr.ttes -M Picon 'I he ai tion ol 
sod.iminoimmi on liexainef hvlenetelramme, tctrri- 
melhyldiamiiK'inelliane, an<l elliylideneelhvlumnc 
Sodaiiimonuiin, 111 li(]!nd .iniuKuu.i, is without .iclion 
on liexanu-thyk'iieletramiue at the ordinary Icni- 
peiatiiie Hie mime CTP, CH . N Cjlfj, deii\c<l 
lioni .icel.aldeliydc <ind ethylamnu', is allackid 
by sod.immomum giving dielliykliammoliiibine — 
I’eri'ii.i de Sousa 'Phe li.isic nx'ks of the lU'phelme 
syenite m.issit of the " Serra do Mom liupie " — 
]\uil Lemoine .uid A Pmard Tlu mode ol I'ontact 
of tiu' clialk and pisolithic linuslone at Meiilan- 
(taillon (Seiiic-e1-()is(') The huiesloiie has filled 
irregular pockets m the chalk, and a section ol one 
such ixK'ket IS gueii—Mll(‘ J" Brepson Plu' lok' 
of tile jilicnoiiK'iia of soiilluxion in tlie model of the 
region of Saulieu (Morx'an) Tlie lonnalion of jxauis 
and lakes m tins distiut cannot be explained a^ 
Ix'ing due to the erosion ol streams, nor is there any 
cvidriKc of glaci.il .tclinn, .ind it is suggested that 
e.irlli slides may li.i\ e Ix-eii llic t ausi' of this Ion nation 
'Phe ])iodn<ts of gi.uiitc' di>,mtegiation unlnlx; water 
freely and ha\(' a tendemy to slip down the 5tcci> 
slojx's, foimmg ridges known .is ndeati.i lixaniples 
of llicse phetiomen.i m the neighbourhood ol S.inlien 
are given, .ind this is considered lo .iflord .111 cxjilan.i- 
tion of the l.uge miinber ol sin.ill l.ikcs m the 
ihslncl J Lacoste New r.idiQgoiuoiiieliic obseiwa- 
tions ol atmosjiheiics. An .ipplicatum of wireles-, 
ti'legr.iphy to tlu' jirediction ol stoiins - - K(‘iie 
Soueges • Ihc embryogenv of the Caiujfliyll.u'ea'. 
The lust stages m the develojiiiieiit of the emln^o 
ol Sngina procinidjciis —Afarcel Mirande 'Hie relation 
existing betw'cen the icl.ituc addity of the tissues 
and the presence of antliocyanmc m tlu; scales of 
illy biillxs exposed to light—Audi6 Guillaume 
Study of the limits of vegetation m tlu; north and 
c.ist of 1 -ranee A study of the conditions limiting 
cerlain iil.ints to certain areas Meteorological, 
geological, phy.sual, and jiaiirontological influences 
.ire disciis.sed, the effect of chrurile being the most 
important.—Med Card : The withering of young 
walnut trees in ic)22 In the spimg of this year 
there were heavy losses m young walnut trees. This 
docs not ajipcar to have been due to disease, as was 
at first suspected, but is attributed by the author 
to autumnal frosts.—G Vernet : The rdlc of calcium 
chloride in the coagulation of the latex of Harn 
Brasiliensis. Th« addition of solutions of calcium 
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chloride to the latex of Hevea increases the rapidity 
of the coagulation and also the total weight of rubber 
obtained. The causes of these results are discussed. 
—fimile F. Terroine and H. Barth 41 emy : Avita¬ 
minosis and inanition. Two views of tlic action of 
vitamins have been put forward, one rog.irding these 
substances as indispensable for nutiition, the other 
a.s affecting the secreting power ot glands and the 
diastatic properties of the digestue jinccs Aiiord- 
mg to the latter view, the nerve tiouhles and death 
resulting from feeding on polished ikv .irc due to 
starvation caused liy the inabilitv ot the mtestme 
to assimilate the food The authors uso as a test 
for death by starvation the peiceiilage of fats and 
lipoid substances in the animal, and liiul that in 
cases of avjl.immosis neillier the neue troubles nor 
death can lie wholly attiibiital)Ie to inamlion — 
M. Marage Idionation and ti'leplionie audition 
The author’s lesults .ire m agieemeiit. uitli those 
of Fletcher, although the methods employs! are 
cdisolutcly diflcrent ".-V Policard • The woikmg ot 
the adipose tissue Rescaiches on tlie nudial gl.ind 
of rodents.—M Vila Sepaiation of Ihe globulins <it 
hors(‘ seium 'J'he globulins .nc lemoved from tbe 
dduled scrum by tiealmeiit with three volumes ol 
cooled .11 et<m<‘, and these can be seji.iratcd mto 
fr.iclioiis by treatment with dilute b\droehlorie 
acid—Y Manouehan and Jules Viala . .\ (<ise ol 
hydiophobia in a lioness — Kent^ 2ivy \n un- 
])ublisbed method ot pioi>aiiiig v.udiu' Stciilisa- 
tiou IS prodiued by repe.ited liee/ing at - i.S ( 
and tliawung Pnennux occiis was the most leadily 
sterilised (l\so Jieiv.ings), ivliilo enleroeoeeiis, the 
most lesistanl, re(|iin-e(i six —M.irecl Leger and A 
Baury • ifeallhy canieis ol the plague bacillus A 
ju'oof tli.it iH'groes m Senegal, <|iiit(‘ free from .iiiv 
clinical signs of ])l,igue, caincd the \eism b.u illus 
and could act as plagiu' (arneis 

SuiiFFiJti.n. 

Society of Glass Technology (\'ork Ali'eting), October 
i8—Prof W. Is S Turner, piesideiit. m the chair 
j. A Knowles' Proiessi's .uid methods of iiiedteval 
glass painting iMedu'val window glass dilleis tnnn 
modern glass in that whereas the am lent mafetial was a 
potassiuni-calriiiin-silicate, mofhn-ii glas-, m a -->oda- 
lime gl.iss The noiihcrn school ol glass-]>ainting 
atii.ited .it York m tli(' middle ages obi,tim'd glass 
Jrom the nortbi'rn t'oiitment.il glass-rn.iking disii'u.ts 
of Jlessc and other Khonish pro\lm(•^ The f oiidon 
school drew it trom Lorraine, Ihtrgumly, .iml .\or- 
mandy The iimoloured glass used m tlu' iioiili was 
mueli whiter tlian •(li.il ('m])lo\-ed m the soiitfi, 
probably due to the use of l•'ngilsh-made wlute glass 
Inim the works at Chiddmgfold The |»U'-.eiU-da3' 
glass maker can produce colours with .t ceii.imty 
and in a far gicaler laiigc of Imfs than the ine<]iev.il 
craftsmen could Witli the exce[ilion of tin' red or 
" ruby ” glass, the medieval eolouiod glasses w-ere 
tliosc wlncli were most ca.sil)' iirodmo*] Being made 
liom native oxides wlneli cout.inicd othci inclals as 
impuntuts, the resulting colours wen* not ]>iiic oi 
always harmonised The colours such as red, blue, 
and green were contained in the glass itselt, but 
details such as the face, folds ot drapery, and oina- 
nicntal work were painted on with a brown vituhablc 
pigment, formed of a metallic oxide such .is icd 
oxide of iron or bl.iok oxide of oop])cr, mixed with a 
soft glass known as “Ilux'’ In llie kiln the Uux 
melted before the glass itself, and attached the blai k 
oxide to the surface.—II. J. Powell: Modern develop¬ 
ments in the making of stained and painted glass. 
The substance of much medieval window gla.ss decays 
though many pieces of ancient 'Roman glass are 
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sound. Some medieval glass has become p<irtly 
or wholly opaque, and crumbles to powder. Tbe 
most defective glass belongs to the fourteenth 
century. All the forms of dec.iy originate from 
the excessive proportion of alkali m the glass mixtmc 
wlucJi c.iuse.s tiic gkiss to be h>gro.scopic 

\Vashi\(. io\, D (' 

National Academy of Sciences (Pioi , Vol 8, No. 
10, <)(tober i<)jj) 11 Blumberg iN#*w piopciiies 
ol all le.il tiiiKtioim I kscii|)li\e .uid meliic pro- 
lierties ot jilan.ir sets .iml le.il single-v.ilm-d functions 
of two le.il \aii.il4k‘s, with some gc'nei.ihs.ilious, tiiC 
discussed — C N Moore (ieiui.iliscd hunts in 
gi'iiei.'il .in.'ilysis A proof is gutu ol .i genci.ihsalion 
ot <1 Ihcoiein m Ihe (lieoia <d (li\<‘igen( series. 
-M.irth.i Bunting I'lclimin.ii\ note on Tctraimtus, 
a stage m tlie hf(‘ ol a eopro/oic amfcba 

('ojiio/oic aimrb.e in t.ei.il iiialenal liom .1 r.it weie 
< ultn all d on an ,11 lilu i.il iiioiinm .Ximeb.o cont.lin¬ 
ing .it least one l.iige lonliailiie x.uiioh' emerge 
liom c\sls, (oinniouK sphciual. tin- walls ot which 
.ippaienlly dissohe Piior to dnision, the amix*!)!], 
lii'iomes homogeii(‘oiisl\ relra(,li\e ("gel” state). 
Alter dl\^^lo^, mduiduals niav become ammbjc or 
de\'( lo]) llagell.c I'be llagellale toim is thought 
to be ideiilu.ii with litiaiinhi^ iu'sIvuIks Perty , it 
rejuaxbiecs b\' loagiludm.ii lissuai allei |Kissmg tbioiigh 
a "gel” sl,i1(' l'\entuail\ llir .imo-boid torm is 
rt.issuineil Keprodiu (loii (;!' both loims appeals to 
be imlefmilo but the amo-b.e Imallv em \ si Kayiiiond 
Pe.irl .111(1 T [ Le Blanc binllici note on the .ige 
index ot a population 1 lie nimieiK.il lude.x ol the 
age dislitlmtion ot .1 ]io]nilalioii ])tt\iouslv proposed 
lt\ Peail lias been ii'.ed siu 1 csslunx (‘m[do\ mg six 
to eight age grou])s loiemig lla hte ^jian Statistics 
floin tlU' 1015 (('Usiis ol Iowa ^how that it is ,'ilso 
Inislwoilliv, using onh' 1lne( age groups, theie is 
liigb coiielalion betwieii the \alues ot the index lor 
coaisc and line age gioiipiiigs A Noyes and M A 
Wilson: Tlii'ini.'il ionisation ol gaseous elements .it 
high teiiqx i.iliM't's , a (oiHii m.itioii of the S.iha 
llieoiy It lias b('en sliown tlial tlu' eonductiM.ty 
ol llames into wlinli sail solutions .iie sju.ivcd is (a) 
nulependeiiL <il tin- .n idle eoiislitui'iU ol the s.ilt , 
and [!>) (liangcs with IIk’ i t.m eiitialioTi ol the s.ilt m 
a( (oi'daiH (' with tin; cipiililninm tonslant obtained 
wlien the substaiu't', its ions ,ind eh'Clrons, as ic- 
pioseiUcd by tlie equation ,M M' i h. , arc rcg.irdcd 
as ]H'iteet g<iscs Substanti.illv, tbe wliok' eon- 
(ludnity Is diu' to the elcdioiis present h'roin {b) 
relalt\(' \alnes loi (lie ionisation constants of hvc 
.ilkah elements .are ealcul.ited . fli(‘ seiK's is closely 
paialiel to th.it olitained fioin tlieiinodynmmcM 
cijuations utilising ionisation jiotentiaK as einjiloyed 
by S.ili.i - I' II Hall . All eleition theory of electric 
(oiuliutioii in nu't.ils It is as-miiu'd th.it an ion 
IS formed from .1 im-lal .itoin 1>\ loss of an electron 
Irom the oiilei shell, leaimg a pit m the ion winch 
lendcis it unsymmcliieal An imposed electric 
tiold turns the ions so tli.it the ])ifs move as a po.siyve 
ihargi' would do, gi\ing tlie I'llect of an electric 
ciiru nt Olim’s l.iw e.m be juslilied, and an explana¬ 
tion is ottered of the variation ot metallic resistance 
with temperature Rise ol tein))er.iture probably 
diiectly increases resistance r.ipully, while the in- 
cieaseil*number of 10ns }irodiu<'d lends to’rcdufe il 
C. Barus . Static dctlection, log.inthmic decicmeiiL 
and first semi-penod ot the v.icumn gravitation 
ifccdlc. These tlireo <|iMntilu‘s aic similar time 
functions with a jienod ol one day ; they .err largest 
111 th(' morning and least at night Static deflection 
and logarithniic decrement apjieav to be ne.arly 
proportional while the latter and the first semi- 
period also form a definite curve. , 
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idl'.'l, STA'dMlH \| '•,U|1|\ fit K,|\ il Nil. Ills nl \ll-.) ,|t 'I'l 

l.nnl Kiiiiiinlf ' 'i hi Ki l.il mil-, nl-. i|j|I.iI .iikI l.ilunii (Inineiiiil 

A'lilrc". I 

ZOOI.(KJI< \l, ''lieu I V I'f liiMiiA, ,it '..in-’llK ''iil'tlA ld|inll 

dh die XiMitmiis 1,1 die •'lunK'' Miii.in.iK .liiilin,' tin iimndi nl 
Oi fuller. I').!'- -I t! S Miiut.ieii \ tndhi r Cnlll 1 tinii III M.iiiiiinls 

flnlll die Inner dihll'li' !' I' Wills The Mill |i|inlne\ . 1111 ) 

In M |n[i|iK lit nt du ChnlKln. I.llillllil "I th' I ll\.ll (7'()<i'if Ann IM<(* - 
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I'd') d \ stiimm Nnfi s mi 11 it.im ( i..".ii|il 11 \L'l.iii' In K 

(ilinsii 'ITie \nilll.ll n| ill Il'iill Midi dll desi lll'hnli 111 .1 

IK Sill < II s nl Si(ii>liiilii I II I ln\ || .iikI I' ihdi M ■'Ik in 1,1 hi \ 
Colllrihlldnll II) du \li,l|n||i\ nt | 11,1 |i i |1 k I 111 I il ''ll.l fk {/.'Kill tl'l 
Will I'll \ —It II .Ml hr t T M, I IK M IikI I.lll ''pei i< ..nl (he lidle-knnM u 
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T.llllilv 'I'llhilK like - In .1 '.(i lilleii'iili 'I'lie (IlieiK ll.l ( I nl the 

0\lnli| tlllMI'llV S|'lt'1)i U'l II l,\|ii clidmi |( .1 Oidiiiji I he 

Nl iii.itnili diiiiis l'liii',iil"i'li rn. |{ik 1 d M Vein., 'i'hi ( eslmle 
J’lir.i'iti ' trniii M.iniiii.ili-iii lli.'lx m hu h >lii il in du d.mii ns d tin 
Zlinlnuii ul Sni'nl\ nl I nlKlnll, illll Hit! die Ai.lls I'M'I-I'IJI Midi ,) 
deSi Ii|illnti Ol a IK'M ^||| I les nf C'/i I'm/iiilii 
In.sITTI Tins' Of IT'II I.SnlSMll". at 0 C. (I I nl-l er-HrnM ii 
I iiitiTiirniiiiit W.itiTs III the 1\. lit (nilllikl aint dll ir iikkIi'iki in 

Minim; de\elni'!iii ni 

INMITITT nt MvKlsi. rAi.lMins, iM'. it 0‘(n d .t Miiiihiil 
The I'NohltKin nt tlie Nohil lllisli KlU.’llie (I’.irl II ) 

■RoY'l, l*iinTof4i:\i'iii« Nmin' or f-ui'r liitd'is', .it 7 —\ I. 
Cshliril. .X'irnineii ,ll I’i il 11,1 ll III I 

KnV'i. .ANTUi;ol’(i|ot,n M, IssiiiMi; ,il Miss M A Miirr.iv 

|{ei etit I'Ai .A.itmiis in M ill.i 

MoY'I. firiuii.'l'liii \i, Mi< 1H' AsiiTiii \ieiN'i Cl I mill Cl iitr.il d.ill. 
Westlllill'ter). .it S'ill—c.lpt nil .! U Nml I'lfst I'Ailtilllli'll ot 
the Ifiii'iit t-Acri'l I'Ai'cilitinti Kiiieiii,ilnurii|ih I'llm 
RoY'l. SOITI'IV ot Mll'KISI (l’allinlni;v M'lfmiil. at H'td-dr 
O |. \' lie Wis'i'lnM 'I he Caliiiiiii iitnl l’ho')ihnri|s of die Hlnml 
111 Nephritis —Dr c I, Diik<« \ Niw Fei ment.ilioii T'he - Dr 
.r I'.,mil Inn. Dr C C dkell, .iml Mus d M ll.i\ler '1 he Sem- 
loKiilll Cl.ls'lfll.ldoll nf I? Dllillthi n.e 

U /■.'// y. Nii\i,mi!I,h 22 

RoVAk SiKlKTY OF MtliPIS'l.. ,it ■) —|•rfll If c .Taiohneiis ' The 
Fr.i<liiTil Diipiirlani e nt Thnr.n nsi oji\, ('(leilallj in'fhe I’neinnn- 
dior.is treatiiH lit, nt rnlnuni.ii \ Tubinuln'is (dn .isimial l.i i tine ) 
RoVAh Mt.Ti;()Ki)l,onii AI. ?i(uuT', .it 'i —Sii NapuT SIuim- An 
ne eoimt nf the work o! the Mele(iroln!;ienl Set don of the I lift rn.it Iniial 
f'nlon of droiii'sy nixl deopli'sus ilnriiii; the iiieelliis at Jtoine in 
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May, lt) 22 .-»A. H. R. Ooldle; Clrcumfitancea detonninlng the 
Distribution of Temperature lo the Upper Air under eoudlticina of 
High and l>ow Barometric Pressure.—Rev. J. AIgu6 : The Manila 
Tv)>hoon of May 23 , lil 22 

GrokoyiCAi. .''Ociktv of Ronpon, nt 5 . 30 —Prof. A. S. Eddington: 

The Borderland of Astronoinv and Oeulogy. 

Royai, socitTY OF Arts, at 8--Ballle W Smith: The Economy of 

Miioke Ahateineiit 

rill’TISI>A r. NoVKMltKIt 2'1 

Ml I'K o-psv( iiouKui Ak Assiicmiov nr urkat Biutaim (ul the 
Bethli-m Itn'Hl dO'pital). Jit -2 I'l —FrnI d M Rnhertsoii ■ The 
Disi <i\er\ of deiK r.il I’.u.ihsis, from Haskim to Bavle —Dr K W. 
s< rliiliire Tlio 'I’natiiient nl fJ.'iier.il I'ar.iK'ls hy Miil.ina and the 
use or sjii 11 h rnseiipdnii' tor Kiirlv Di.imKisiR 
ltd'H, MK it.rv. at 4'to |•r•ll‘lll’ll■ I’lipi'r^ --Ut T K Stanton The 
Ch.iiai li'dstii s nt fMin.lrii .il .Imirn.il T.iihrli .itinii at, lligli Values of 
the l-a I entni ll' —Trill T C TlKuiipsnn .uid d Whitehead Du 
(ill Ch.imo' III Irnii and steel .it I'l nipi r.itiin s hi In'v •2Ml)''<' — 
Dr .1 d .leans The TrojiagitioM nt E.irthuii.ike Wa'es — 
I’rnl T‘ \ [,iii'h iii,inn .lll'l <• M B DnhMin \ Tluorv ol Melioru 
.lll'l dll Deiisitv .lll'l 'r. MipiTiitiire ol the diiter Atinnsphere lo 
wtiiih it. le.id' C !■’ .lenkiii The Kiilmne I'’,ii1nre ot MeUils — 
Dr S Br<u|elsk\ The l.iiie nl Aelinii nl the Ui'iilt.mt iTissiiro 
III 1 >1'. mil iiiiiniis riiiiii Mill loll Dr It \ IlnU'.tniiii \n liiiestiga- 
tliill nl the Cnlnlll V I'K HI <>l ‘'27 .''Ill'll Ilfs tiV dll' It.l'h lull 'I'l st 
Cf'ii U'CLt 11, .It. S ITi—dr d If Itniliiiiili 'I'he ^(n^V Ol the “ i'll'koo 
SpU ” 

/• 7 . 7 /tir No\ 1 Miu.it -21 

AD I'K'D. D| I K I ns Oh Si hoi it s Ak'Oi UTIon (it 1 I Chmilns SI rent, 
\VD..i1.'i Dr \ 1! Cni'l 'I lie lmiis.id<iii'I le.ilment.iiMM'iirlneu 
Ro'd, SOI II r\ or Ml I'll INL (stinlv ni Dim ase in Childien Sedniid, 
.It 'i 

Pil'si.'M, siKii/j'v o|. l.iiNiioV (,il fnipilld Cnile'ii’ nl S'leiiee and 
Tei llIKiln'.’') Ilf "i I'i ti Ite h.ildsiiii Ttie 'I'liemv nt dll' Sinuliii; 
1 I line Trnl It t.l .Iniiia \ ilir.il mii 11 ihaiKiiiu ti is Midi A"in- 
iii.tiK MiiMim S\>fiiii' Mus Mi.e I'.'eritl Iml ■'iirl.ni' - 
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Cambridge and the Royal Commission. 

X iho (unent niniiluT of tin- OnnHetly AVj'/i.i’ Sii 
^\ illi.ini Ri(lj:iu,i', pnhliNlu"- .1 tiilu'.tl lutoiiiit ol 
tlu- U‘(cut rtport ol the l\o\.il ( umiinssiiin .\s is not 
uneNpci tnl. ii(‘ (lilJtiN IiiikI.iiiicui.iIK liom the Coin- 
nll^slomt^ on (ctliiin poiDt-, |-'iist ol nil he opposes 
the piiniipic ol .iMcpliiii: Si.itr ;:iaiys wnh. as he 
suuLiC'ts. '■ the lint oiuloi t.iliK' i oinlLu \ ol Sl.ite eiiutlol." 
I le leais that (his w ill lu ol t h< n.iluio ii| " i ontinuoiis 
a(lniini’'ti.\ti\e <oiiliol'’ .md that ('aiiihrMlm- will 
lose that lil>etl\ ol spmi .md iniliatixc \\hi<li ha\e 
huilt up het pu'^ent siioti- po-iiion in the siit-ntifK 
and idiiiation.d woild \l.in\ ol those \\ln> do not 
sh.ire Sii U illi.nii Kidi;! u.i \'s l( .11 s u ill aiiiee with liini 
Ih.U III 111 !i I roll Me to all i ohm nud w ill he s.i\ ed. and 
''Oine lieedoiii from P.iiliaiiii'niat \ i)in-prii ks hom 
( r.inlvN or e\tleullsl^ w ilM'o -M in ed il t he i^r.int w ha Ii 
till. ('oinniis'ioniT> KMunni'iid i.m Ik- ihaii;ed on the 
( onsolidatei! I'mid 

Tilt' set ond main iiiticMii is ih.it the I'o.ird ol 
Studies and Ktstanli. ihf hmK 'hailed with the 
I oil 11 ol ol the st lulit ol till I iii \ 1 mit \, is plau <| loo 
diititK iindi r the t oiiiK il. till .idnuiuslr.uive liodv ol 
the l’ni\ei'it\ A-^ the t li i folate whii h i !ioosc> both 

hndii s M the . an\ 't iioii-, didn ultu ' I hat ni.i\ .irisc 

tliiom^li dilknnii"' ol»o|flniiin heiwttii tin inlniimsfr.i- 
ti\( and teai hiiiu iiKinlin-. of the fni\tisii\ wnnid 
alw.txs lie i.iiiaMe ol <.ii]\ ad|nslment. As the 
leailuis are in tlu niajonl\, tlu side that would 
prrsiimaliK snitii in .iin* siii h ' onlh< t as Sir William 
Kideeu.K toiI'.hadow^ umild ho tlu .ulniinistrative 
side On tlk Lii'oiimi w hu h In has 1 ho ,t n it is doubtlul 
I whether llio (iitKism i.in lu mainlainetl On otlur 
I -lonnd- there is .i-auat di.il to he said a-.iinsl the 
1 majoiit\ of so iinportant a hnd\ in itie l-ni\iisit\ as 
the llo.iid ol Studios lieiHL; noiinn.ited l)\ the Coniu il. 

The main .ittai k ol Sii \\ 1 Ilian 1 Kid-ai wa\ is. how e\ t r. 
i(\elltil .mainbl the |)iopos.ils ol the {'oiiimissioii lo 
rediiM' tlu powers ol the Siiiate. the non-nsidcnt 
fcUt.idnalos, and to uuo them no loimet the linal .sa\ in 
.di sciioiis inailns (if I ni \ (.rsit\ polu \ In his i nlu ism 
of detail Sir Willi.im J<iduow.i\ k not happ\ Wlun he 
s.us ‘ The (.imhiiduo ( oininissiniii rs kmnv perteUly 
well tliat It would not lie o,is\ to -i,t lill\ si.un.ilnri's to 
am .ippoa! w it Inn a week t lie olw ions answer is that 
S 11 William Kiduow.u knows peile. tl\ well that in aiiv 
i"ue ot iiniioriame wIuk an appo.'d to the Senate is 
hkilv, filtv siunalim s ( onld hi' 1 olle' toil in the Senate 
Iloiisi' liom the ileU'.itid nnnoiit\ the eonOiision of 
,llie poll 

On the ^(.neial ijiieslion w lu ihei the ultimate eontrol 
should he with the Senate or with the House of 
Residents, tliere is nalur.illy niiKh di\er^mnu- ol 
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opinion, Sir William Ridgeway repeats an old 
cliallengf to the supporters of the House of Residents 
to cite a rase where the Senate has outvoted the local 
body. There may be only one case, the recent com¬ 
promise on the admission of women to the University, 
liut the cliarge against the Senate’s vote is that, as is 
perhaps only too natural with the older members of tiie 
University, the Senate's vote is consistently and 
steadily against change—or, if an alternative is pre¬ 
sented, fof the least possible change offeied to its 
clioice. Its control is capni.ious in so far as its inter¬ 
vention IS made at thi; tapriuous decision ot a body of 
resident vonservatives who, through tlie Senate, wield 
a wholly disproportionate power on matters vitally 
affecting the well-heing ot the University. 


The Study of Spectra. 

The Physical Soiieiy of london. Report on Series vi 
Line Spectra. !!> Ihoi. A. Fowler. Up. vii i 183-1-5 
plates. (T.on<lon • 'i’he Fleetway Fress, Ltd., 1022.) 
I2S‘. 6rf. 

A Treatise on the Analy^-is of Spedia ■ Based on an 
Iissav to 'lohicli the . Idains Vri'A- unn awanled in /OJf. 
U) Plot. W. M. Hicks. Fp. viii ( 326 (Uanibridgc ; 
At the IJniversitv Fies', 192,2 ), 35s-. net. 

¥ the two woilo now under iiolae, the Hist, hy 
Frof. Fowler, is the third ol the seiies ot 
repoits published b\ llie Fhvsical Soiioly, its pre¬ 
decessors being tliose Iiy Hr. jeans on K.oiiation, and 
by Prof. Eddington on the Relativity theory 'I'liese 
set a verv liigh standard, but llic jirescnl work worthily 
maintains it. and we .ire glad, vit tlie oiitsi-t. to oiler 
congiatulatioiis to the Fhvsical Sonetv on the con¬ 
tinued service which it is rendering to si leme liy tlieir 
publication. 

The choice ot subjects lor llic.se reports has been 
singularlv happy. The first two de.dt with the matters 
which, at the time, were most prominently m roursi' 
of development. 'Fliis third ie|)ort has at least an 
equal claim to attention on a soinewhat different 
ground. The remaining problem vvbuh is most out¬ 
standing, both f(»r the ph)si(ist and iliemist, and 
indecU for every sc ientific man, is that of the sliiK ture 
of the atom. Clues towards its comprehension .ire 
provided on every band by the jiractical and statistical 
workers; but they never lieconie fin.il in their 
importance.* After Dalriur formulated his pvvell- 
known e.xpiession for the hvdrogen spe^etrum as an 
orderly airangement, at le.ist eight model atoms, 
constructed on entirely different princijiles, have been 
used to deduce it theoretically. Its simplicity alone 
condemns it as a decisive factor in our knowledge, and 
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the practical worker, who shows us that, even arti¬ 
ficially, elements can be broken up, takes us no further 
towards the formulation of the fundamental dynamical 
principles, all-embracing in their scope, which deter¬ 
mine the behaviour and structure of an individual 
atom, once and for all, when we know’ the charge on 
its nucleus and the number of elections pursuing their 
orbits. 

The study of spectra must provide the final test of 
any atomic theory. Spectra can be measured vvith an 
accuracy far transcending that obtained in any other 
phenomena wdiicli bring us into touch with an indi¬ 
vidual atom, and spectra liave never been measured 
systematically by any worker with the general accuracy 
olitained by tlic author of the present report. A 
remarkable part ot tlie work described in tliis report 
IS due to Prof. Fowler himself, not only in respect of 
the accuracy of measurement, but even more as regards 
the elucidation ot the nature ot the spectra and the 
conditions wliich regulate tlieir appearance in the 
laliuralory or in celestial bodies 

for many years spectroscopists have liecn at a great 
(lis.iilvantage. All the literature of then subject has 
been scattered, and a general compendium, vvnttcn by 
one 111 tlie forefront ol prugre.ss, has been jierhaps the 
must urgent need of the jilivsiiist wliose aim is tlic 
direct determination of tiie laws governing tlie motions 
in an atom of any element more rom|)lex than hvdrogen. 
In the last resort, the test ol a theory ot any 
chemual atom is that its possible radi.itions can be 
determined, by pure mathcmaliral analvsis, as specific 
numbers witli a degree ot uccuraev of at least one 
part in 10,000. wliicli shall preclude anv possible 
fortuitous coincidence, fn c.ertam cases tins appears 
to have been done. Nuholson's mvostigation of the 
coronal spectrum, .and Fohr's theory of the hvdrogen 
and (lurged-hcliurn spectrum, together with Wilsons 
and Somincrleld’s remarkable determination ot the 
.ipjiropnatc generalisation lor ellijitic paths of the 
electrons, appear, tor e.xample, to meet this nen-cssity. 
but all such investigations are prelmimnry onlv, and 
notiung IS certain till a more coniple.x speclrimi is .so 
elucidated. 

'File material lor such a generalised treatment of tlie 
quantum theory is presented in full detail by Prof. 
Fowler. Tlie treatment is veiy lucid and this work 
will completely replace the more usual but out-ol-date 
accounts, whicii the sjieclroscopist now has in liis 
library. The jirescnt w'ork may be expected to mark 
a definite epoch in the history of atomic theor)' as well 
as of spectra in tlieir more limited scope. 

The author, like Prof. Hicks in the other work under 
notice, is not concerned with particular theories. In 
a certain sense, however, Prof. Hicks is so concerned, 
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for he ha§ asserted that a scries spectrum does not 
follow a strict mathematical formula, but debates 
from a “ mean ” forinula in a manner expressible in 
terms of integral multiples of the “oun.” These 
integral multiples are curiofls, and, vsithoiit anv wisli 
to cast doubt upon the validity of the toneeplion, 
perhaps a reader may be allowed to he amused w Ikmi lie 
learns that a line in a spectnim series, which h.is the 
power of deviatin.u from its proper position l)\- a specifit' 
number of ouns, should choose such nllmber^ as 19. :^9, 
and so on, rather than anything more simple, and 
seem to show prelerence for a large prime number. 

We hope that this remark will not he interpreted <is 
a severe criticism of J'rof. lli<ks, hut it is one wlmh 
every reader must make. The amount of romputatum 
which lies behind the results given by Prof Hicks is 
stupendous, and it is (]uite imposMble for tlic most 
hostile critic to deny that a sul)stantial proportion of 
his scries arrangements must lie ioimded u]>on plu^ical 
reality. At llie same time, \ cry serious (liHit ulties will 
arise, in many cases, in the mind of a practii al speetro- 
scopist. There are undoubted instaiu cs in wbidi 
Prot. Hicks’s arrangement <Irives a dennite spark-line 
into an arrangement of an .iri.-series. Siu h diriicultics 
are not numerous enough to nnaiidali? the author’s 
point of view, which is at least as w ell lortificd as that 
ot any autlior wlio lias claimed to gi\ e a dcjuiite formul.i 
lor a spectrum seiics. 

It is still possible to hold tne position that all 
suggested lormiilie for spectrum series are not moie 
than empiiical. and that then eftediveness is due soleK 
to gre.itei in.illiematicid convergem y and not to a 
do.ser coiiespraidenco with llie “line” lornmla to 
which a phvsual theory slamld lead. J^rol. links 
U'lecls the posMbility of tins “true” formula, m 
.avour ot a diver-eme of .ill the hues, bv ariatraiy 
multiples of the ” oun," Irom a ” mean true ” loimula 
—a [losition wludi it is dilhiull lor the theoretical 
phesidst to a(cept. Diit he has done inudi to juslitv 
ids belief, and lus work renders \er\ great servne 
towaids tlie orderl\ arrangement o| series 

The \olume is \er\- dirridill to read, toi the .uitlior 
continues his piactifc of giving on)} the ibllficmr 
between the obserceil and calculated position of anv 
line. This sometimes mvoKes a long t ah ul.ilioii heloie 
the line diseuvsed i-an be idcntihed \ re<urreme ol 
this trouble .several times in lapid ( Osoion < reates a 
feeling of hopelessness. Put perhaps tiie si7e ol the 
book would have been doubled il the author had 
attempted to relieve the reader. 

Prof. Hick.s’s work is a molnimental tie.iiise on the 
arrangement of spiatia in senes, and is al least an 
indispensable addition to the library of any spectro- 
sL'opist. The two woik.s together place this subject on 
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an entirelv new footing, and the physicist, wJio hitlierto 
has obtained his knowledge of spei'tra from a scattered 
series of papers, now has a real opportunity to itssimi- 
latc all the main points, and to eo-ordinale the know¬ 
ledge ol atomic structure mi ileiived with that obtained 
from more famili.ir Init less pieiise data. 


Animal Venoms. 

.■iniiiKim vt'finiit'in fl P.u I)i Maiii' Phisalix. 

'Pome Preniiei. Pp. \\\i 1- O^i) I- iv pis. Tome 
Seiond. Pp. \ii i 8O4 \ \m jils (Paris: Masson 
et ('le, iu-’2 ) 120 Imiu s net. 

imwi o[ iis the term \ cnoiitmisanimal” .suggests 
a snake, a w.isj). .1 spa lei. ,1 st 01 pa m, a centipede 
-- perhaps also a toad, a fish or two. or a jcll\-fish. 
Ueacleis ot this hook, liouev ei, u ill lisirn that venomous 
animals are to be met witli In ch in .ill the plivla of the 
anim.i! kingdom, (‘xu'pl su< li seiniesieied or unohtiu- 
sivc gn.nijts .is Tunu.it.i, Pdh/o.i, Prai hiopoda, and 
sjionges - ahlioiigh even the liaiinicss lus essaiy sponge 
in Its native haunts m.iv lonsuit with a vicious sea- 
anemone 

The miinunilv lo noloiietv po'^-.es-.ed li\ a divetsilv 
ot venomous < re.iluris is due patib to tli<‘ hid that the 
subject li.is iicvet. bcToi'e the jiiibli'.ition of these 
voliinii's, been treated .is .1 loumsied and compre- 
hensive storv ; and peril.ips m evem l.irger measure to 
I the circ umsl.ince that wo .ye apt to tiimk ol slings .ind 
hings :iik1 spines .is necess.irv .itliihiitcs of venomous 
cre.iliiU'S, and to toigii that besides loads llieie are 
j)lenl_\ ol venomous .miiiials iinpiovuled witli any 
spc'i'ial and obvious vvc.ipons lor disdiarging tbeir 
vcmoni 

111 these two l.irge volumes piettv well all tliat is 
known about venomous .inmi.ds ol all kinds lias, at 
Iasi, been colleded and svstcmalK.ilIv .irrangcd—and 
In authors who. during the course ol many )ears of 
e\<u t sludv. have themselves m.ide manv fresh ('on- 
ft-ihiitions to this parli' ulai stote of knowledge. Thus, 
j although the wink mav lie lalicci a compilation, and 
' ma\ Ik- accorded all the merit ot novelty a.s such, it 
must also he invested with much ol the higher ex- 
leilence ol an oiiginal cre.ilKm * 

A preface b\ the lamentetl L.iveian slates that the 
tre.ttise was projected many \e.us .tgo when Mmc. 
Phi^dix was (ollabcjrating with her husband, l)r„ 
('les.u IMiisalix (who m iH(;j w.is .iwarded, conjointly 
with Hr. ('. lU tiand. tiie Monlvon pii/e ol the Academy 
o^SuciKcs ‘‘lor the geiier.d resulls ot their work on 
venoms, forming the scientific b.isis ot anti-v'cnomous 
therapy ”), and that after her husband’s premature 
death in 190(1 it was continued and eompleted by herself. 
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iMitin tlic minKliK'iory rhuptiT we under-^tanfl tluit 
the (<rm animal-venoin h taken m its wi(le'>t sense, to 
iiv lu<le nol only tangible seeretioiis. like ^nake*venoms, 
wimii are elaborated and dix liaryed, with inlent to do 
hurt. l>y sjHd'ai ajiparatiiv, but also to\m^ like tlio-.i, 
attiibutid (latho^diH Iholo/o.i. ol whuh tin e\»^l- 
ence is inferred ratiier ih.in < om hdi\ 1 1 \' demoidtialt d 
In this bioad but look t lie ob\ nuh lunLi ion n| .m amiiial- 
\ enoni as a elo^s im .iii'' o| dch me or .it t.u k. Im ouk ■> 
a \er\ s|)l< lal and sttikiii'; de\<lo<>imiU ol a ;:ener.d j 
t<.liiilar <ih|)osiiii(ii lo dcUiKe oi rel.diation . an<l | 
, lioin lhi> of mcw the inanulai lure ol tosm is ■ 

to be sun as .1 iiriniilid biiulien o| wide [>u\aleme I 
in the aniin.d kinedoin, and lin in.uiileslb \enoiiioiis 
aniinals in (a< h /ooloeii .d eioii)) are to lu- ri eiarded .i'' a 
.soit ol imueilul ol i)ri\iheeil laste '!’(] llu ivnie it 
iiia\ jurli.tps be sonii (onsoLitmn to iille<l that in 
Nature’s li\er\ \\c an all nmie or liss tn\ii th.U one 
loin li ol toxin makes the w hol< world kin 

'I’his lheor_\ ol a yuieral |)u\ah'iui oi animal toxins j 
and ol 1 !u ir lum tion like ollu i sei n tmils in inlluem me 
th( miliilmn of the mdi\idual. tlie inikienu in this 
lase In im; to stimulate ( ellutai resist am earn! ultmi.iti h 
to jinooke nalutal imnmnilx to poisons m eemral, is 
elaboi atrd in a I'mal i hapli i on the lum I ions and uses 
ol Miioins wle'■(. .i]so iIh'U are some interesiine 
remarks oii the therapdiln (midovmint ol aniiii.d- 
venoms in an< ant and imuh in times, and some lustifi- 
able antu ipations that sn.ik*eiioins ma\ Imd a 
liiither pkii e m tin s( ||, iim ol lational Ihiiapeutus 
The pait pla\(.d b\ tiieii \'enom m tiie diaesiui 
pto( esses sn.ikis apjieais to In disfeearded 

Outside these nio'i interestini; initial and hnal 
<. hajiteis are to be loiind .diout i ;oo p.iyes ol < onsi(l<'red 
laits set down in /ooloaii al and hisiom al pt rspd ii\i', 
the yi'iieral tone bi me at adi iim ihoiieh a< < uh nts dm 
to \eminis .md their iKatnunt are not disie.earded 
Ida h /ooloeaal eioup is tuale<l sq)aratil\. m the 
anatonm.d details ol ilie spu dh \(m>m appai.ilns, m 
the ph_\smlo^;i(al i*ioper(ies ami palliolo;ai< ai effei ts ol 
the sp(‘( i(l( venoms, m liistomal ami biblio'U.iphn .‘d 
jKutK 111.ITS. and also .is mm li as possible bom tiu. j)omt 
of vu w' ami beannys ol natiiial .uid ai (luned iminumlv. 
'Phere is peril.ips i.illur too mm.ii admixture ol piiie 
^oblo<;\ ol a kind tiuit (.in seaneh be eonntenamid .is 
releiant, the iib jia^es ”i\en to l.i\onom\ and 
distnbulmn ol snakes. o\er ami .lbo^■e 12^ payis 
devoted to pdliiienl an.ilomKal desinption, is petha))s 
an eiitreme ex.inijile of this superthiitv. 

As nii^ht lie expeeteil. the diapters on lenomoiis 
reptiles and amphibia aie the slroiyaest, and those dji 
group.s, such as jiarasitie worms, in which ihi soiirei's 
of tlie toxin.s are to some extent a matter of sjieeulaiiorp 
arc the weakest. Naturally tdso in the chajiters on 
NO. 2769, VOL no] 4 ^.0 


the invertebrate groujis, those on scorpions and (artain 
irynienoptera contain the most original matter. Con* 
sulerable space is allotted to spiders ami the offeMs of 
their \enom enough to (orrect any lingering in* 
I irediility .is to the serious possibilities of spider bite. 
'I'h ks, Iiouiw er. are diMiiissed m i.S lines^ and Annilida 
and |)aiasitii ('uist.uea .ire not notned at all. Fisho's 
.lie de.dl with \eiv liill\ in threi' <.itegoiic's, according 
.Is tlie\ .ire vummoiis in spine or tooth, 01 persistently 
<ir penodhulh toxa .is lood. or [losscss notably toxic 
blood 'I’he ainpbibut. on the venoms ol wlmh Mine. 
iMtisalix is a p.utuukir aiilhoril), are ver\ thoroughh 
(oiisidered In di.iling with the venomous h/ard. 
lleloderni.i. the .iiilhor .iFo di.iws fioeK on iicr own 
resc.iH lies in the laboratorv, as well as troin vivid 
pi rsoii.d expel a m e of the effei ts ol its bile Vinomous 
sn.dses oKiijiv mote Ilian two-filtbs of the entire 
tre.Uise , .uiione them ar<' im hided not oiilv the v ipeis 
.md se.i-snakis and ekipine .ind (ijusthoelvyih < olubnds, 
but .dso a number of ae,ivpli i olubnds. Ifoiidre, llvsnda.', 
I’lupi Itidie. .md \mblv (I'pli.ilida- wlmb possess a 
poison gland, tlmimh the) are destitute of giouved 
J.ings lor injei lim; the sei letion 'I'he text is illiistralnl 
ihroitghout tiv ligiiris. .md tliiie .ne some colonied 
pl.itis that re.it li yierlet tmn 

Ol the book .Is .1 whole it is not enough to s.iv lh.it 
It represents ,1 jinteetlv .imazing amount ol devoted 
I.dmin in .1 tas( mating laid, or th.it it is the mosi 
(oniplete and tompieheiisiv'e treatise in e.xisteme or 
thr snbjeit ol vtnomoiis .mmi.ds It is sonulhmg 
iiioie than tills . and liom ihe tom hing < lit uiiisl.ime- 
! ol Its imtjition ,ind the uiolives that litlped to susl.iu 
I its pKigress, as uionhd m the pulaie b\ I,.LVt.r.in 
1 one ni.vv be permit(t il to Ihink that its at 1 onijilishmeii' 
i might, wilhoul. m this i.ise, an\ l.unl ol v.iniiv, h.ut 
I Imishfd with the ptoml 1 oiicliision /■.'vcg/ Dioininu'utnin 
\ ,\ A 

! Crime and Remedial -Punishment 

I Pi'iKiI Ih-'Cijiliiic i>v Al.nv C'loidon. bp \iii ■ 

I (London (i Routlodge .md Sons, Ltil . Xew‘^'(lrk 
j F !' Oiilttm and ('t>,, 11)22 ) yv. (u/ net 

RIMI'i am! tnminals .ue subjetts in vvliich mos 
ol Us aie interested to a gie.iter t»r les:^ degree 
( The taiisi-s ol iTiine, the developmeni ol an autdeni; 
into a t onlirmed 1 nmin.d, and bis treatment and mod 
of lile 111 prison .ire things we like to read about, an 
some ol iis lender over them How far ameliorate 
t.ondilions imprtive, 01 to what extent harder conditlot 
fletcr, the prisoner .ire <[uestions fretpicntly discu.ssc 
by sot lologisls and b) the general piiblu. Much h; 
been written by theorists and idealists; othris wit 
praetnal expencme us ulTicuiU or prisoners have give 
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their views, frequently at amsidcralilc Icnj-lh, .irul all 
sorts of reasons and theories as to the classification, 
reformation, segregation, and even extiiklion of 
offenders have been promulgated 

It is now generally accepted that there ls no so-talN cl 
“enminal diathesis,” no specialh forc-ordaiiusl. 
criminally disposed mdn idiiality. The theory ot t nine 
as a lorin ol conduct, so ably argued by the Kite Dr 
Mereier, is generally accepted. We aie all potential 
criminals, some more some less, and our lendem les to 
different lornis of I.iw-Invakmg are ol different poienti- 
ahlies. According to our mental c oust itiitions, plnsical 
circumstances, environmental temptations, and emo¬ 
tional ecmtiol, are our j)owers ol resislame to dcciaiion 
from the normal, m oiir domestic-and civil lile Soc u-ty 
in self-defence has laid down a code ol conduct for ns 
foumied on custom, inoralitc, and religion, this toilc 
being designated as the “law” It is enfoiced bv 
what arc called piinisliments, and according to llie 
gravity of the otTenev egamsl tliese laws, these punisli- 
menls vary, from a small monetary fine tliiouuli varving 
terms of seclusion in slate institutions, up to the 
cxtn-ine penall), the dc-ath seiiteme It is m these 
institutions—piisuns—that deterrent and relormative 
mfiiiences are iirought to bear on liic' offender jienai 
diseiplme- witlitlicohjcct ot jirc'ccailmg lurUierolTeni cs 
by him or her against the law 

It IS to the c|uestion ot jiciial discipline (hat Di. 
Gordon applies herself in tlie w'ork under notice. Her 
experiPiue as Lady fnspc'i'loi ol Prisons tor a jK-riod of 
thirteen years has en iblecl hei to form her own opinion 
on the matter, and, .dlhcmgh her knou'ledge- is solely 
that of the lemaie olfeiider, vet m her generalisations 
she has no hcsilalion in including tlie other sc\. 'i'lie 
hook IS well wrilleii an<l interesting to read, and it 
gives pen-[)ictlire's of .sev oral types of lemaie, well known 
to any one who has come in peisonal conuui with ' 
offenders of tins so\. She discusses with rcacly pen 
and fluent languag«, iiiehtiely, prostitution, vciieical 
disease, tattooing, and the piiysical and nu-iilai char- 
aelenstiis of vauous offenders. The ditfcicnt penal 
institutions, local and convict piisons, .md ]>rcvcniivc 
detention and Boistal iiistiluiioiis are all dcscnbc'd. 
and are all, without exicpiiuii. condenmed She has 
no good thing to say tor an\ ol iluin. Tliey must alt 
be ” scra])]HMl ” Tlicy aie not dc'ierreiit, and llicv 
do not reform. The leloiiiis wtuch have gtadually 
bec'n taking place during llie past lorty )i'ars .met arc 
still being effec ted in oiir piison treatment and disc ijiimc 
appear to her useless and unavailing. Thccsc who h.ivc 
walched these relorms and seen their laiiclils in liic ' 
course of their daily iile during tiial jicncMl may hold 
different ojiinions as to their eilect, but Dr. Goicloii will 
have none of it. 
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Dr. Gordon s remedial and suhstitulicwal measures 
do not appear so definite as is her condemnation ot tlie 
present prison svslem. Teaching of trades and agri- 
eultural and home ulmra) einidovment, which she 
recommends, au- now m vogue m convict prisons, 
Ilorsial and iirc vcntivc mstmnums, and m several of 
the Kirgcr local iirisons. It will take sc>me lime to 
educate the British public suthc u'litlv to ifllow pn.scmei.s 
to c'onduc t (heir |)rivatc luisincss Irom their pKtee of 
dc'teniion It so.#we may find some ol our erring 
finaiuieis who are now in seiliismn using Wicrinwood 
Scrubbsor B.irkbiiist .is luismess .uldresses Irom w'liic'h 
to laum-h their sclieiius. 'I'he violent British convict 
will,wc' tear, not be.iwcd intoc|uicliicle liy c cllsol malch- 
hoarcl lining, nor will the absence ol lock and key and 
brick and mortar walls be so c (fee live- m detaining Iiiin 
as our aiillior appears to iliink . nor will the jiermission 
to have bis own nu-clical attiaiclanl brought daily to 
Ins SIC k-lic'd l)e ])rob.ibly so hc'iicficial to him as to 
, cliange his whoie menial, moial, and jiliysical nature. 
Bsvcho-analv.sis mav oi may not bc-coine a beneficial 
instrument m tins rc spec t Manv' of her .sc'iiemes 
may he legardcd as im])r.n in able’ and Dtopiun, 
but on one point Dr (lorclon lays marked einjibasis, 
and Iiere we aie wholly with her lleietotore the 
])rac-tice has been to try the [irisoncr for the offeiu'e 
and to make the pilnisluneiil fit the c-imie. The? 
punishmeiU, cm the other hand, should fit (he rrimmal. 
haws are based on tin' assumption llial the breakers ot 
ibem are all e(]ual!y responsible, it s.im-. It nut sane 
tliere are other ways ol dealing with them But apart 
Irom iiisanil) (he clegiee ol responsibility m dilTerent 
persons raniiol be considered cciua! Iiy any one who 
luis had the care and observation ot tiic inmates of 
prisons, llion mental outfit is of varying quality, 
and their fitne-ss to canv out the duties ol ordinary 
cili/.ens, ihc-mgli theorcMually m the eye ot the law the 
same, is tuund piac tic ally m many cases to be quite 
diffc'reiii Thar (lie retaliaicuy idea of jnmishmeiit, 
lex ialioins, (tiiougli generallv siqiposecl to be a lelic of 
’barbarism) has not vei bec-n buried was dearly demon¬ 
strated in a rc'cc'lU c.ise where* Ihcss and pulihc joined 
in an oiUc ry against itie Home- Sec lelary 
The jiersonal equatioii ancl menial ecjuqiment of 
individual oticnclers is a peum which should, in*the 
future-, iie more c learl) detincd and m([inred into before 
sentence, and this cspcnallv in tiic c.ise ul the young 
uffendc-r 'I’he Mental Deticic-m v Act (kj 13) made it 
possilfle wlien congenital causes were demhiistr^iblc to 
sc'iid ilic-sc cases to suiiabic iiistituiions, but there arc 
'many now in prison wlm arc c kar cases for permanent 
detention, though the delect is not dearly irac'eablc 
to congenitahsin, and liicu foic liuy c annot be c erlified 
under this Ac t. 


1 



NATURE 


694 


[November 25, 1922 


Tjiat the present system of prison administration 
has elaslinty and progressiveness is shown by the 
policy towards these offenders at Birmingliam and 
other centres, wlierc sjxicial arrangements have 
been made for the observation and examination of 
any jirisoner whose mental ra))acity seems im¬ 
paired, by trained and efllcient medical men. Here, 
after a period oi detention on remand, where the 
offender is carefully observed, his previous history 
ascertained, and his ps\chology n^vestigaled, on the 
report or evidence of the medical observer, sympathetic 
justices dispose of the case m a manner winch is most 
suitable to the circumstances of the individual, and 
not on the old stereotyped method of sentence following 
crime. In regaid to Borstal institutions also, which at 
one time held out so imuli piomisc, the study of the 
individual offender is all-essential, and, though this is 
now done by the olhcials responsible, it is a matter of 
great doubt whether it can be earned out at all efficiently 
in a place wlierc sonic 400 or 500 )'oulhful offenders are 
congregated. 

Dr. Gordon’s book generally is well worthy of perusal, 
although we cannot acc<pi all her conelusinns or 
remedial methods on ilie subject ol c rime and criminals. 


Our Bookshelf. 

(1) Microhuih^y. Edited h\ Prof (' E Marsh.ill. 
Tliird edition revised and enlargeil Pp. wvni-t- 
1043 +1 plate. (London: J. and A. (ffinrchill, 
1921.) 2if net. 

(2) Labornlory Mamuil in General Murohioloi’y. 
Prepared by the L^iboratoiy ol Pacteriology and 
Hygiene, Mulligan Agricultural College. Second 
edition Pp. will-472 + 1 chail. (New York • 
J. Wiley and Sons, Inc.; Loijdon ; Cha|)man and 
Hall, Ltd., 1921.) 21,?. net 

Die Anal>hylaxu' Py Prol Ch. Hichet. Aulorisierte 
Uhersetzung von Dr. med. J Negrin y Lope/. 
Pp. iv + 221. (Leipzig ; Akacleinische Verlagsgesell- 
schatt m.b If., 1920) n p 

(4) A Treatise on the 2 'ians/ornuition 0/ the Intestinal 
Flora, with Special Reference to the !niphuifalion of 
Bacillus Acidophilus, By I'rof. L. E. Kettger antf 
H. A. Cheplin. Pp viil i35 + vm [ilatos (New 
Haven: Yale University Press ; London Oxford 
LTniversity Press, 1921.) 12s. 6 d. net. 

(5) Diagnosis of Prolozoa and Worms Parii:>iltc in Man. 

JYoh R. W. Hegner and Prof. W W. Cort. 
Pp. 72. (Baltimore, Maryland . The Johns Tfopkins 
University, Scliool of Hygiene and I\ibhc Health, 
1921.) n p. 

(t) Prof. Marshall’s volume is a ic‘\t-l>ook of general 
and afjphed microbiology. The moiyhol.igy, (iilliva- 
tion, and jihvsiology of mu ro-organisins are first dealt 
with, and an excellent account of these snhjerts is 
given. H any chapter were to be selected for spe( lal 
commendation, we should choose Chapter II., partly 
perhaps, because of Us novelty in a work of this kind, 
m which the physical forces involved in biological 
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activities are described. An admirable summary is 
here given of such subjects as ionisation and dis¬ 
sociation, surface tension, adsorption, diffusion, and 
osmosis, colloids, and crystalloids—all of which are 
of fundamental importance lor the understanding of 
biological activity. 'Fhe second half of the hook is 
devoted to applied microbiology, and accounts are 
given of micro-organisms in relation to air, water and 
soil, milk and foods, fennentations and disease, includ¬ 
ing the microbial diseases of plants luid insects as well 
as timse of man and animals. Twenty-five specialists 
in their various subjects contribute to the making of 
the book, and Prot. ^fa^.sllall has edited and co¬ 
ordinated the wlutle. We know of no other book 
vvhirli m so limited a space gives such an excellent 
account, general and special, of micro-organisms in all 
tlieir aspects. The text contains numerous illustrations. 

(2) 'i’he second hook on our list deals with micro¬ 
organisms from the practical laboratory standpoint. 
.'Mi (he procedures employed tor the study of micro¬ 
organisms are adeijuately described, and a .series of 
(lass exercise.s lor the study of organisms is detailed. 
The hook toims a valual.)le practical laboratory manual, 
particulaily useful tor the teacher. 

(3) Prol. Ricliel’.s hook on the difficult subject of 
anaphylaxis is well known, and the volume before us 
IS a lianslation from the French. The jihenomena of 
the (undition are fully desenhed, the hypotheses of Us 
causation are detailed, and a considerable bibliography 
IS appended. 

(4) The account of work accumphshed in the Siiefiield 
Laboratory of Bacti'riology, Yale University, consti¬ 
tutes a valuable monograph, and will he indispensable 
to all those working cm the microlnal flora of the 
intestinal canal. .An ('x<client histoiKal leview of the 
subject IS given m ttie opening pages, .1 lopiou? 
hilihogiapliy is appended, and the technique emplujed 
l>y the authors is desenhed. The theme inve-^tigutcx! 
is the transfornulion and sinqdification of the ordinary 
mixed intestinal bacterial flora tlirougli the diet, m 
conjuiKtion wUli tlie oral administration oi < iiltnres 
of bacteria. Tins was daimcd by Metchnikoff to be 
possilile by the administratiun of milk soured with 
the Bacillus hnlgaruus; but the autlions state they 
invariably failed lo accomplish this. By the use. 
however, of Bacillus acidophilus in [ilacc of B, bulgaiKUs 
the recjuired liansformation seemu'l to be attained. 

(5) Profs. Hegner and Cort have produced a useful 
lit tic book which gives a brief, and on the whole accurate 
account of the 'innmoner protozoan and helmmtlue 
par.isites of man .so far as is rC(]uired lor cliagnosiu 
purposes; m this rcspeit the several illustrations .xrt 
a useful adjunct. It is just the hotik (or the elmual 
laboratory ami the medical [iractitioner 

R. T. IlKW'i.Eir. 

Insect Pests of the llorticnlturahst: Their Nature ana 

Conliol. By R. M. Smith and J. (b M. (iardiiei 

Vol. I : Onion, Carrol, and Celery Flies. Pp. vi -r 

76 I jilales. (London • Benn Brother.s, Ltd., 1922, 

7?. (id. net. 

Tiik three pe.sls described m this vvoik arc among tin 
most serious enemies with wliicli the commercia 
grower has to contend. Unfortunately, no roalh 
adeejuate measures for controlling any one of then 
have so far been discovered. Tlic celery-fly, in it* 
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larval stage, mines the leaves of both celery and parsnip. 
Owing to the concealed mode of hie j)ursut*d during 
this period of its development, the insect is exceedingly 
difBcult to kill by means of any feasible insecticide. 
Mr. J. C. M. Gardner, who is responsihh; for the se('tion 
on the celery-fly, suggests the use of a spra\ containing 
chlororthocresol as a deterrent presenting the insect 
from egg-laying on the plant He also suggests that 
a certain number of plants (pie.suniably he means 
those of the parsnip) should he left in the giound to 
continue growth tor a semnd >ear. I’l.ints thus hit 
were found, in a pri\ate garden, to la- lie.uiU infesteil, 
while neigiibuunng seedlings wen* onl\ diglillv at¬ 
tacked. It IS, therefoie, possible that the lwo-\ear-o]d 
plants might serve as a trap crop wlmli, wlien hea\il\ 
infested, could be pulled up and burnt, 'riic idea, 
however, needs testing thoroughlv on a practical siale. 

iMr. K. M. Smith’s account ul the nietainorplioscs 
of the carrot-ll) is a useful contribution, and the miK 
comjilele description available As legards control 
measures, lie suggests tlie application ol i part ol green 
lar-oil to 09 ])aits ot )>ro( ipitaled chalk, scattered 
between tlie rows as a deterrent to egg laying. Since 
the eggs aie depo.sili'd on the soil, and not on tlie plant, 

It will bo seen that a thin application ot this nuxliire 
may possibly alsc) deter the )’oung larvai tioin leaehing 
the plant, shuiilcl it fail to act as a delerrcmt to egg- 
laying. Other repellent sul)stanci?s liave also lieen 
tried b) Mr. Smith, aga^n^l both this insect and the 
onion-fly, with vaiying results. 'The book is suggesti\(\ 
but it leaves the* contiol ol the pests with wiiich it de.ils 
still m the e\periincntal stage It is c learh punted, 
and the illustrations .ire ac'cuialc 

The Feeding of Daity Cattle 11 ) I’rof A C. Mc'Caiidlisli 
I’p \i\-t-2.S1. (N’c'w York I Wilcw and Soiv, 
Inc. ; London Chapman and Hall, I.td . 1922 ) 
i2i. 6 d. net. 

In no branch of the art ol feeding livc-siock does 
pranic'c tend to lollow more closely the advance ol 
luitnlional knowlc'dge than in the leedmg ot the iinlch- 
covv. 'FIk' ease with whicli output can lie measLirecl, 
and the c on.sc’C|nent lacility o! a-'Sessmeiit ot jood 
rciquiremenls and econuniK returns, have lendeiecl 
Icasilile a s)steiii.Llisation ol this branch ol leiding 
practice which is so lar ahead ol piesent po^sllulltu•s 
in dealing with otffer classes of live-stock as to ju^lilv 
a specialised literatiiie. The Anietuan student ot^ 
agruiiltine lias been wcdl catered lor in this lespect m 
recent vears, and the volume-' under review leprescjiits 
the latest addition to a list already long enough to 
warrant .1 1 ritual .iltiliide towards liiilhei additions 
'I’hi* jiisiilicatum ol its issue docs not rest on any aj>- 
preci.ible novelty ot matciial c»r method o| presentation, 
but on the skilliil manner m wlmli the author has 
succeeded in giving in so lew pages .1 Iboiougbly 
prac tic al, liu id, and I rust w 01 thy sui vev ol the siibjret, 
which cannot tail to be most n-eliil to the iumcIumI 
man and piactuallv nimdcd .igruailtuial student, lor 
whom It IS intended. Till' bejok Is divided into live* ] 
scc:tiuns, the carliei sections being essenti.illy scieiUilic ' 
and leading up to the more detailed exfujsition ot 
leeding practice, to whu'h tlie Iasi, and hugest, section 
is devoted. 'Ihe most recent developments in the 
science of nutrition receive adequate* notic e, and their 
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possible bearing upon praclu*e is tre.ttod with com¬ 
mendable judgment and lesti.iint. The I)ook vvorlbily 
fulfils the purpose for vvliic'h it was intended, and ma) 
he cordially commendecl to progressive dairv-farmers 
and sliidoiils m l.irm institute's." 

Leluhueh der anoigaiiuihrii Chenue \'on Prot. Dr. 
Kail .\. Hofmann Vieile .\ull.iue. I’p. \.\ + 75T 
-t-7 Taleln flhaunsehweig • h \i«weg nnd Sobn, 
i()22 ) .^00 mai ks, 2 p • 

Tiik tact that s^ic<i*ssive iiblioiis ol Di Holmann’s 
“ Inoig.mu* (’hemistiv " b.ive been l^sllc'd in 1917, 
icjic), T920, and ic)>i, is siiltuuiit cvulenee ol the 
popiilanty whuli it b.is aiiiicvcd m (ic*rman-sjK*aking 
cc)untries. 'rhe* m ope is v ei v simikir to that ol faiglish 
text-books ol similai piue, .dtluuigh iL dillers Ironi 
these m containinL; a large aiuount ol m.itter m small 
t\))eand verv lew illustrations t liai.uleiistic* features 
aic* the posiponeiiiciil to the end ci| the book of a 
series ol spc*c i.d subjects, wlucli iiu hide* ex[)losives, 
c'o oidination-c (Uiipoimcf. the sim. iuk' ol crvstals, 
r.idio-aclive substance s, tlie siiiuMute ol the atom, 
.mil the distiibiitioii ol tin ilimenls The* theoretical 
mtrodiution is llieiciou cxtieiiu-lv briet, and the 
jH'tiodu c l.i^sific’alioii o| the elc'menh i-. discussed in 
till* bod)' ol tlu* book without .iiu lelereocc* to atomic 
niimbeis c)r isotopes In view ol the sc.uitiness ot the 
illustrations it is lemaikajtle !<• Imd six ligiires given 
up to pulnrcs ol biiic'tlcs. pi|Kllis. and lue.isiiring 
ll.isks .ind c-ybnders m a ses timi de.ding with caustic 
potash 'file seven pkqcs wliub illustiale the ll.une- 
spec tia of the c lemeiils, the liiu' sjiei (1.1 ol the piiiu ip.d 
g.iscs, and the alisoiplioii specli.i ol tlu* rate e.uths 
are. howc'ver. execlliiitlv lepnidm eel, .iiul loim a verv 
ple.ising ap|H‘iuli\ It is, lic.wcvei. doiiblfiil whether 
Ivngllsh teadiis will calc lo l.ne the li.indu.qi ol a 
foieign l.inuii.ige in c>nlei to cebtam mslrmtioii winch 
tlu'V c.m .wsiiiiikile with mm h gie.cter case; tioiu le.xt- 
books in their ciun langii.ige 

Radio jor I'.vnyhod^’ If) A (' Lcsiarboina. Edited 
by K. L. Smitb-Rose I’p \u 1 308. (Lemdon 
Methuen and Co., Ltd , i(;22 ) 7V (W. net. 

Mosr jceicplc are inteustc'd at |.iirsc*nt in radio-inoad- 
casting, and iheic* aie man) who aie c cjiUemplating the 
piiicliase ol .1 leceivmg sc 1. It will be nf interest to 
them, therc'lou*. lo know liow lu-oaclc.isting lias fared 
in Amciua and llu* kind ol juogiammes vvhieh arc 
d.iily Issued to the publu* Spc<tmen copies of these 
piogi.immes aie given It. appe.irs ill.it vot.d and 
insiiumc nl.il musu . sjiecclu s ami ’ t.dks," seimons 
and Stones lor cliildieii .ue llu* mejst popul.ir items. 
The book contains .in interesting chapter oy the 
fleveIo|)ment and jiresent position ol ladio-telepbony 
m Great I’lit.im It is anluip.ited lb.it radio-lmiad- 

c. isUng will soon be as jxipulai m Ibis country as it is 
m AmeMiM. We think, liowicei, lh.it the user of a 
rcI(ifcing-sei will find lb.it on .il'oul (me»of every five 

d. i)s in tlii-s c Duntrv iccc.iv mg w ill be seriously interlered 
with b) atnic)splieucs. 'llie icst ol the book givTS a 
[Hipular but aeiiir.ite ac c-oiinl ot the vaiious kinds of 
radio-appaiatiis. 'Ihere is no cloubl that tlu* mvsterv 
and f.isc ination ot llu; art of radio-eommunication is 
attracting many bu)s to take up apjdied c'lc-c trie ity 
as a career. 
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Letters to the Editor. 

\l'he J''.dttor does noi hold himself responsible for i 
Opinions expressed by /t/j correspondents. Neither I 
can he undertake to return, or to correspond with 
the wnteri of, rejected manuscripts intended for 1 
this or any other part of Na'IUKJ'. No notice is 
taken of anonymous tommiinication'- ] 

Speculation concerning the Positive Electron. 

1 WKin. liypoiliotK-ilK. .ind in an o 

mo(«l tiiat I M.iii cK’ c.Npci t ^ jiri'sciU answer, 

but it is simpler to slate a lupotliesis willi pie- 
posteioiis (lo^'inalism, in iimlalKni ol the mn oiiseious 
manner of tlie < r.ink 

iVccunlin^ (o L.iimnr’s lh(‘or\' tin* positive <iiul tin* 
negative eli'tlioiis tan only <li)fer, or at le.isl innsl 
cluelly (liller, in one being llu' inirroi-image ot the 
otlH‘1 One for e.\ainple nnglil be a t oiKeiitialeel 
linked rigld-liand( d st levv-lwist in the I’Uher, while 
the other woultl be a hdt-h.iiuietl tonlortion ot 
piet isely the same kind, siniult.mconslv and nnw itablv 
pnxIiKed, ami comu'tted with its fellow by tr.uisler- 
able lines of loice Hollt would nu identally Inn e to 
involve'also a lesidmil strain ur tension, ])ioporlion.il 
to tile stpiare of tlie twist and inveisely .is the 
distaiue from it 

NeedU'ss lt> s.iy, no ])ositiv<‘ elertron in tins s<-nsc 
has yet been discovi ied If thev exist, wliy not ^ 
Itevause electrons of both kinds are so extri'incly 
mobile, and tlie lories between lliem so iniinonse, 
that tliev instantly bind themselves ti'gether into 
a coinpat t and e\i eedimilv sialile sti nc t ure, Lonsmting 
of soine hnndreih oi thousands ol i-ai h kind, the 
snnplest ami ll^htv >t of whu h‘•"'oniposite stuiituies 
we know as the piotoii 01 liv<liogen niuh'iis Shoit 
of that gioiiping, the (.oni|tound units are eitlier loo 
fully neutralised to be perieivcd, 01 elsi- too gieedy 
of each other to exist sipaiately '1 he proton, tor 
the first time, allows a single election to be free 
enougli to levolve pi'rmanently ronml tlie close- 
pai ked group without lieing uilcilv absorbed .iiid 
imorpoiated in its I'omposition 

A niimbci of protons can unite and foi m tlu' 
nuclei ol othei atoms, and in tins case sevi'ral Irei* 
cdectroiis can tcimiin imoinpletely assimilated, so .is 
to form a satellite' svstein i haiacti'ristic of o.n h 
ditfeiciit elcnu'iU Sm li com])osite nuch'i can be 
shattcri'd 1)V ade<|u.i1e me.ins, but the single nuclei 
aie very stable, <ind the jirotoii itself h.is not yi't 
been near disintegr.ition , nor is it cleai wlu'ther 
anything dele(lal>le ct>nld lesult Itotn its fr.iclure, 
especially it tlie hagmeiils were I'lectrii .illy lu'iilial 
Hut now conu's a qiu'slion, dilTiciilt to answer on, 
the mirroi-iniage !i\])olhesis - \\'h\ should only 
negativi' I'leitrons oi t in in the satellite scsteins'-' 
Why should not some atoms have nm lei with .i 
suiplns of neg.itive charge', and be .itleiided by 
positiv e olei t ions ^ 

IVySSibly an ansvvc'i ni.iy he fcirthcoimng tiom those' 
who cilhe'r now 01 hen'.ifter uiide-ist.ind the formation 
of an ei-paiiiele, .ind wiiy it li.is two positive - 
and alwavs positive' ch.irge'S, for it sei'ins to loiin 
an ('ssemlial intermedi.ite mgieclie'ut in ttie' huilding-up 
proe e'ss ^ 

Hutv.issiiinmg that no answi'r is foiIheoniiiig', an* 
we (|uite sine that mi atoms are ol the' cx'<-eption.il 
vaneAy^ Can such .i varu'tv' exist'' It seems a 
possibility just worthy of contc'mplation, iinle-ss 
c'.xpenmcntal ohserv a turn alieadv absolutely ncg.it ivcs i 
it Pholo-elc'c.lru: evideme is strong, the Ze'eman 
c'tle'ct appeals eonchisive H>ut is it hnaP It 
ilemonstratcs eleaily enough that the radiating 
patliclo has an elcctn)-chomical'*feiimvaIcnt of the 

,.r . -,1 


order lo’, and is therefore an electron of some kind, 
but is It conclusive about the sign in all cases ^ 
Perliaps it is but there is no harm in reconsidering 
a eoncliision occasionally, oven if the aheadv accepteel 
answer turns out eimte ineUdntable 

It all radiation is liom the negative electron only, 
til.it c uiioim f.icl would seem to j)omt to some striking 
qu.ditativ'e dillerc'iice between the negativi' and the 
li} potli(“tie.d jiositivi' electron a dilferenee which 
on L.irmoi’s theory of llu' Kther is dillu iilt to grant, 
thougli it m<i]y li.ive to be granted It is owing to 
tins diltiiulty tli.it there lias arisi'ii the oltieiwise 
attractive ide.i of .i positive I'leition so mlensely 
lonceiiti.ilcci as to he about i/T.Soolli of the linear 
dimcnsiuii of the negative electron, and tlieicfore 
to possess mcoiiipaiably gri'.itei inertia kins may 
be the right w.iv out ol the diiriciilty, but it leiiiurcs 
])louf 

If, pending proof, vvi' tiy to woik with a miiror- 
image pair oi elei troiis, can wo anyhow aiioiint for 
till' apixiient f.ict that atoms have only nei^ative 
s.itellites I’eiliaps thus - Consider .i ciowd of 
nevv-lH)ia elections, both positive and negative If, 
among lIu' inamfold chances of stnictur.d packing, 
something less ilian hall of the atomic nuclei formed 
vveie of the kind with [lositivc satellite's, while the 
other a])pioximal(' lialf wi'ro of the m'gativo satellite 
vaiietv, the two classes would sj)eedilv c oinbine 
with .1 viok'iice inap[)ropiiatc to anvtlnng tliat c.-iii 
be called moK'Cui.ir combination 'I lu-y would 
tlierc'bv foim the tight-p.ickcd .ind stable nuclei 
of Iieavic'i atoms, until the comidexity w.is gicat 
c'lioiigh to result 111 inst.dnhty lliat inav be how 
the heavier .iLoins were toimed U the' packing 
took place by ch.uice, llic'ie might be a sni.di sur])lns 
ol one vanetv in excess 

'I he I oinlnnation c»f nm k‘i would only cease when 
tlu‘\- wc're prolc'Cled bv .1 scieen ot snmi.ii elections, 
tiieir sign might In- 1 or might lie - Imt could not 
bc' both 111 other words the U'siiiling atoms could 
iicd bc' of opposite v.iru'tifs , tlic' satellites of the 
sui[)Ius vaiielv must lie all of one sign, or tlie atoms 
would combine with each other and form a new 
substance' 'I hns wi' could gel tlu' oullvmg satc'iiiles 
of one sign, c'ltlicr 111 evc'ry crises or iii so vast a 
prepoiideiam e ot c.ises that no exceptions art' as ycd 
iminifesl In the nascc'iil st.igc's tlic'ie might be a 
lamloin distribution ol ttu' two varieties, iii numbers 
ne.irly ecpi.il but not aciuraU'ly ciiiiai, like thc' mak' 
and female of a popul.ition, then most of them 
would male' and (onstitiile higher nuclei, while tiie 
vanety whicli liap])c‘ned to be in tiu' inajontv would 
remain as it w.is, and become c oiisjuc nous I lie 
inimln'i mated might he a hiinVlred times greater 
than the mmibei of outstanding single ones and 
^et tlic'si' last would be what we know as llie atoms 
of the elc'inc'iits lainiiiar to-<lay It is plain tlial the 
minibei ol protons einbeddeil in Ihc' nucle i ol all the 
atoms must be in exec'ss of the imiiiber ol atoms 
thc'insc'lvc's I hc' atoms thc'inselves ie])reseiit the 
sLiiplus, the excc'ss kind th.it could find no partners 
I’he Tiumbc'i ot protons embedded in atomic mic lei are 

k"_!.J-'’-' times Ihc' mniibei of known 
oi 

atoms, say .|b time's as Tiiinicrous 

Some f.nllac v here foi the elements .ire not all 
ec|ually pk'Hlibil Hut the middle ones .iie on thc 
whole the most plentiful, and the statement may pass 
as a rough approximation 

Ihiectly a positive vanety of atom gets loose, it 
will comlnne with the nearest negative vanety 
accessible, and push it a steji oi two up tlie scTies. 
In that way heavier elements may still occasionally 
be born Ihc free hle-time of Hie less plentiful 
variety would be too brief for ordinary detection; 
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but now that sliattering of nucl(M is })ossiblc, and 
now that rapid means of detection are feasible, there 
IS something to look for The fonnalum of strange 
substances and unusual comlnnations mav ho expeetod, 
and the composite nature even of the proton may yet 
b<' demonstrated by thf emission of something 
fractional of extreme inslaluhlv hoes not the 
atomic boinb.inlmcnt of aluminium .dre.idy \ield 
particles of extra long range 

I make no apology for tins surmise SjxsnIatKm 
as a lemjioratv working hypothi'sis is soineliines 
suggestive of furthei experiment, and tliat is its sole 
pistitication If the tendency of the <lis( iission is 
to iijihold the grisitiT simplicity ol tin* (‘xlra-sinall 
and extra-massive indnisible ])o'-ili\e paiticle, well 
and good , but that would rather (lose the door on 
one line of e\|ienmeul, and it is not well to abandon 
tlie mirror-image idea prcniatmcdy IIk' proton 
may Ix' .111 indivisible ullimate unit , but tliat s(xuns 
unlikely, and we have Jeaint not to negative tin* 
possibility of asccitamable slinclure lightly It 
s('ems baiely credible, now, that it was as an iiidu isilile 
ullimate unit that we used to regard the atom ' 

'I'hc li\'potIiesis that <i proton is built up of jxjsilicc 
and negative but otherwise ideiUic.d eleitrons nuiy 
yield a hydrogen nucleus too bulk\’ lor tlx* facts, 
and may otherwise ha\c to be icjected, Iml t!u‘ idea 
at least leaves tlu' i\oor open to the extiaoidinaniv 
biilliant 1‘X'pennient.il physx isls of to-day, and iieiu 
as long as possible m.i)' be lenlalnely and [iiocisioii- 
ally i-iuoiii.iged Oiiyrk l.oix.r 

Noim.inton, Jaike, Salisbuiy 


The Measurement of Intervals. 

I cwxor u'sist Mr ('iinnmgham's iiu'it.ition m 
his re\ unv of my Kom.ines l,e<ture (.\\ini<];, Oct 
2<S, ]> 50.S) to jiistily more pnx isel_\ llic transition 
from llu“ pH Lure of worid-histoiy .is .1 l.ingk' of 
w’oild-lines to the selifuie of mteiwais lillmg a loii- 
Imuum ol sp.ccc lime .ind dem.inding noii-hin lide.in 
geometiv “ Ihol hdilingtoii .seems to contemplate 
as ■ mcasmable ’ the intervals Ix'tween pans of 
points m tins contnnnim winch do not corres|X)nd 
to e\ents 111 the history of .in\' p.irfule or eKxtron 
in the material nni\ers(‘ Jiut we wish to ask inni 
how these mlei\al.s .iie in piactico to he measUH'd 
Ml Cimnmghain's point is Ih.it the picture whicii 
W(‘ have to dissect is tlx* actual Instorv of the woild, 
and w«’ .in- md .ilbwed.to ,dt(‘r it—to nilrodace 
incMsnrements wOiu h iitwer uinx' made, or to infro- 
diice j)li\sx'ally uxtgiiisaliie twenls at poults where 
notiung acluali)’ h.ijipeiied i accept this limitation 
Ho a<lniits, liowccer, tliat .ill measincnients that 
li.ivc e\cr liec'ii made aie contained >" Hu' j)n tuio, 
and, I might .idd, all mensuieineiits th.it iwer will 
be made Thus w'e li.ive a l.irge number of nie.isiinxl 
inteivais a\.nl.if)le for dis( nssion . and I think tli.it 
Mr Ciinmngh.im, like myself, is coiimikcsI that the 
gi'ometiy whxh these me.isined intenaU obe) is 
not exactly ICuclxlcMii but is gi\'en (oireclK’ by 
li^iiisti'iii When oiue this gixuiietry is detiTiinned 
we proft'cd to till all spaii'-lime with nilculaltd points 
and niLeivals, jiist as we oidmaiiK lill .dl space 
wuth calculated points and clisiances allei lust 
(h’termmmg the geometry bv me.ms of .1 few' distances 
aitually measureil and a hwv jxiinis .utu.illy per- 
ceptibU' Only a small niimbei of the i.denl.iled 
points and interyals correspond lo events and measiire- 
inents in the historical picture . but whenever there 
IS a measnied value it will agree with the calculatcxl 
value. 

As regards tlic status in physics of this scheme of 
NO. 2769, VOL. I 10] 


calculated points .ind inten.ds, it floes not s(‘rin 
necessary lo make au)- hvpolhesis , mdeeil, I MXircel)' 
know what hypothesis couM be made about it At 
the back of niy mind I \.iguel\’ snjipose that it is 
“ closcdy desinptive” of .in inuierlymg rolation- 
stnu'tnrc ot the actual woild, but whalcner that 
means (if it nic'<ms .iiu thing) it is itx) mdetimte to 
use as .in lupotlx-sis ll is Millxu-nt lh.it we Inid 
It profit.ible (o talk .dxiul tins s. heme lUit at 

least Its status is m no wa\' nilenoi^to the pictiui' 
of tangled world-hiu's whxli Mi t uimmgliaui Jmds 
It comeiixuit to sl.ut lioiii M.iteii.il p.iiliele.s and 
e\enls outside- i^s an- not dm-'tl\ ohst-ned tlu-y 
.uc- inftui>-d fiom llu- lields (im-iti.d .nxl eli-ilio- 
m.ignelx) whxli .ilteil 0111 bodu-s ihil the field 
itself is not dirc-cth’ obseivcd. it )uodm(-s dis- 

liiihaiKes 111 llie bundle of woild-lines (.died a m.ui 
inside the man the disImlMixe j>asscs liom held to 

m. iltei ,ind m.tiler lo i'x-ld in entl!(s?> «.\(l(- Who 

sliall s.iy .it what ph.ise of tlx- (\tle it l.ikes the 

linal plunge into the K-.din of < (Uisc xiiisness aiul 

actn,iht\-^ Kighlly or \\iongl\ the method of 
s( x-tx (' h.is .dw.iys lx-('n to gi-tn-i.ilisi- from olisi-rva- 
tion—to l.dk alx)ut a woild whxh iiulixK-s all that 
has been obseiced .md .1 gu-.il (h-.il whx'li has not 
been obsercc-d I he .islionoinci do<-s nut make llie 
hyj^olhrst', dial l!x- moon exists wlx-n nobody is 
obsercing it . bid he linds it piolil.d)I«- to t.ilk alioiit 
a (oiuepln.il pxluie which loiil.tiiis .1 continnously 
existing moon I Ix- si heme of (.ihnialed points 
.and nUetcals (.(-llx-r, oi lie|<l) 01 <»! tangled world- 
hiu-s (iiialti-r), or j)i(-lei.d)l\ both togelher, forms 
the world wliuh the phcsxisl linds d piolitable to 
(iisdiss, he can sc,au(-l\- .iltnludi- moie c'lilue than 

' that lo any world uithoiil waiidv-iing into inet.i- 

i pIlN'SXS , • 

1 must (liss'-nt eidiiel\’ lioin Mt I'linningham’s 
sl.itc-ment that " an\' geoimtin.il s\s((-m whate\(-r 
ma\' be used fot the pin-|)ose ol ,ill,n lung inteivals ” 
('le.ailv ll a wrong gi-omeli x .d s\stim is usi-d, the 
measured int< reals will ^-xpose it h\' then disagree- 
nx-nl Ihit Ml' Cinnimgli.ini m tins ]).iss.ige seems 
to us(‘ the word int(-i\.d as tlumgh it h.id no fixed 
im-.mnig and he could in.iki- it me.m what lx- liked 
11 1 leiollcct iighlb’, I oiiginall) mliodixi-d the 

n. ime “ mlcie’.d," fui-h-i 1 mg it lo the minx- “ lim-- 
(-lemcnl ” llx-n (inri-nt, whxh s< enied iinsmlable 
for .1 physic.il (|u.m(il\’ .as saeoiiiing l(x) mix h of 
pure iiiathc-m.itics I inteinh-d " mleieal ” to ine.in 
a (ielimtf pin, sx al <[n.mtdv--<]uile as d(-liniti- .is 
“ energy,” for exainjile , .md 1 dcsni- to gu.ird its 
meaning jealous).’ If tlx- nu-annig of " c-neigy ” 
(an be .dti-ia-d .it ple.isine, it is e.dv lo upset the law’ 
of (oiisere ation ol c-neigv , .md simil.iih’ be' treating 
'■ mleie.il ” .md ” length ” .is wotds iiK-annig nothing 

p.uticiilai, Mr Cinnnngliam ti.is no dtllKullv m 
disposing of m\' ci>n 1 eidion th.it tlx- eeorld i.s nut a 
Fan lide.an or ll.it world 

It will lx- seen that Ml ('iminngh.im and I .ire 
esseniMll\ m agreement th.it llie iix-iil of tlx- lanslem 
s( heme of mleivals is its simplxite ” juulitabl^- to 
talk about ” lather th.m some kind of iix- 1 .ipli\ sic.d 
signilieaiiee He la-g.ii'd--. it .is se!<'(l(-d lioiu m.iny 
oilier possible scliemc-s bet .\us(‘ u eie’is a simple 
ic-piesentalicm of the motion of jxutxies .md Iight- 
r.a> s 'I hat is n (|nit<- good ( noiigli t e.ison for selei t- 
mg it,J.)nt ll must lx- bonx- in mind th.it it is not the 
historical leason for choosing it ihc tact tli.it it 
d('scril)es the ex.ut iiiotion of Meumv in a pailicu- 
♦arly simple ev.iy w.is only disioeeied after the wliole 
scheme liad been completi-d 1 he interesLoflanstcMn's 
scheme is that there is, not one n-ason, but several 
reasons for selecting it Not llie least important 
of these reasons is that the scheme expri-sses the 
geometry of the world—in the sense m ^vliich tlie 



NATURE 


698 


[November 25, 1922 


wonl “ '■ IS (oinmoilly imdcrsttxx], ^ g 

Ijv the (iii.iid (»t !’'(lucatioii 

Olio ri-in.'irk as to Newton and the ti})j)lc, wliicii 
I iiUcndod lo tvpify .1 supported obsoi\er and a 
(ontimiously falling obserxer, respectividy 11. with 
.Mr ('iinnmgliain, \\<‘ tcd\e llu‘ ap[)lo to tvpdy an 
oliseivor .it lirsl siijipoih-d and alU.rwaids (ki-, ihc 
.ijipli'N view ()[ linngs is ,i|)|i,dlniglv inmplicated - 
(oinp.ued o\rn with Nouloii's Hut that onp tlio 
m<>re en1phasl^u•^ tin. point tliat llu ii.rlmMl snnpli<tL\ 
id things 111,1'- l>e disioitod ad hOiliiiii b\- tlie jiroioss 
of titling into .111 misiiilable spaM--liino lianie 

A hbll'INOlON 

(^l)sorvatorv, ('.uninidge. 

NoM'inher 3 


I AM obliged to the Fdilnr loi giving )iu‘ .in ojipoi- 
tiunty to .uid .1 Jew uoids m loininuil upon I'rol 
I'-ddington's litloi. and I do so in no laplioiis spnil. 
bill bei.uise it soi Ills to me tliat in these m'iv tiind.i- 
inent.d disi ussions a is oi the utmost inipoitanii' 
to (li-.u .lu.iv .IS in.iii\ inisuniliTst.iiirUngs and 
dihiinlties .IS ])ossib!e , to loiognisc th.it Some 
dueigi-iK os .ire imrelv eoiiseijUMues ot Mowing the 
same ni.itlor tiom ilidi'triil points of \k-\v, but that 
olheis inav be due to looseness of thouglil on one 
side 01 till' other , and 1 am gl.ul to Ik- .ible to 
reooguisc Ih.il most ot the diwrgoiKe of Prof 
I'dldinglon’s o\|)ositioii of tlie me.uung ol Fanstoni’s 
tlvooiy from m\' own understanding of it is inoielv 
part of the dilteieiue between om ii.ituial w.ws ot 
tlnnking Hut two sentuiees 111 Plot !''ddmgton’s 
letter <!o snni n|> mv diH'u nllv 111 log.ud to Ins e\])osi- 
tion so cUvrly th.it I w.'iild like to diri'ot .iltention 
to them * 

" He admits, liowiwet, tli.il all tiie.ismements (hat 
have e\or bi'on m.ido are <onl.imed m tlu' pntiiio, 
and, I nnglil .idd, all moasuioinents 1h.it e\oi will be 
made ’lluis we h.i\e .l l.iigi- itninber of measuied 
intervals av.iilable fm disiusbon 

In this sontomo Plot haldington begs the whole 
([ucstioii with winch I wntured to end nu' ie\iew 
of Ills Ictlnre All ine.isurements of length .iml .ill 
measuienumts ot imu' th.it weri- e\ei made au', 

I agree, in the putnie Put who <-\ei nie.isured 
tills physical " intm \ a! ” \Vh*at is the .itisolnle 
sc.'dc of mlM'N.d, and how is it .iiijilicd Xg.im in 
T’rof ICddington’s letter we re.id “ ( learp ifa wioiig 
geoinetiical system is used, the iiwasiiffd mti-ivals 
will expose il bv then disagrc'ement ” (blforlnnatel\’ 

this IS not at all dear to m<‘. and I will tiy to expl.im 
why So far as 1 can see, .ill actual ph\sn:al measnre- 
moiits are iccords of obsMv.ilums ot conn idemes, 
f of marks on a scale wath m.-irks on aiiotliei body , 
That IS to say, they conespond ti) mteisei lions .md 
concnriein.es cif woikl lines ol distinct plwsical 
elements 1'he signn'u ant f(‘aluri“ of the toin- 
dmu'iisional jiicliire of the nmveise is therehno 
merely the ordei v>f arrangci leiit of sm h i oncurreiices 
alon*g the world hiu-s ol these ph\sKal eiilitu's Vtl 
<“lse IS of th(‘ n.itnri' of .in .irbilranlv adopted method 
of description of these ordeis of .11 r.ingi-ment .ind i-. 
not coiuanu'd m tiu' piclme itself A geometiu.d 
system is an analytic.il means <)f desciilnng the 
pictuie. TJk' concnirences remain and their order 
lb unaltered, no matter how' w<‘ cli.inge our geometru .li 
system If 1 ado]!! a geoiiH'lric.d '.ystc-m otliei than 
that of Emslem, 1 m.iy Inid the mathematics more, 
complicateil, but (he .icliial observable fads icconled 
are tlie same — just as the f.ict of the ineeting of the 
Cireat Northein, (ircat Ivastern, Midland, and lamdoii 
.ind North-Western Railways in Cambridge station 
js cjuitc indepcmlent of any particular br.ind of map 
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or time-table. Of course a map whicli denied this 
fact would be wrong--but the adoption of a «litletent 
geometrical system of attaching what 1 must not 
call “ mtcrv.d ” to tlu- separateness of two events 
<loes not break np a concurrence It is just because 
actual meustirt’meiils will “not be altered by any 
change of tlu gemnetrual s\slem that 1 cannot agree 
with llu- SI litem e 1 have cpioti'd 

!•' CvNMNl.llAM 

St lolm’s (_'olleg<‘. C.imbiidge, 

Novetnbci 11 


The Time-Triangle and 'I'imc-Triad in 
Spccl'al Relativity. 

I>k Kor.B directs .iltention m XaiurI' of 0( lober 
.:8, p 372, to the l.u t that there is inueh confusion 
of thought with regard to the slaliunaiy c.diie of 
the integial id<T in tin- spi-u.d theory of relativity. 
When the p.ith is purelc' temporal, as Dr Robb was 
(he tirsL to [)omt out. the nilegr.d is an .'ibsoluto 
inaxminm, not a inmnmnn I'rol Iwldington has 
also dnc'ted .itlention to tins Inith llu- following 
\'U“W' m.i', !)(' ot mleiesl I gi\e mainly (he lesulls, 
.IS till- precise m.Ulu imiln .d proof would m ciipy too 
much both of sp.ice .md time 

I.(-t A, P, (' be the \eitues (pomt-instanls) of a 
pine liii!i'-liiaiiL;!c m the tu-ld of spc-ci.i! rel.itivity. 
Suppose (_ pri-cedi-s \, and A pri-eedes It in proper 
inut , then it may be prove<l (hat C pn-i edcs Jt, 
! r proper lime order is traiuilive 'riicn if cash C 
denotes tlie imit-sc.alar product ot the- M-ctois CA, C.B, 
.iml if a, X, ■/ ileiiote liie le.il and posilice intervals 
P(.', t'A, Al), we ha\ e 


It m.i\ b<- proced that the expn-ssion on the iight- 
haml side is .liwacs p'asi(i\e ,md is gie.iter th.in 
iimtv ’I Inis C may be regauled as tlie real 
inv.iiiant “ hypei/iolw aii^h ” belwci-n the (emporal 
vectors CA .nut CP This aiigh- lias the same metrical 
\.lino tor all oiisei\CIS moving with uinfoim mutual 
rel.ilivi- vi'locilies 

It (.in <i]so bi‘ [uoved that a ,i ileiice, sinct^ 
cosh C I, 

a ,iyy 

Th.it IS, (he grcn/csi ^.ide of a pine Iniu-tnau/^le is 
^lealer Ihan the sinii of the other l<on s/t/rs ,! | 

It lollows .it once 1h.it tlie sfatiomiiv value of the 
integral /(/.r, w-heie the path is purely teinjior.d, is 
an al.isolnle maxmuim 

llure IS thus a le.d hv[)erl)olic angle between any 
two (o-tbreclional (empor.il \eclors 'Ihc* truingh* 
APC li.is two leal " iiilern.'il ” hvperbolic .ingles 
(P and C), .iml one ro.il “cxtc'iiud’' hvpeibolic 
.uigie A' Bcsulc's the .ibove formula we lia\e 

ct* — [F - y^ y a- — /t* 

cosh A - - , , cosh 

^yy 27a 

I'akmg positive signs for inleivals .iml angles, we 
have 

sinh A'_smh P> sinh C 

a p y 

and cosh (P l-C) -cosh A'. 

Tims th<’ one real exdcrf.al angle of a iime-tnangle 
u equal to the .sum of Ihc ttoo real internal angles. 

I'he liyperbolic .ingle between two co-dircctional 
temporal vectors has a pcrrfectly definite physical 
meaning, if the jihysics of .special rckiUvity is sound 
T^et CA and CB be the tune-axes used by tsvo 
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observers X and Y. Tlie spaces which they use are 
normal to these axes. Then if he their mutual 
relative velocity, 

v~ laiili C, 

the vehxitv of hj^hl being 

ll niav be a<l(lc<l tliat tlie iel<itioii 1^ -i-C is 
a particular case ot ilie more genual ‘lii.iiigle o! 
relative \eloutKs” I.et Ot', <)<J, OK lie a tii.ul ol 
co-directum.il noii-to[)laiiar temporal \eetois (Oi 
Kohb’s “ inerlM liiu-s ") uilting ihi- “open lupei- 
spheie ” (< uUie ()} : 

- a- - v’-Z' - I 

inpoint-inslantsP, (},K, wlicnoi isihc limeco-mdmale . 
Let a, (>, t be the geodesic ai(s OR, Rl’, |‘() .nlhni 
the hypcT-spheve 'I’hese an s are mmmia, not 
maxima, their eleini'uts m llx' hmit ate spati.d m 
character, being normal to time-uxiois, llieir 
hypeibolic tangents repicsent the mutual lel.do'e 
velocities of obseru-is (X, \ , /) wiio use Op, ()(), OR, 
or paiallels thereto, .is their tune-axes J he Rui.h<lean 
spaic uscil by X at any iiislaiit is pnialkl to Hm' 
tangent spate at P lo ilie In per-spliere. and fmm 
the point ot view oI X the directions of the relatne 
velocities of ^ an<l Z are the tangenl-hiies at P lo 
the geodesic <ircs !’<_>, PR 'llu“ angle between these 
diri'ctions is a cuciilar angle (P), arul (lie mt'lncs 
of tlu' geodesK tnamtle P(>K arc eontaiiied 111 the 
foiimila* 

cosli a-cosh b cosh r-smh b smh c cos P, 
sill P _ sin O sin R 
unit ({ sinli /» sinli (’ 

When a, b, 1 aie \eiv small coinjiared with Ihe 
radius of the hypci sphen* the Sjiau's of the obsei\’c-rs 
are reg.uded as paiallid, and w( get tlie 01dm.u)’ 
formul.e 

ir-h'^ t-c^- e/ic cos I‘, et« 

When OP, 0 (_>, (_)R aie coplanar we get the 
relation as befuie (witJi ( haug(‘ of lettu's) 
a = h-^c 

Tile .ibo\ e ruiiarkable formula for lelatn'C \ (‘hicitii'S 
was, 1 l)c]ie\'e, first discovered by 1 >r Kobli, and is set 
forth bv I )i W<‘\ 1 (" Sjiace, Tinm, and M.ittej,”§ Ji) 

1 .im not aware, liowiwei, that ils diieit connexion 
with the gt'odesK geomeli\ of the open li\pu-sjdiere 
i,as been i-.\plinLly uotu ed \< A I’ Rooii.’s 

rinnty College, I)iiblin, October 31 

Space-Tlnio (Geodesies. 

Tk N \ l UKl. ot (tc tobei e.S, p 572, i)| Robb Jionitetl 
out the UKorrei liters of .isseiling that the hngfh 
of a “ woild-ime ” is a mimmmn lietweeii aiie Iwo 
points of it f b' gave .111 example in wliu li 1 Ih' leiig)li 
was neith(‘r .1 niinimiim nor a ftiaxiimnn I'he 
objed of Ills Ii'tter. no doubl, w..s lo leiiimd sniiu' 
rccldess lelativists lli.it lliey should be inoie < .ireful 
m then' language Pad tlieie is the daiigei lli.'d 
some m.iy suppose that lie was (l<“aling with .i ual 
wi'akness 111 Ivinslem's (lu'orv 'lo disjud this id'si 
we may recall .i few well-known J.ufs 

’J'realisc's 011 the geometiv of suif.ues (in oidm.iiv 
thri'e-diniensioiul I'aielide.in sjiacc) deline gfo.hw/is 
m various ways Some say lh.it a geodesic is Ilie 
shortest line Lli.it can lu' drawn on the surface betweui 
Its two (“.xtiemdies, and tliey use the (aluiliis of 
variations to Imd its ('([u'ltions '(his metliotl is 
open to criticism The lesearclios of Wcieislr.iss 
Jiave shaken our faith in the infallilnldv of (h<- lesnlt-s 
obtained by an uncritical use cif tlu- routine pro<'c.ssi“S 
of tliat calculus Pm wbatcvc-r may bo said against 
tile prciccss employed, the equations of a geodesic 
finally obtained agiee with those' obtained by more 
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trustvvoi thy mclliods h'or example', wo*ina)’ deline a 
geodesic as a ciavc such that .it t'yerv point the 
oscul.itiiig plane is peipciidi< iilai to tlie tangent 
plane to the sin face I'loin tins dcimdion we can 
c.isii\ obtain (t f I'aseiili.irl’s “ I >illc'U'ii! i.d (leoinctiy,'’ 
p 2c)|) cqu.ilions wliiih m tlie iisu.il abbreviated 
notation ol U-ii'-oi c.duiliis nui\' tic w 1 dten 


J''instein's i'liiudioiis (“ 1 Ih‘ Mr.miiig ol Rel.dijdy,” 
p So) arc' the- ol'vioiis guiei.di'.,dion dl these .ind 
ddli 1 m<'iel\ in tlial (he •^iillixts i.mgr over (he 
value.s I, 2, d ifisle.ul o( oiiR i. j ||is iiot.dioii 
is sligliLiv ihiteic'id lioin tlic' loi m gi\ ui .diove, winch 
is due Lo Idlilmgloii 

1 lu'se e(|ii.dinns c.in bf' oblanu'd b^ .d least two 
other methods haiislem uses .1 " par.illel displacc'- 

nic'iU.” methoil due to I.eviCuda .iml Wcyl 
Idldinglon ("Report oil the Rel.divilv llieory of 
('iiMvd.dion," p pS) slu.tws th,d Ihe <'c|imIioiis aic 
satisfied (or not) mdependi'iith ol tlm choice of 
co-cudm.des. .iiid that limy leibue to Ihe ecpiations 
ot .1 sli.iigld. line loi (>.ililc'.in i o-oidm.ites 'I Ins 
sli.light line is dcsciibed with imiJorm vc'locity, so 
Linslem’s eqii.itioiis m.i\ lu' og.ndcd as a geimiahsa- 
tioii ol XewLoll’s Inst i.iw ol iiiolioij 

Applying these' ctpi.diens to llu' c'.x.iniplc' given 
b\' l)i i<ot>b. we find that his sp.ice-timc' curve 
do('s not s.disfy llu'iii unless l'"(i) o J his means 
that l''(i) inusl 1)(' a linear function of r and .so it 
(..nmol fulfil Ilie rc'<|iiiied (oiiditioiis dI vanishing for 
two diflerc'id wdiK'' o( .1, except in the.' Irnial case 
l'{i) o 'Jims tim .inil)igmt\ sec'ins fo lie, not m 
I'aiistem’s equ.dious of iiiotum, but meielv in a 
[laiticiilar melliod of .ytijing .it them 

As regards the desirabiht\ of mochfving F.instem’s 
ide.is on the uatiiie of Lime, il is lia/.iidoiis to give 
a dc'Iimte opinion .it (uvseiit It ina\ la' notc'd that 
Prof Whdehe.id’s iic'w book (" Ihe I'liiicijile of 
!■’( lativ If \’ ’’) c-ndeav oLiis to c ombiiie ,ijl (lie \ enfi.ibJc 
nsulls ol h'lnateiii's flieoiy wdJi .somewliat con- 
sen.dive ide.is roue ciimig sp.u e and time Tiio 
modified tliC'oi}’ Ic.uls to some ic'm.ii kabic' predictions 
(p 120) w'liicli slioiiki !)(' lesic'el bv exjic'iimeid 

11 I I I PJACK.IO. 

Pmveisdy Peillege^ Xottmgh.vm, 

Xo\ einbc'r 

The Dictionary of Applied Physlqs. 

I'ni. issue of Na'IUKl of Sejitc-mber 30, p 431^, 
(ontaiiu'd .1 higlilv .tppicci.divc review of the first 
Volumc of file " I )i< lioiiary of Applied I'hysus," and, 
.IS edil<;t, 1 .im much imleblc'd lo the .iidlior for his 
jemd wolds One n'liiark, iimvi v'ci, has, [ gather, led 
lo some- inismuh'rst.induig , may I h.vve sjxicc for a 
bra 1 malum ^ 

I )i Ix.iye diiccts attc'idioit to some of tlie " omis¬ 

sions," with the view of Ihetr lidiiie lectificatiori. 
M('st ot these " omissions " will be toiind cicrdt with 
111 (idiire volumes of the hution.ii)' 'I hus, in*aii 
.uiielc' 111 vol 111, on N.ivigalion .iiici X.ivig.Uional 
iMsino’mnts, liv P'onimandi'r I P.ikar, the gyro- 
(omji.'ss IS treated ol ven fullv, wluh'. in vol v,, 
Mr Ifobsoii has ,i liiglily mtc'i't sling aiiiile on instru¬ 
ments Used m .ant r.ift , 

II lu^s l>c‘en jiait ot my pl.in to se[),irale the nfathe- 

m.du.il tu-.dmc'iit ol <i subjc'tt .uid its practical 
applu.tlious In tins m.innoi I hoped lo mcrc*ase 
the idiht\’ of the work to various ckisses of readers, 
some of whom are inteiesic'd cliu'fly m the theory, 
while othi'is .ue mote closely concerned with the more 
practical details R. T Gi.A/'hBROOK. 

5 Stanley Crescent, Kensington Park liardens, 

' London, W.ir • 
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Action of Cutting Tools. 

In tlic intcrcstint' letter which appeared m Xati.’ke 
of y\iignst p 277, Mr Mallock objects to the use 

of the woid cutting as incoircft wlien apphi'd to 
tools used for metal work, and it is siiipnsnig. Ihere- 
for«‘, to find thal his own jxiper to whidi lie refets 
111 support of ins contention is entitled “ I he Action 
of ('iitling Tools,” <i!thoiigii It IS .dinost eiilnely 
dc:vole<l to si^owing that the .ulion of such tools is 
that yf slie.ning 

In a fiiitlier letter 111 Nmiiri., p Ooj, of November 
4, Mr Mullock dismisses m\ {i.yicT as h.iving no 
lefcrenec whatever to the action of (utting tools, 
apparentlv on the giound thal it is eiilirelv devotecl 
to a (onsidcralioii of cla^lic slr,uns So fai .is liic 
tool itself IS concerned, it is imlv n^efuI so lonj; as it 
does not become peim<inent!\' defnimed, and to llic' 
maker of tool steel, llie stiesses and sliams jiroduced 
witlim the elastic', range are theielorc in.liters o| 
inteiest, so that an attempt was m.ide in this papn-r 
to show the <Iis(iibiifion of stress in <hi‘ tool itsc-lf 
under these conditicms 

In .motlier section .ni .ucount is given of the slioss 
effects III the work when the tool is lemoving niateii.d 
tlierofrom, which are <iuaniitaliv(' within the range* 
for which the laws ol jiliolo clasUc'il\' .ire known, 
and cpialitatue in the plastic legioii, as present 
Knowledge is not sultuient to inlcTi>iet fullv the 
interfc'ience cdtec Is obseived Mr Malloc k ignoics 
these* hitter ellects, although Ihev.ire uiidonblediv 
of importance 'lliev show, lor ex.nnple, th.it the 
action IS sometimes (hscontimicjiis, .md uiuIct olh<*r 
conditions is not so, although Mr Mallock sl.itc'S 
cpnle dc‘(]ml(*l3' th.it it is alwavs clisi onlmuoiis ,uid 
cpi.isi-peiiodic Ml \'.dloc,kN, leltci .dso lays stioss 
on the* (iirhng up of iiu* shaving, but this docs not 
alwavs ii.ippeti, as the* discussion on mv p.ipc'r 
brought out llu* mtc'iestmg fact (h.it, as the spe(*d 
incicasi*s, till* cmls of steel siia\ings increase m 
ladnis until <il spec'ds of .ijunit two fi et pel second 
the shavings become ]>r,ic1ically str.nghl and .ire 
often a dangei to workmen i'liis c-ltoct li.is also 
been produced iti nilro-ceilidosc* at low spc*c*ds with 
a suitable* tool, and il is then found th.il these stiaiglit 
shavings sliow penn.iiienl sliess (*llccis smuhu to 
tiiose pioducc*d wlien a Dun cui'tC'd ijram is I]a 1 tc‘nc*d 
out !■'. (; ('c)KlU 

Iviigiiic'enng 1 .iboiatoiv, I’niveisitv College*, 
boiidon, \\’ C I 

A New Worship? 

"Tiic‘ri*foic* no m.in lii.it ntlcuth 11111 ighti-oiis things 
sliall lie* unseen, 

Ncithei sii.iil fiistice, wiieii it e ouvic(<*l li, ji.iss Imn by , 
For 111 llu* inieUt of his comisc-ls the iiugodiv sli.ill lie 
se.'aichc'd out , 

And the sound ot Ins wools sli.ill come unto the T/ael 
To lllillg U) ^onvie IhUI his l.cw'less eh'i'ds 
Jfoc.uise lluic IS au e*.ir (d je.Uoiisy (liat lislenctli to all 
«. tiuilgs. 

Ami tile noi'c of nnumuimgs is mif hut 
flewaio then of unpieiiitable imiiimiiing " 

An I'.R .1 jiiTiod of ennobling worslnp in Hint 
gieate'sl of our haiglisli talhedials, the* Scafell massif, 
cm mv retyrn to town 1 chain eel lo ente'i that stiaiige 
buildiag, l-Jnrlmgton House*, wlierein la* iiislallcd 
many altars to the gieat god, Science Visiting 
tliat wliieh lauketh lust, 1 found an impassive 
figure, se.ilod in a ehair, at tin* High Altar, with a 
brass bauble before liim he nceelc*(l but llie peeuhar 
head-dress lo be an Egyptian I’nost-King More¬ 
over, thcj service was apparently Gr.eco-Egyplian, 
if not Habylomari The officiating young priest ubctl 
many beautiful words clearly of Grecian origin, 
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tliough at times an American phrase was noticeable, 
as when he spoke of Arrlienius doing chores, as I 
uiiderstooil, for tlic' god Isos. Most remarkable, 
however, was the way m which, at intervals, turning 
towards tlie altar, he soh'ninly gave utterance lo 
the lueanlation—“ S(*c*, Oh, 'J'oo ' ” My impression 
was tiiat Too was tin* great king in the chair The 
piiest .ipji.irently w.is in tc*ar of impending disaster, 
lor .it the close of his addrc*ss lie spoke much of 
conceiUr.itum of the Hydrogen Ikons and their 
attack .uid repulse*, ofte*n r(*))eatmg the phrase “ See, 
Oil, 'loo ’’-••-hut 'I'eio seemed not to llutiee* 

'I wo >oung acolytes then cast pictures of writing 
upon the wall as dilhcull to mtc*rj>rc*l as was that 
mess.ige expounded b\ li.iniel in days long ago 

Most marvellous was the closing sc'imon, m which 
an account was given of the confusion wrought 
.imoiig a stiange jH*<)ple‘, c.illeel “ Lvsode'iktics,” by 
adding te.iis, n.isal secretion, animal ste'ws, turnip 
jiiie c‘—sc*c*mingly miie k of .nw kind -to their food: 
aiul how some of them were not Killed 'lo one of 
an old faith, it s<*emeel .h str.ingelv degc n<*iale worslup ; 
indeed, that sue h ^c'rviec* could be* held worthy of 
.illeiition ama/e'd me* 

In the e*venmg, it ch.iUceel that I w.is led to pe'rusc 
an .irticle*, in I hr 'rum.'- Litnmv >iup(^lnuni(, on 
"'rraelilKui and tlic hieneh Ac.ideinv,” wlu'reiii is 
give'll M.dthew Arnold’s (|m>t,i 1 ie>n, m his well-known 
ess.iv, from llu* Acaelc'inv's st.itnlcs — 

■■'llie Aeadcniy’s jinncip.d fmu lion sh.dl be to 
weak with all the c.iie .md .ill the* dihge‘iice possible 
.U giMUg sine lilies tei our langu.ige .md reneh'iing 
U purr, ihnjitciit and cnpaldr <d lyralnit; the art-, and 

St loKlS " 

'I he whole* aitule is woitli le.telnig, .it liie (‘iid 
IS .1 (jiiotalu.m from .) worl^ l>\’ the* Kite I’leno Diilu'in, 
the closing words being— 

■‘ If rrspi 1 1 dr la Iraihlum cst mu' condition c s^cnticllr 
dll pKifiih St irnlifuiiir ” 

It IS sc.ire I'lv lies c'Ns.nv t<) jioint out the* .iiiplication 
of these 1)1101,ituiii*', vet sli.dl I e*vei pray See to it, 
Oh, sec to it, gic'.it (*ii, I'oo ' 

Hi Mn* Iv \R:\isiito\o 

The Spectrum of Neutral Helium. 

A Mosi signdic.mt Ic.itiiri* of the snecc**'.s e.if the* 
e|ti.mtum theoiy in e\]>laining the sc-ejiic'iuc* of 
r.uli.itioii-freipiene ic's tonnnig the IKilmcr tV’iH* of 
sein.s 111 llie speelia of li\eiioge‘n .md Kunse'd lie'liiim 
IS that it .dso oflc'is ,m inte'lligilih <*\])lanation of the 
dille-tene e>s m the mtensitu's of the* su< i essivc; line's m 
the; se(|uc*nec*, and tlial its posluKiles .ire not me 011- 
si'.tent with the known l.icls rey;.ir<]ing the* si/es of 
Die* atoms in their noimal st.de's Tlic* fund.inie'iital 
asMimptum in llu* tiu'orv is th.iL the slate's cal the; 
.dom iein(*s.enlcd by iiuie.ising i|u.mtiim mimbc'is 
dc'parl more and more from the neu-m.d st.ilc, and the 
gieale*! intensities of the* earhc'r lnu*s in .isc-epiciue aie 
leadiiy understood .is due lo the greater ])rob.ibility 
ot tniu'sUions .lelu.diy oeeurring betwec*u st.itc'S te- 
pri'si'ided liy sma!l«‘i <iuantum numbers 

Any .ille iiipt to build up a llu-oiy of speelia which 
ignoii's lliesc luuelainenlal consule'ialions must be 
received with caution 1 he remark just m.ade; 
appears to he p.irluuUily apjilicabie to Dr Silber- 
stein's alti'nijiL (Naiukv., August ie>) to explain the 
spectrum of iieiifral helium on the assumption of tiu- 
indejse'tulence of the elc'clrons Looking ovc'r the list 
of fre;cpu*ncies given m liisTettei, and comp.irmg tliein 
with the maps and table's of the helium spectrum 
c'.ontamed m Prof Eowlei s rejioit, it is noticed at 
once that the well-known intense yellow line of 
helium at ^5876, winch is the first member of the 
diffuse series of doublets, is given by Dr. Silbcrstein tlie 
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f(»rinula wink* otluT lines wIikIi are ol 

\amsliingly small intensity m comparison with it 
aie assigned formuLr with miieh smaller (in.uiiiim 
numbers, b'or (-xample, tlie (loiibiet at whuli 

IS the seventh in the sluir|:Lsenes .md s(i faint that 
it kills to .ippeai in the pTiotogiaphic reprodin 11011 
of the spectrum, is assigned llie formula i)'| o.^ 
Similatiy, the hist ditiuse smgkn at \007.S gets tfu' 
forimiKi o/d 24/7. w liile the hflli in liie s.niu seiu s is 
induated by 7/5 ni;5, tti.it is. l.\ mndi sin,diet 

(jii.inltim nnmlieis, while it is actiiallv a far l.imici 
line than tin* othei 

'1 hese l.icts natiii.ilU lead one to <|iieslion whethei 
J)i Silbeistein’s piop(.)sed new (ominn.ition piimipk- 
has anv real i)h\ sk.U basis or signilu.mee I o s( ttie 
tins ])oint. I undm'took a (..ireliil siir\e\ ol tlie I'lgiires 
and (aiTKsl out a senes of ((imputations willi ttu- aid 
of m_\ rese.ireh student Mr A S (hiiKs.iu, .md have 
come to 11i(‘ coiK liision that the approsimate .tgiee- 
rncuts between llu' (.ili iilated and aitual lre<|uen( ics 
are merely fortmlous anlhmetK .il (ojiik kIi'ik es | his 
IS cle.ir from the following f.icts I>roiight out b\ a 
sure (“V of file figures 

(1) rin‘ p»ropose(| eombinatiou formula with its 
fr(“e<loin of 1 huice of fmii numbers gives a \(‘r\- laige 
number of lines out of wfn< li it is )>ossil)|e to pi< |< out 
a few (onicidiiig apjiroximaleb’ witli piac.tK-.dlv aiiv 
ail)itr,ir\' senes of fre<|ueiiries wln<;h ina\ be pioposeij, 
the acciir.K V of Jit iiK.ieasiiig as the (luaiiliim numbers 
choscn ale iuerease(l 

(2) Tile (oincideiRcs ludwien the (ukulated and 
observed fie(]uencios are most luimerous .ind aci iir.ile 
jneiiselv in the legion wlieie tlie deiisiiv ot either 
si'ries of tre(|uemks is gnailest. whuh is wlial we 
should e.xiKs t ac( ording to the l<ius of <. haiu (> 

(4) Tt IS not, in geiier.d, ])ossilile t(.) gel a good lit 
for the (\ulier nietnlieis of a lino-sencs exK'pt liy 
using i.irge (juanlnm niimlxus 'llus is what we 
slioiild exjiei I it the coim uleiu es w'eie fortuitous, as 
tlie ficqiU'iK.) difl('renc(‘s Ik tween sui.(essiV(' lines <iic 
gle.itesl 111 tlie lleginiimg ol .1 ^en<'s 

(4) Mole than one conilunalion ol (|iiaalinu 
numbeis will tit a given liu ■ toleiably wi‘11 i’or 
ex.unple. llie I hue of lieJiinu is .ilso repieseiite*! 
i.iirlv well bv 1 ^ ii/s ij 

13) 1 li(‘ (|uautum mimlieis giving the best hi 'lo 
not fall 111(0 aiiv legiilai se(|iiin<e vvlu'ii arraug(‘(l 
1 1 tier a( I Old mg to the fia ((iieiu les of the hues or tin n 
. nonsities, not do ihev show .in\ < haKu ti ristu 
diltel'-iues foi the singlet .md doubk't seius 

\(cdless lo sn\, th(“ tolegoiilg leiu.ii'Ks .ijiplv willi 
even gieatcr force to the case ot tin litJiiiiui atom 
wiled a ('luu((‘ ot SIX numlx.'is is iurmilLer) 

I'lnallv, it luav l?e ri-mailved that the UvdlHig' 
Constant 1011724 i hosiui bv J)r Silbcislein is appro- 
jui.ile oiilv to the ( ase ol tlie ionised helium atom m j 
whuh only one ele( ttoii is (ouiik'd <0 llu' mu lens 
Il l)()th electrons exeit leactioiis 011 the ninleus aiul 
movi' simidtaiieouslv, the v.diie of llu Kvdi*eig 
Const.mt ('annot leinain the saiiu'm general 

( \ K\M w 

2ic> IViwha/aar Stiisn. C.iiiutla. 

October iS, ii»22 , 


Water Snails and Liver Flukes. 

FlA\'rN(i lieen alliacted on seveial occasions by 
the presence of aitivelv swimimng ('.•uaiia' of 
J-(iscti>la hcpaticu in nuiterial I'olks tel for pioto/oau 
studios and se,itching for (he intermediate host. 
I have eonie across several exampli's of J.iniii<n/t 
pfregro harbouring peilecth’ doveJope<l ccuari.c ol 
the same species Trof (Iraham Kerr has also had 
similar expeiiences 
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May 1 claim tlie h(a^pllalltv of voiir*page.s lo .isk 
of your leadei.s ku leleieiK es to literature dealing 
with the subject of anv inteimediate host, olhei 
than y. tmuidtula, of llu' livei rot parasite^ .Mr. 
Slaig has kincllv iiifoimed me that I’lof J. W \V. 
Slejihens writes m Xmin.il I'aiaMies of Man.” bv 
l''aiUitani. St('phens and llieob.ild "In the allied 
speci(“s of I. fhhgiii the (luNe will develop lip to a 
(ertam stage iuit nevei ((unpli‘(e-> all Us vaitons 
pli.ISC'S ” Manv text-books m /oologv*givc one the 
I impiessioii that L litiiinftuhi is (he oiilv iiileim^diate 
liosl 

M\ exiH'rieiicc seaolmig hu / li inu dtiiln is 

th.il (li(‘ ocaiirieine (d ihe snail is vtu) local 111 
S \\' Siotkmd IL sculls to be i.iie, m allogethei 
aliseiiL ill some distiuls \ m these disliicts llu' 
slieep aie known to lx' inlclcl with the hver-iot 
disease II would seem, then, that / pciegyd acts as 
the nonn.il lulei iiU'diate IujsI m those distiicts, tlu' 
l•■as^lol.| compleliiig witliin Us l)0(l\ lu iioimal fashion 
the life (.vcle up to (he si.ige when tlie ccnana 
becomes tree Moxuv J.wion 

Aolie D.iine, J towaiiliill, (.l.isgow 


A Mutation of the (folumbinc. 

i.Asr siiinmoi a rem.iilvahle imit.ilioii ol the blue 
colunibmc f- b/n//( gm ((Onlni James) was discovered 
b) Miss Madeline (iiiiin iieai llu‘ Smuggler Mine, 
III the vumitv of Waid. ( oloi.ulo ()nl\ a single 
])laiU was toimd, growing iiiulei .1 spnue tiee 1 'he 
fiovveis ale of gitod si/c (.ihoiit 04 mm di.imcler), 
with the ]>ale blue sepals deeph Intul .ipuallv, the 
divisions .ilioiiL 12 n*m* long, bio,id hasallv, the 
outer ones ()\ i rlajipiiig the niedi.iii one (I'lg i) In one 
case the m('di.m division is lultd ajiu .itiv 'I he pet.ils 
.lie wliite, (he lamina- and spins shoiiei tliaii usual. 



iKuC tAtfidoj 
noff not- 


'Ilie foim ma\ be (.died uriil Intidu . U n-proserits 
j .1 sinking new t\pe winch, it U cin he piopagaled, 
! will b<.‘ ,L iiol.ilile addition to haituiiltuie Were it 
I ic(cived fiom some leinote legion, it would appear 
to be .V very distinct new sjk-c u s, 01 some might 
even wisli to separate il gtiieruallv Ihe trilid 
slriuluic is chai.u (enslic ol the divisions of tJu' 
leaves of \iiuilegia, .lud no doiil.l we mat say that 
a (jualitv of the le.if lias Ih-cii tt.iiisferrvd lo the 
sepals Xuinerous c.ises ol jilivllodv of tlu' Palvx 
Ill vaiious flowers li.ive Iteen desiiihed by Maxwell 
I'Jasters .ind otlu'r.s, hut m this c.ise,- tlie .sepals arc 
not at .ill leaf-like, .iiid if siu h llowers ui'ie common 
they would nut slnkc' au\ one as abnoi iiial 

T I > A. (■()( M.Rl LL. 

l>()KOIIM X’oi-XO. 

University of Colorado. 
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The Atoms of Matter; their Size, Number, and Construction.' 

By Dr. F. W. Aston, F.R.S. 


''T''ilAT matter f!is(()ntinnoUb and consists ol 
1 discrete partidcs is now an aneptul fad, iuit 
It ]s by no means olnious to the senses. The ''Uifiues 
of (lean Injiiuls. c\en under the most pov\erful micro- 


series IS very rapid and the result of the ninth operation 
IS a quantity of lead just weijihahle on the ordinary 
chemical balance. The results ol further operations 
are comj)areil with suital)le objects and a scale of 
lenfith in Figs, i, 2,and 3. The last opeuuiun possible, 
wiiliout lireakmg up the lead atom, is the twenly- 
, eighth The twent\-sixth cube is illustrated in Fig 3, 
It ciiniains 64 atoms, tlie si/e, distance apart, and 
general arrangement ol which can be represented with 
I’unsiderable acairacy, thanks to the exact knowledge 
dcri\'ed from research on X-rays and specific heats. 
On the same scale are represented the largest atom, 
cicMum, and the smallest atom, carbon, together with 
molecules of oxygen and nitrogen, at their accrage 
distance apart in the air. and the helical arrangement 
ol silicon and oxygen atoms in quart/. < rystals discovered 
liy X-ray analysis. The following table sliows at what 
stages cTitam analytical metliods break down The 
great supenorily oi the microscope is a noteworthy 
l)omt. 


I iimtiDK \nalvtic 0 Mcllind 
orliii IIV Civ tiiK xl iCil iiife 
(•u.irt,’ Mh n> li il.iiii I’ 

S|ii cinim All ilv'K (Nil lines) 


Fk. I ('uliiII (o IS I cinpir''1 with famili.ir oli)u t; (o ii, 

scope, appear perieclly smoolli. coherenl, and c'on- 
tiimous. 'i'hc merest trace of a soluble d\e will colour 
millions ol limes its Miliimt’ ol w'atiT It is not sur¬ 
prising, tlierefore, that in the jiusi there ha\e arisen 
schools whic h beliec ccl that m.itler was (juite continuous 
and infinitely cli\ isible. 

The upholders ol this \iew said that il \ou Iciok a 
piece ol material, lead, lor example, and w'eiit on cutting 
it into smallc r .ind smaller fragments with a sufficienlly 
sharp knife, you could go on iiicleiinitel\ The ojiposmg 
school argued that at some stage in the ojK-rations 
either the ad of sc-clioii wouM become impossible, 
or the result w'ouid be I<‘acl no loneer Baron, Descartc s, 
riassendi, Uoyle, and Hooke were all partial to the 
latter theory, and Xewton m ibj:; tried to explain 
Boyle’s Law on the assiimjUion that gases were made 
iip of mutually repulsive panicles 

The ai'curacv c,.l modern knowledge is such that we 
can carry out, indircdlx at hast, the cxpeiimenl 
suggested b\ tlie cihl philosophers right up to the stage 
w'hen tim second sehoc>l is jxroved correct, and the 
ultimate atom of Ic-ad rcsic he el (-'or c on\enienc o, wc- 
will start with a standard decimetre rube ol lead 
weighing TT'37 kilograms, and the opcjratiori of sc'dion 
will consist c»f three ruts at right angles to c-ac^h oilier, 
diviGing the original cube into eight similar bodies 
each ol half tlie linear dimensions and one-emhth the 
weight. Ihus the first cube will lm\e 5 cm sides ahd 
weigh 1*42 kilograms, the second will weigh 178 gm., 
the fourtli 2*78 gm., and so on. Diminution m the 


just as .in\' vivid notion ol the si/e ol lhc‘ iul>es 
passo out of our power at about the iwelllh the' 
limiting size of a dark objec.l visible to the unaideci 
eve -so when one considers the figures expressing the 
number ol atoms m any orrlmar) mass ot material, 
the mind is staggerc-d by their iminensit). Tims il 


IVa^e Length of Cac/nyitjm 
Red 

6433 4702 AU 


Fi(. t Cul«s 17 CO z\ <r)iiipiri.-cl with minute objetts to =cal<' 


imll. inus me nrsi euoe win nave s cm siues ami , , , , ^ 1 , r.l..tow 

• 1 II .1 a II i mQ we slice the c)ri"inal decimc'trc cube into square plates 

igh 1*42 kilograms, the second will weigh 178 gm., ’ , 

”, I (( I T» * ..i one atom thick the area oi lhe.se plates will total one 

; fourth 2-78 gm., and so on. Diminution m the 

' ’ and one-quarter siiuare mileb. If we out Iheso plati' 

r'&piemiriTfSiiM””™ ““ “ into strings of atoms spaced apart as they are m tlie 
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solid, tl^cse decimetre strin^js put end-to-end will reach 
6*3 million- million miles, the distance light will travel 
in a year, a quarter of the distance to the nearest fixed 
star. If the atoms are spaced hut one millimetre apart 
the string will be three and » half million times, longer 
yet, spanning the whole unuerse 

Again, il an ordinary e\a(ualed eledru light iailh 
were pierced ^vlth an aperture suih lh.it one million 
molecules of the <iir entered per sciond, the pressure 
m the bulb would nut rise to that of tlir air outMde 
fora hundred million years. Perh.aps tlx* most sinking 
illustration is as follows T.ike a tumbler ul water 
and - .supposing it posMble—label all the |■noleellles 
in it. Throw' the water into thi' sea, or, indeed, 
anywhere vou please, and after a period ol time so 
great that all the water on the earth- in seas, lakes, 
rivers, and clouds—has h.ul time to become fu-rfcilh 
mixed, lill voiir Umiltler again .it tlu- nearesl tap 
Jlow many of the labelled molecules aie to be e\pe< ted 
m It ? Tile answer is, roughly, 2000 ; for .dlliough 
the number ol tumblerfuls of water on the earth is 
5 X lo^h the number ol iuoIcm iili-s ui water m .1 single 
tumbler is lo^’* 

From the abovi' statements it would, at first siglit, 
apjicar absurd to lu)])c‘ to obtain effeeis trom single 
atoms, vet this can now' be done in several w'avs, .uid 
indeed it is largely due to the results ol such experiments 
tlial the figures can lie staled with so mm h (onfuknre. 
Detection ot .in jmlividu.il is onl) feasible in the ease 
ot an atom moving with an enormous velocity when, 
although Its mass is so mmute, its energv is (|iiite 
appreciable The ibaiged helium .Horn shot out liv 
radioactive siibst.iiui's in the lotm of an aljiii.i lav' 
possesses so mm h energy that the splash ol light 
caused by its imji.u t against .t llLiores( ent screen lan 
be \ isiblv detecU'd, the lomsalion < aused by its ji.issage 
through .1 suitable gas (an be measmed on a sensitive 
del Irometer and, m the beaiililul expeiimeiits of 
f T R. Wilson. Its path in air i .in be .seen .imi plioln- 
graphed bv me.ins of the londensalioji ot w.iter <1rops 
upon tlie atonm wrei k.ige it leaves in hind it. 

In tlie iirst umijilete \lonm 'I'heoiy put loiwaid 
! v Dalton in 1S03 one ol tlie jiostul.iie-, states that 
“ Atoms ol the same i lemi nt .irc similar to one another 
ami equal in weight ” Ol (ouist, il we t.ike this .is 
a definition ot the word “elenieni” it beiomes a 
truism, but, on the otliei h.uid, vvli.it Dalion piob.ibh 
meant by nn dement, .uid what we under''t.nid bv 
the vvoni to-dav, is a subst.ince sm h as hvdrogen, 
oxygen, chlorine, or lead, whuh has kimqiie diemieal 
properties .iml c.tnnol be resolved mto moie demeiit.irv 
eonslituenls by anv known diemiea! process For 
many ot tiie well-known dements Dalton's postulate 
still appears to bo stnitly Hue, but lor the others, 
jirobably the majority, it needs some modifii.ilion 

Throughout the history of seieme plnlosoplu^s have 
been in tavour ot the idea that all m.itter is ('onqiosed 
of tlie same primordial siibst.inee, and that the atoms 
of the dements are simjilv stable aggregations ol atoms 
of this substance Shortly after ])alton's theoiy bad 
been put forward Proiil suggested that tlie atoms of 
the elements were eonipused of atoms of a subslanee 
he called “ protyle,” wdtieh he endeavoured to identify 
w'lth hydrogen. 

If Dalton and Prout were botli right the combining 
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weights of the* dements slxuild all bo #\pressilile .is 
whole numbers, liydiogeii being uintv. Experimental 
evidence showed this to lie inijiossibie in many cases 
Chemists tbcTcforc wiseh ]‘relerred Dalloti’s thcorv', 
wiueh was m aeeonl with ddimle thoiigii Iraetional 
atonm weights, to Ihoul’-. wimh would necessitate 
the dements of li.ii tional .itDimi w<'rght being betoro- 
geneoLis mixtures ol atoms ol dilfereiit wiaglit 

I be idi'a tb.it atoms o| thi' '.ime dyment arc all 
identxal in weight i ould not be < h.dlenged bv ordinary 
cheirin.il methods, lor the atoms are by definition 
chimii ally idenluM^, .ind niimeiK .d ratios weie only to 
be obtained in sm h methods bv the use of (juantities 
ol the dement corit.lining coumliss inviiads ol atoms. 
.\t tile same time it is lallier suipusing, wtu'ii we 
consider the lompleic absence o| posuue ('videiicc in 
Ms su|)port, that no tbeotcinal dcjiibls were |jul)li( Iv 
expiesscd unlii kite in the niiuiunlli cenlurv, first b) 



S. Iiijt/enlierger and tlun l>v (lookcs, and that these 
doubts have been ree.irded. even up to the last lew 
vc.irs, .IS sjiec ulati\«' in the highest ejegree In order 
to dismiss the idea that the .iloins of sueh .1 l.unili.ir 
dement as c'lilormc- might not .ill In ot the same weight, 
(*nc‘ li.icl only to mention diffusion expenrnenls and the 
(oiHl.uKy ol ehenmal ei|ui\aleiiis It )^ nnh within 
the last tew ve.irs lliai the laineiMable Weakness of 
sue li aigiiiiknts has been c'Xposcsl and it luis been 
rc.dist'd liiat the* I'xpcTimental separation of atoms 
ditlcnng from e.u h other bv so mm h as to per cc^it. 
in wciglil, IS leally an e\c-essi\eiv dilfic-tiU openition. 

'J'hc'ic- are two wavs lev wbieli tlic' identiiv of the 
w'eiglils of the atoms loiming .in I'lement can be* tested. 
One is b) the direct comparison of tlie weights of 
mdiviiiftal atoms; the other is liv obtaining sagiples 
of the clement from difterenl sourecN or bv different 
j^rucosscs, which, although perlecllv pure, do not give 
the same eheiniiai atomic wc-ight It was liy the 
second and less direct ot these metbocK that it was 
first shown by tlie expeiimenis ol Soddv and others 
on the atomic weight of Ic.id from different radioactive 
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sounds, tlial* siibsiniKTs could exist uhich, ihouijh 
< herni'.illv idenliial. had dd'ferent atomic 
TlK^e saihstarue-i So(My (ailed “ isol()|K‘s " as they 
0(iii[)V the -^amc pkec in the periodic table ot llie 
el( meiU'i 

The fir>t experimental (onipariMiii ol the wei^lils of 
individnal atom'' was in.ide hv Sir ( ’I'honiMni in 
ins anah ms ol posit i \ e ra\ s hv I he “ par.ilioia " method 
Siihje(t(‘d to. this test most ot the helifer elements 
.ippe.rred to follow Dalton’s rule, hut the results with 
the r.ire ;.ms neon suuyesKMl the p^ssihihly of the atoms 
ot this dement hemy ol two dil'len'iil uciyhts, roiiyhly 
20 .md 22 resj)ecli\d\. In othei woids the pandxTis 
ot neon indii.ited that it mieht iiea mixture of isotopes, 
hut the aicnraivol measurement hv this method was 
not so I lit lent to settle the point with < ertaml). 

'Ihe re(|Liisite aci urac\ has been obtained by an 
inslrununt lor the .mahsis ot positive t.iys tailed the 
“ mass spec!royiaph " iJv this de\ice, the weiyhts 
ot atoms can Ix' c()m[)aie<I to an aK.uraey of oni'- 
tenth per (eiit , and it has been demonstrated not 
onlv that neon (20-2) is a mixtuie of atoms ot weiyhts 
exaith 20 and 22, l>ut also that ('hlorme is a 

mixture ol isotojin atoms ol weiyhls 35 and 37 
Kuilbermore, about hall ilu* i icmenls in\estimated tin n 
out to be mixtures, som<‘ ol iJie 1 um\ ler ones consi.stiiiy 
(»f SIX (n more ditleient 1 onstituenis Most important 
ot all Is the hut that (mtv tUment investm.ileil. with 
the i“X(eption of bvdroyen, <onsists ol .itonis the 
weiylits ol wdm h are expressible as whole numbeis on 
I he oxyyeii si ,de used bv (liemisls 

This remarkable , . aerahsatVin (ailed the “whole 
number rule” li.is lemoved tie List obstaile in the 
wav of the unitarv theor\ of matter W’e now h.ne 
no hesitation m .iftiiminy tihit Xature Use-^ the same 
st.mdard braks m the 1 on.slnii tion ol the atems ol 
all elements, and that these sland.ud biuks are the 
primordial atoms ot positive and neyativt' elutiuilv. 
protons and el< i tions 

Tlu'se are the natutal unit (hatyis ot eleitraitv, 
(‘([iial but ot opposite s|Mn ()l tln' shape ol these 
partales we know lu xt to nothiny. but the wonderlut 
advan(('s of modern jihvsn-., m paituular those ol 
tailioai tiv itv, enable iis to speak ol their weiyhts and 
dimensions with some a^surame The weiyht ol the 
jiruton IS verv nearlv the weiyhl ol a hvdroyen atom, 
the eleetron is nearlv two thousand times liyliter, so 
that the atonm vveiyht of an element (not (onsistmy 
ot is<»topes) will be loiiehlv e(|ual to the nuinl>er iti 
piotons in Its atoms. 'I'he dmunsions ol the ekatron 
aie about one hundred thousand limes less than those 
ot Ihe atoms as illustialed above, .uid tlie proton is 
[irobablv ne.irlv twii thousand turns smaller still 

We now know ol wliat atoms are i onsiiiK ted. and 
mav yo on to miisukr the evideme .is to how their 
eonslitiient pails .ne arr.mevd In the loreyoiny 
ehayr.ims the' atoms aie ie|ire'sented as spheies, .uid 
in lespei^ to the small lones .md velofities wlmh 
0( (m in the (ollisioiis between the eitoms ot y.ise's ,it 
ordinarv temperatures iliey do liehave very exadly 
as smooth elastu spheres Ihu unlortnnately the idoi 
ol a sphere earries the' suyycstion of a jiortion ot sp.u'e 
/////ol somethiny , that is, thi atom as a sort of sjiherieal 
liay packed lull ot elei Inc < h.irycs. Xolhiny eould 
be further from the actuahty_, for from the figures 
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already given, it can he seen at onee that even m the 
heaviest atom known the (onstituent eliaryes fail to 
fill even the million imlhnnth part ot its whole volume, 
'fo convey any direct idea ol these numerical ledations 
bv diaytams is prarlieaKy liopeless, and were we to 
(oiistriii I a scale model of the atom as biy as tlie dome 
ol St. Paul's we should have .some dilhculty in seeing 
the electrons, which would be little laryer than pm 
heads, while the [iroloiis would est ape iiotM e aitoycther 
as dust particle's mvisiide to llie unaided eve Kx- 
jierimental evideme le.avc-s us no escape* from the 
astounding eonelusion that tlie atom of matter, a,s a 
structure, is emplv, empty as the solar svsiem, and 
vvh.it we measure as its spherical boundary really 
only re-pie-sents the limitiny orluts of its ouleimost 
clci irons 

'I’lu* hvpolliesis wliK h h.is led to the greatest advances 
m our kiiowledye ol the inner eonstinclion of atonts 
Is Riilheifold's iheotv of the “nucleus atom” [>ut 
lorw.iid m 1911. 'I’his is supported bv' so many 
results of direel cxix'nment ill.it it is now universally 
arc'epted and must be suhslantiallv coirect It pos- 
lulales that .til ol the positive anei about hall o! the 
neyative elec tri( itv, that is, prac.tically the entire 
wciyhl, ol tin* atom is coneentraled at its <cnlie, 
lorming .1 verv sni.ill body called the nucleus Tn 
other words, all the protons .md .iboul hall the elec trons 
in the* atimi are- pae ked toycther. lormmy a sort of sun 
lound w hu It K'volv e the- re mammy elec trons .is pl.incts. 
The number ol protons m excess ot e'le-c irons m the 
lUK lens will (Je.irlv be its net positive c baiyc. and since 
this will not depend on the yross numbcis (if protons 
and e li i lions but onlv on their cliltereiic e, we c an have 
elements the .itoms of which have* mu iei ot chtlerenl 
weiyhls but tlie same net c liarye. These me isolojies, 
loi ihc ilicmieal proficities ol .in .itoin .iic determined 
b) tlie < li.irgc on its niic Ic us 

'file niickus IS extreinclv sin.dl compare'd with tlic 
wholi atom 'I'hus, il m the .itotn ol belimii .itomic 
weight 1 .iloniK number 2 we lake the nucleus, con¬ 
sisting ot 4 juolons .irid 2 clcc.troiis, .is rcpicsi iited by 
a latlur l.uyi* pe'a, ils planc't.irv' electrons may l>e 
represenled on liie same scale as two iMlber sm.Ulei 
pe.is revcdviny round it at a disiame of a ijiuvlcr of 
a null' The dislodyeiiieiit ol one ol its pl.inetaiy 
elec Irons fjom an atom re([uiie's c.omp.ir.Uive'lv littli* 
eiieryv and is the well known jn^cess (.died Kmisalion. 
'I’his (luinye is only a Icmporarv one. as the atom lakcx 
the first ojiporlunily ol .ittr.utiny it or aiiv' other 
stray electron D.u k into its orbit and bee oniiiiy netilial 
ay.iin ft is bv .i sort ol (ontinu.il extiumye ot sueli 
l(M)se cle( lions lli.il elec Iru Itv js (onduclcd along 
metallic wires Disru[ition ol tin* ntieleus, em the 
other hand, neeejs enormous energv, but om e iieilonned 
must give iisc to the atom ol .1 new- element, 'fins 
|)r<)cess ol iransmiU.ilion h.is been a(luevecl b\ Sir 
hXnest Rutherford, in the (use ot some ol the lighter 
elements, l»v bombarding llieir at(cms with alpha ravs, 
which .ire charged lulmm mu lei exjielled .it enormous 
speeds from radujaeiive atoms dm my tiieir natural 
process of disinteyration'. From the tiny dimensioas 
ol the mic lens computed with those ol the atom it 
is olivious tliat the ch.atue of getting a direct hit on 
the nuclcu.s is only one in many millions, but the 
experiments show that when this dues take plaic 
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protons arc dislod^'cd from the alums of the cirment 
.strink and that iherclorc iransmiitatiun has bten 
arinaJly earned out 

The quamily <»[ mailer so Iransiinllcd is indeed 
almost nnomcieably small * but U is the lirsi ^le[) 
towards wlnil may well be the ;;teates( a'hiiwement 
of the human i.ue, the ri'leasc and lonlrol ot the so- 
talied " atomie eneruy " We now know w itli (eitaint \ 
th.it four neutial li\'droL;en atoms \\f|oh appiei labK 
nii.Te than one neiitr.il iieluim atom, t hou,::li lliev i oiilain 
ideniHallv tiie same units, ^ protons and 4 elet irons 
'Phe 1 lj.int:i- ol wei,^lit is |)robabi\ dm- to ilie < lo'.er 
“parkin-" in the helium nueleiis, Imt wliakwir the 
evplanation nia_\ be Ir.msmiiiation ot h\dio-(-n into 
helium must iiuwitably destrov matter and ihereloie 
jjlxnale eiieruv. Tlie ([uantily ot eneri;\ <an be 
rah ulaled and is prodi-ious be\oiul the dre'.uns ol 
seientilie lieiion ll we <ould transmute the huhoi;en 
eontamed m one pint ol water the ener-v so iilierated 
would lie sullhicnl to piiq>el the Maurdania a< ros-, 


the Atlantie and back .11 lull speed. With siuli \as( 
stores ol cner-y at (an dispo-va) llteie wouhl be liler.ilh 
no limit to the material a( liie\enients ol the Juiman 
rai e 

'I'Im' possibilit\' that iIh' pioiess o| iransimil.Uion 
nu-hl be beyond (oniio! .iiid lesiilt in the detonation 
ol all the water on th< eaiilt at oiu e is an inlerestm- 
one, sime, in that <asi. ilie<aiih and iis mlialntaiUs 
would be dissipated into sp.o < .is a flew stai. but 
the piob.ibiltiv ol sU'li a <alas(iophe is too r'niole 
to be « oiisidi'red s( noils|\ \ u m nt m w sp.iper ariu le 

pointed out the d.in-ti o( ‘-(nniifu di'<o\ir\. .ind 
.lelually su^-esUal th.il an\ n suits ol ust.mh whuli 
nii-ht lead to the liberation ol atoiuic diery} should 
I'C sllppresseil. So, doubtless, llie iiioie elderlv .ind 
apilike ol our jirehistmu amcsiors -iimibled at (he 
inno\alion ol cooked food, ,ind -i.iveh pointed out 
the tern I lie dan-ers ol the iieul) -in \ t nted .i-em \, liie, 
but It (.m stanely be maint.lined ioda\ tli.il subse- 
(luent histor) has jiisiified tlieir * .iiilion 


The Herring Fishery and its Fluctuations. 

by b SroRRow, J)o\e ^^.llIne Lahoratorw (.'uIKko.iIs, Noitluimbeil.ind 


H l'.RklNGS ate fislied m every month of the \ear, 
and the eatelies show lonsiderable vaiiatioii m 
tlie si/e ol the lish, the st.ite ol the reprodiu live or-ans, 
and tlie .lye 1 omposition ol the shoals. It is ms essai), 
therelore before .im\in-.it .in\ (omliision with leu.inl 
to (he tisiuT), to take into < onsideralmn the kinds ot 
iierrin-s wliu.h aie (.lu-hl on the dilfeieiil -loimds 
tlirouehoiil the ye.ir 

In the lie-inn 1114 ol the \eai. jaiiuai) Febriiai), and 
Man ll. slioals are lished about the noiih-west ol Ireland, 
ofl the north ot Siotland, imludin- the Shelkitids ami 
Oikntw s. and 111 (he Firth ol hoi th I'lu s(‘ he;Tim;s .ire 
all fish with the -on.ids well di ('(doped, and lluy spawn 
towards the I'lid ol h'elirnurx or m March. 'I’hev aie 
known as spring sp.iwnets and,(\eepi lor the shoals ol 
the h'n th ol Forth, ihev, so lai .is the western pat t ol the 
Noith Se.i is ((HU eriied. ate iMii-hl m northern w.iters 
J'l .\pid the spent fish Irom the sprin- spawning shoals 
uie ( au-111 all ovei the Noilh Sea. Irom the Sliel lands to 
ber-eii bank, liom Xoith Shields to llie Na/e. and oil 
Yaimoiilli ,md I.owestolt The e.Ui lies aii' used < hiell\ 
foi ball bv the dritt-n^M fisheimen, wdio at this time are 
fishin- with hues lor (ml, halibut. et( .\nioii- 
some ol the bait eat( lies aie lound numbeis ol small lisli 
w'lth the gonads mjt develojied, .md^witlujul doiibl 
llu'se ('.in be iktssilied .is \ir-m lisli 

Punii- May llie number ol dnlterdiners de(i(.ises 
and (atdies of hcitmus are made Irom ten to tiurlv 
miles off our ( oast These ( at( lies eiinsist of \oun- fish 
with the -onads .it prai Ik .illy the same sta^e ol di \ i lop- 
menl as those lound in i .Ui lies m.ide m \pril. i(5o miles 
from the neaiesl poll, .ind when, loi the oITsIiok- and 
insliore fish, tlie -rowlli as c ah ul.ited tiom tlu‘ si .des is 
comp.ired. the aj^reement waiianls tlie (omliisuui that 
the )oimif fish h.ive moved shoreward itom the deeper 
w’aler.s. In tjood seasons th>s movement tuw.uds the 
shore eoineides with im reased landin-s of heriinL;s. 

Throuf^hout June waves ot mi^i.ilmo heriin^s 1 ome 
on to the ^Tounds, and in the he-inmnji of July the 
migrations are lar-c enough to bring about a cunsider- 
able increase in the lishery. These J tine and carlv July 
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iiiigianls have been lound, oil the Nmtlmnibeil.md 
(oasl, to be inarkdl with a 1 omji.ir.itiv c l\ ^nlall first- 
\ear growIh. as determim d Iroiii the m ales, whn h. lor 
the most p.irt. show tliiee uinlii rin-s Keioveiing 
sjieiils tioiii spline, sjiawniiie sho.ils aie lound .imoiig 
lalihes of \oiin- dev i lo[iin- liernn-s, init .ifler the 
beginning ol )iil\ ihev (ilis.ippi .ti. m the numbe is lound 
aie m-'ignifii ant 

lleirin-s with thiee winlei ime-' .md with a (om- 
(laiativelv larger fiisl-\(,u -rowtii than the fune fish 
inv.Kje the -rounds dmm- |ul\ and \ii-ust and give 
the hi- 1 1 I all lies uliK Ii an- l.ik< n in ihcsr months in a 
Slid esslul iistii \ \ Toward' the end of \u-iist .itid the 
bi'-mniiigof SepleinbiTslioals o) l.nai 1 .indolih rlierrinj^s 
appear Thev ate lull lisli with tlu-ii tcpiodiK live 
or-aiis developdl, .md thr\ to'allKr with (he young 
hi'iiings sulfii lenllv developed, loiiii .mtiimn siiavvmng 
shoals Allei sp.iwnin- iluv disappear (|Ui(kl) and 
onlv \oun- fish .iie to be ( aii-hl 

The summer (isherv ol the e.ist loasi, llie Slietlands 
e\(liided, is one wlmh depends 1 hielly on voung fish, 
and samjdes e\.immed from \\ a k to Ni .11 borough li.iv e 
been found to loutain from 50 to 70 per leiil ol lisli 
gitli thiee winter nags on then si.ihs Fish ol this 
age. there fore, delei mine the prodm I iv it \ of the tisherv' 

in SepIcinbiT lierrin-s are 1 aught in the vainilv ol 
tlie Dogger b.mk b\ ] )i!li h lu-gi m .md bv liawlers. off 
Si arboroLigh and Gimishv bv diitt-m'ls. Some of these 
fish .ire autumn spauneis. but soinr. esjKai.dly tl^ise 
diugbl bv traw'leis, ail spring spawners, wliirli now 
m.ike llietr reap[)earanec m gieal numbers .\n 
ex.nnm.ilion ol e.itihe' m.ide on thc'c grounds pomls 
lo the lierrings eonung from tin* norih-e.isl to the soutli- 
wesierix'iiil of the Doggei bank .ind then nfovin;* m <a 
soiilii-weslerh diieilioii to the (iniusbv grounds 
^ The Fast Anglian liaivesl begins in Septembei .iiid 
eonliniies to (lie beginning ol Ddiinber. In the cMrly 
])art ol the llsherv m.un of the- i.iti lies are landed Irom 
the grounds off (innisbv and it is not until Oetoher 
that tile large Heels loneeiiltate ofT Yarmouth and 
Low'csloft. 'I'liis Jisheiy is essenti.iUy one* for lull 
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lierrinjis and, altliough small numbers of spawning fish 
and spents are caught, the bulk of the catches consists 
of fi.sh wlucli will become spring spawners. The her¬ 
rings arc of all ages, from fish with three winter rings to 
those with us many as nine or ten, and the sam|)lcs 
obtained from these shoals point to the older fish being 
the latest migrants. 

The herring fishery of the .southern part ol the North 
Sea r^iffer.s from that of the east < oast m that it depends 
for itssuceess upon the presence ot older and adult fish. 
In this respect it is hki* the fishery in northern waters 
about the Shetlands lUil both these fisheries must 
receive additions from the summer shoals of de\elo[>ing 
fish if they ai<- to lontiniic m existence, and the 
question of tluir jiroductivit) cannot be considered 
without refereme to the Maingcr shoals 

For other waters we ha\e not the same (juanlity of 
data as we haw lor the Noith Sea In the Mimh and 
off the north-we.st ol Ireland there are spring and 
autumn spawners and summer shoals of developing fish 
In the Irish Sea the summer Iceiling shoals are lollowed 
hy autumn spawners, Imt for these watris, owing to the 
large numbers of lierrings with two winter tings found 
in the catihcs ol lu-i. further investigations are 
rC(|Uired before a definite statement ran be made as to 
the age when the voung fish join conirnercial shoals in 
greatest nunihers. 

The poor summer fishery of iq2o and its failure m 
i<)2i can be accounted l(jr bv a shoitage of fisli \vitli 
three winter rings and belonging to the vear-< lasses of 
1917 and 1918 foT an expbmtition of tlu’ poor catches 
from shoals ot adult herrings a consideration ol tlieir 
age composition is necessary. Samjilcs examined in 
1919, 1920, 1921, and the spring of 1922, and obtained 
not only from the East .Anglian .shoals but fiom the 
north-west of Ireland and t^ic north ot Scotland, have 
contained large numbcT.s of fish of the 1913 and 1914 
>ear-classes In all sample's the vear-das.s of 1915 
has been poorly represented. The year-class of 1916, 
which gave the fairly successful summer fishery of 1919 
when the young fish iiad then tlirce winter rings, can 
he considered a good but not a rich year-class. I'he 
older herrings have naturally decreased in numbers and 
the samples and catelies obtained from slioals of adult 
fish give no indication that a rich year-class of young 
lierring.s ha.s joined these shoals. 

While a consideration of the age composition of the 
shoals leads to the: conclusion that the failure of the 
fishery is due to the relative value of the different year- 
classes it indicates also that the migrations have had 
some effect. Although we know little about the migia- 
tions of the herring, there aj)})cars to be no doubt that 
th^ migrations of the fish which have become adult and 
joined spawning shoals differ fnuu those of tlie young 
which have not yet spawned. In the spring ol 1921 
comparatively large numbers of young lierrings with 
three growth areas on the scales were found as full fish 
among the samples from the north of .Scotli\nd and 
the firth of Forth. Further sampling in 1922 has con¬ 
firmed the finding of the previous year. Now, fish of 
this age'in the spring of the year arc tiiose which, ih 
June, July, and August, determine the yield from the 
summer fisher)’. Since large numbers of them had 
spawned in the spring of 1921, and afterwards would 
migrate ^ adult fish, the summer fishery of that year 
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was poorer by reason of their absence. The high catches 
made this year from the W’aters about the Shetlands 
came, in part, from grounds which have been unpro¬ 
ductive for a number of years, and they point to 
migrations whic h wo know have followed the activity of 
Atlantic waters and herrings reaching maturity at an 
early age. 

The age composition of the adult shoals fished off the 
north-west ol Ireland, the north of Scotland, and in the 
southern North Sea, does not permit of the idea that 
the conditions which govern the fishery ncnir in small 
areas only. A consideration of the i()04 year-clas.s from 
data aceunuiluled by Iljurt and Lea gives some idea 
ot the widespread nature of the factors which produce 
good vear-cla.sses In the southern waters of the Gulf 
of St. Tatwrence the \ear-class ot 1903 was found to 
pudommate, and that ol 1904 in the northern waters 
of the Gulf. The same vear-elass was the mainstay of 
the Norwegian fisher)' for a number of yeais and was 
nc h in Icelandic' waters The large catches on tiie east 
roast c)f Scotland in i()07 can be referred to the 1904 
)ear-class, and .so can the good fisheries of tlie English 
( hannel m 1909 and 1910. The conditions jcroducmg 
good Vear-classes extend over the greater pait c>i the 
North Atlantic area The differem e between the noith- 
vvest c)f Ireland fishery and tliat of the North Sea in 
i90() and 1910 vuggesls that in some vears, e ^ ■1005, 
tlie factors which govern vear-ilasses ma) move along 
the west coast ot lieland towaids the North Sea. The 
age c omposition of the slioals in ic)T9-i 92I indn ate.s llie 
c-oiiuidence of ccjnditions over tlie area north-west of 
Ireland noith into the North Sea Tliat variations in 
oceanic circulation may ]»nng about local changes m 
the fishery would appear fretm the failure of the Firtli of 
('l)de fisftery, ic)04-i920, and that of the wist ot the 
Shetlands. 1905-1922 The disappearance of young 
herrings from the Wash jiomts to the same conclusicjii. 

To say that fluctuations in the lieriing fishery have 
been observed since the beginning of the fishery is to 
make a statement mcapalde of proof but one which is 
extremelv piol>al)le The history of the fishery, .so far 
as we know it, consists of a sc'rics of flue tuation.s, and the 
attempts to acc'ount tor these have given rise To ex¬ 
planations vvhicii liave varied from The conditions of the 
year ot capture to the wickedness of the people. 

However ridiculous some c)f these old opinions may 
appear, it is only since Norwegiafi investigators, lljort, 
Dahl, and i.ea, directed attention to the scales of the 
herring that we have had any definite knowledge of the 
age composition of some of the herring slioals. Few 
people tlmik of herrings in their fourth )ear as licing of 
greatest imjiorlanc'e in our summer shoals; a still 
smaller number think of the conditions of the year of 
hatching as being the fac lor which determines good and 
poor )'<?ar-cUisses. Ivvidencc recently examined points 
to tliis view requiring some modification and to the 
possibility that the c.onditions of the year preceding 
hatc hing are the dominant factor in tlie production 
of good year-classes Whatever modification may he 
nceclcd for this latest idea will dejiend on the knowledge 
we hope will be obtained of the life of the herring before 
it enters tlie commercial shoals. 

That the conditions preceding hatching are of greatest 
importance is indicated by some of the results obtained 
when this has Iteen taken as a working hypothesis and 




NATURE 


707 


November 25, 1922] 

a period of four years allowed between hydrographic 
plrenomena and herring catches. For a period of fifty 
years it has been possible to show' a relation between 
the range of tide at Aberdeen and the prnduetivity of 
the herring fishery of the east coast of Scotland. Tliu 
curves representing tidal data and herring < at( lies sliow 
period.s in which they tend to parallelism and to urn- 
vergency, Imt until this periodn ity is undcrstoial and 
can be foro.sccn the result will be of little use (om- 
mercially. Good )car-ilasscs can be lelerred lo the 
activities of Atlantic water, which lia\c been shown li\ 
Fettersson to depend upon the periodic \ariation ol 
lunar influence, hut mure dcnnile knowledi-c is rc<niiud 
as to the time, intensity, and direction ol iina.sion.s ol 
Atlantic water into the North Sea This is j)aiti( ularlv 
illustrated by the conditions which are held to lia\e 
produced the 1907 >ear-rlass,whichga\c the in hfislu-ry 
on the cast coast of Scotland in 1910 Ihe wide-spicad 
occurrence of the rich yeai-class ot i(j04 which was 
found in the Gulf of St. Lawrence and in pra( ticalK ail 
wateis of north-west Furope suggests that a sliah of 
the h>drographic conditions ot llii' North Sea .done 
is msuflicient fur a full undeistanding c)t the hutcas 
which detcimme the wcallli ol the different \cai- 
classi's. 

AUhougli (he prc)duction oi goc d \(ar-c]asses has the 
greatest inllueiuc on the fishen in that these \ ear- 
classes gi\e a herring pcjpiilation suffaicnth large to 
yield a sue cession (d huge (“alcl.es tiiroiighoul the sc.(son, 
or a niimhcr ol seasons, the nugr.ctions ol the lienings 
have an efleit winch is (onsidcialdc and ll,e^ iria\ in 
some cases bring about ll.e loimaln n c>f new fisheiu s or 
the non-existc‘n< c ol others Vettersson has shown h()W 
the grc“at Baltic heiring flshe^^ ot the Middle Ages ( om- 
cided with a inaximum activity of Atlantic watci'^. due 
to tlie greatest possible tidal inlluence oi the moi n .ind 
sun, and, also how tlu‘ present Baltic fisheiy llin teates 
in a period of eigliteen to nineteen yeais. 'i’hfse Hia lua- 
tions arc noticeable chiefly in slioals of adult tisli.and. 
in our waters, for the shoals off Fast Anglia and (la- 
winter herrings of the oast coast of Scotland, the_\ l,a\e 


been found to alternate with those ot tlu^Baltie tislu rc. 
The composition and nature ot the shoals about the 
Slietlands this jear point lo migrations wliieh Iia\e 
followed the most reient in\asion of Atlantic waters, 
with whicli lias coineidrcl llic lateness of ilic appearance 
ot the Korthumbciland ]ul\ shoals in ipao and 1921 
and ot the shoals fished iicriii Vaimouih in September 
1921. Jtelorc wc can luipe l<j unde island tins penodicity 
m migrations and the ditleume Ircpm »car lo year m 
the airnal of our shoals a miuli more (omprclTcnsi\e 
kiiowlrclgc ol the Indiograjihv ol i)u- Noiili Sea and of 
the hictois (ontioTiing the nioMiiic-nts of ll.c waters ot 
the North Atlantic is leiiuircd Fuithcr, the publica¬ 
tion of the statistics rel.iting, lo the fishen in a foim 
which will allow of their examination as Ic) wiieie and 
wluii the latches weie made is desu.ildc 

That the poor (iuaht\ ot the I'.etiings and the early 
malurUy ol the }oungci \e.ii-( lasscs lane coineidid 
with one another and with the pic-snue ol huge (luaii- 
lities of AllanlK water <annot he taken as sole mg the 
problem ol their UMUireiicc N'cithei docs the poor 
li\cr )leld from Noiwcgian cod, whuh, in some eears 
at least, (omucled with large niimheis cil young fish 
among adult cod and with Atl.mtu water activity, 
throw any blither light on what must he rc-garded a.s a 
|)hysiologi( al piohlcm awaiting iincsiigation, and one 
which cannot lie considered .is ixplaincd hv .1 relereiiec 
to a possible s( ax ity ol c opt |n iK 
The ])rol>lcm ol the* flui tiialu ns in our berimg fishe ry 
IS not one wluc h c an be soK i d b\ .1 (cinsideration of one 
or two isolated set of j^hcnc tik n.i ’ll..it tb.e adnilv of 
Atlantic watcT has a ('onnexion with | eiudicitv in the 
fisherv and with the production ol goc.d vear-c lasses 
suggests a possible way oi appre-ach It is a preddem 
wliicii demands the attention not oril) of the zoologist 
and the Indiogi.ipl.c 1 but also of tlie jiliysiologist and 
piobabK that ol the astrcric mei Luitlicr, it must not 
Ic forgotten ihat the nun engaged in the fishery and 
the industries coimcdcel tlunwith aie eoiucrncd more 
al'euit the fluetuations fioin \cai to \ear than tho.se 
whuh aie spread o\gr much longer [leriuds. 


The Nebraska Tooth. 
By W V Bycrait. 


T tlie meeting of the Zoologu'al .Soe iet\ on Xo\ em¬ 
ber 7, Prol Elliot Smith exhihited a <-asi of 
the now famous Ncl)raska tooth, which is reg.irded 
by American palaeontologists as rcj^iesc-nting a new 
genus and sperie.s ol the liuman r.ui^—Ih'spi’nipithviii'i 
huroldroola. This tooth—a ‘‘see’onel upper niolai 
— differs, we aic ussurc-d. on e»ne hand fnun tliat of 
any known anthropoid apes, and on the other from 
any of the primitive tvpes of man yet discovered 
Prof. Elliot Smith is in agieemcnt with this inteipie- 
tnlion; and presented fresh evideme in Us suppoit. 
furnished him liy Prot Osborn This evidence im liided 
the results of radiographing the tooth, together with 
the teetli of a chimpanzee and Ihltdown man. But 
these, it must be admitted, were unconvincing [uetures, 
since tliey tailed to demonstrate the leatures they were* 
designed to show. 

The teeth of the Piltdown man, it will be remembered, 
showed a large pulp-cavity placed above the level of 
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the alveolar border of the )aw, as in modern man ; 
wherein, however, the cavity is .smallcT. But the 
•Piltdown teeth, m this rc-gard, differ as much Irom the 
teeth ot Neandeithal man, wherein the pulp-ca\ity 
w.is ot great si/e. and evidently ilevelopcd at the 
expense of the roots. Sir Aithur Keith has called 
siu h teeth “ taurodont ” I’hey are pec'uliar to men 
of the Neanderthal type. Tle^ Piltdown teeth,•like 
those of the- m((dern man, are ot the “ evnodont ” 
type This lacl. it may he preduled, will come to 
have an additional sigmtuanee m rhe^ near future. 

Dr A. vSmith Woodward, m the discussion which 
follow^d Prul Elliot Smith’s remaiks, rcafTirnvd his 
original beliet—expressed at tlie time when the dis- 
•covery of the Nebraska tooth was first announced, 
and set forth in Natukk of June 10 (\ol. 109, p. 750)— 
that this tooth was more jirohably that ol one of the 
primitive, extinct bears (llviEnarctos), than of some 
primitive member of the primates. Prof. Osborn 
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llii'f on the i^round IImI “ iIh* 

()illMrn«(' )-« so lundanu-nl.il that :l is dilfn uU to find 
-on sit).;l(.- j)()int of ai^rt-vinont ’’ Ihit lioin ]-*rol. 
Dshonis own account of lliis tooth, wliidi appcaud 
III N \i( Ki of Au.uust p. 281, It is .1 no li.ss dill'n lilt 
in.iltir to disuivci iiarinon\ bctwrin tins tooth and 
tin mol,Us o| aii\ ol th<- jirimatis, living 01 c\liint. 
\\c lannot csi.ipc the (nmhi'ion. in short, tli.it the 
e\hhii'( .'Is to the true ih.ir.uliT ot (he \<htaska 
tootlrhas hi en oiil) p.iriK sitiid Itetoie ue 1 .in 
(oiisidtr oiiischii in pnsse>%ion of the whole o| the 
cMihiKc It Tiitisl he i.iuliilK loihp.md with worn 
tcith ol llxaman los and Ms ne.ir ,dhc>,. Kadio- 
;,;r.ipiis ol siM h tielh .ire es-.enli.d I'or tin* moment 
till m.itiTial lor siiih .1 lOinp.nison b, doiihtless, 
limitid hut e\en this lan. and niiisl. he t.dveil into 
amnint. We Irii't that I’lol. Oshotn will see ills wav 
to siipph merit the able siimm.ii) he i:.i\e iis in N \ifRK, 
in August l.ist, wlurein he (onti.ists the (oolh of 


j llesperopithecui. with the teeth of eliiinpan/'ce and 
rillieianthropus, In a similar pictorial comparison 
between this remarkable tooth and tlie teeth of the 
lossil heals, or .it least a llcrenaretos. 

'I'he estreinely worn coildilion of this tooth compels 
c'.iution in cnerv stalenient made comemin^r it: and 
more esjieitallv on tlii' part of those vvlio ha\e ne\er 
sc-'-n and handled the aitiial spmmen. 'J'he dantter 
of do-fmalisin,!,^ on the e\ idenec .ilforded l)\ photo-’rujihy 
and lasts alone, w.is lonihh illuslr.ited in the rase of 
the skull ol Piltdown m.m. Itut it is also imperatively 
rie< ess.irx. in the inli tests ol si lein e, lli.it even remotely 
po-vsihle lel.uionships should he seiiouslv (‘Naniined. 
It is .dw.i\> unwise to .issunie ih.il what ought to he, 
must he WV 1 annot help teehn^r that this a|)piics \<‘ry 
|)ertmciillv in the i.ise ol the Nehiaska tooth and 
that ihereloic it would he wise at any rate to eiitert.nn 
the suggrstioii, that it may, after all. repiesent one 
ot llir L’rsid.e. insle.id of one of the flominida?. 


Obituary. 


Mrs a D. W'AlIi'K. 

''HE imnonnrement ol ihe (hath on October 22, at 

si\l\ -three \cars ol a^e. ol .Mrs. \\ aller, widow' of 
the late Or A. I) W.iller, must h.i\(' hieii imtuod 
with re,i;rct hv mam workers in Ihe world of si lence. 
Aliie Mar\ Palmer, wlndi w.is .Mrs Waller'^ maiden 
name, h.id earl\ aspirations lowaids a inedn.il lareer, 
.nil] .liter niatin ulaline in the Emccrsilv of London 
bhc took up lu'i nu-dii .1] inu.^se.ai tlic T.ondon .Si laiol 
ol Me<lii me, u lu re she hei .imc the pupil ol I h‘ \uyustus 
W.dlei, llun leitmer 111 plnsiiilo^v at the .St hool 
Miss P.dmiT was appointed his demonstrator—a post 
whidi slie filled with cnthiisi.isin ITis oiieinal and 
stimul.itmu lectures were .1 yrreat clehyht to lici. and 
the idalionship ol teadicr .uid |)upil tipeiied rapiill) 
into a (loser one 

I Iiishand and wile li.itl mm Ii in i oninmn : both cared 
inleusdy tor edm atiou .iml worked tlirou-rhout iheii 
li\es lui wli.il they (onsideud its'hest interests Alter 
her marriaue .Mis W.dhr's duel coneein was lor hei 
liushaud's woik. In .ill th.il he did she h.td her pait , 
sheenjo\cd llie whole tedini(|ue of lahor.itors woik, 
owniny apoloi;eti<.dl\ that even a hit ol “mere’' 
an.iloim ne\er lame amiss to lier. 'flic liouse in 
(irovc laid Ko.id, whidi soon hccaiiie such a centre 
lor Micntifie interests, was secured Jor the \oiiny, 
couple eaiU m their manud hie it was an unusii.d 
household, hein_'; at on<e both l.ihoiatory ami home, 
and Its w.i\s were um omenlion.il . hut to those 
who lauyht the sj^int ol the jikue. the diariii ot its 
hosnitulit) was 11 !< sl^llhle All whoi.ired foi si lentifu 
work were neKomid there, .ind to the stiidml who 
soii^hl heradvin* \frs Waller hei.iiiic .it once friend, 
champion, and helper. K<)niL;ii liiends, dislinmiished 
and undistinymished. made Weston Lod^c their restniL(- 
pl.u e uheiKtisitini; London, and much ,L;ood talk was 
heard‘within the walls of the old stiid\—.ureat were 
the diMiissioiis, M^'orous the arguments, and over .ill 
debates pla)ed th(“ j^entle humour of the hostess, 
solteiiiiyL’ the sometimes mordant wit ol her husband. 

iHirin^^ the latter years of their lives the centre 
of mlerest was transferred, for the Wallers, from 
\\e^ton Lod^c lu the University Laboratory at South 
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Kensington 'I'li.it l.ihor.itorv lulhlled to a lar^e 
e.xlent the puipose lor whidi it was lounded. Many 
will lememhet it as a place ol hdp, inspiration, and 
fruitful work, .ind it m.iy s.dely he s.iid lliat there 
.ire none who ever worked there hut will remeiuber 
with arieclion.ite _i;ratitude the gentle woman who 
t ared so ,L;i(all\ for the destinies of the lahoiatory 
and Inr the wdf.ire of e.u h ol Us individual workers. 


Lma Hi rom.an. 

T\ edmational and sdenftfi< cm Ics w idespreacl s_\m- 
ji.ilhv Is Idt with Sii William llerdman at the death 
ot l..idv llenlmaii on Xovemher 7. Ills loss is sh.iied 
h\ .ill who knew’ Ladv llercliiian, .is well as h\ many 
others to whom hci hie and work were both a .stimulus 
and a staml.ird L.idv llerdman was a dau,chiller of 
the kite Ml .\llied Moll, and w.is .1 student at Uni- 
veisilv ('olleL;e. Liveipool. when .Sir Willi.iiii llerdman 
w.is prole^sor of n.ituial histmy there She ;;r.iduated 
in sdcmeat London L’niveisitv in 1891, with lirst-elass 
honouis in phvsKs. and m the followin'; \ear l>eianie 
the first jnesident of the Women .Students’ Kepre- 
seiil.itivc Council at Liverpool She was tlius .m active 
worker in the Universilv I olIc';c of the (U\' before it 
hec.ime the University of T.ivi-rpool in inoj , and in 
promolinu this dcvi'lopment, .is well <is since, Lady 
Herclm.in w.ts iloselv .issoi laled with her dis1in;;uished 
husband 'fhe MieiUific world };ratefuily rememheis 
how in iQih, in (ommernor.Uion of the death ot their 
hnllMMl son (ieori;c in the battle ol the Somme, they 
,uave the sum of 10.000/. to the uuiversitv for the 
lound.ili.an of the (ieor‘;e llerdman i hair of ;;eoloi;y, 
and thic'L years later toiinded .uid indowed the (h.ur 
of oeean(t;;ra|)hv in the uiiiverMlv In tiiese and 
many other w.ivs, as, for e.\ami)le. liy devoted service 
on the Liverpool Kdueation Committee, ol winch she 
was a eo-o[)ted member, lady llerdman exercised an 
influence which was .ilw.ays beneficial and often more 
far-reai liini; than she herself ever ccmceiveci. She 
possessed wisdom as well as knowledge, and the re- 
membnince of her life will lung lie cherished with 
affection, to console as well as to inspire. 
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Current Topics and Events. 


Tiit presence' of the Prmcc of Wales at the tliiiner 
arranged by the Institution of Mining J'higitifxis and 
tlio Institution of .Mining* and Moiallmgv at tlie 
(.iinldhall, t.ondon, on November to, gave Koyal 
disliiirtion to a inenuualde occasion in the lustuiy ol 
applied science in tins coiintiy The Ihince liiniself, 
in his tribute to the mining engineer, refeired uilli 
particul.ir approval to tlie amalgamation of the two 
institutions anti rem.iikt'd " J i annol lielp leelmg lli.il 
there are in this (-onnti\ many institutions, stientilu 
and olheiuise, whuh migtit do well to follow yom 
example, and, <is yon liave dtuie, group tlu'inselvi's 
round a joint seirelanat ami lihiaM', hoiiseii in a 
single biiilthng ” 'ilu* combined membershi|) ot tin 
two institutions is more than ^'jo'k and the two 
eomuils liave (Unde*! to invite tlie sisler-mslitutiuns 
m lilt: Jh'itish Jsles and tlie Drnmmons to eo-ojiei.ite 
w ilh them as etpial partners in tiie < onstitiition ot an 
ivmpirt' Coimeil of Mining aiul Midalhiigit al biignu'et' 
ing Institutions Sii John ('adman, prt'sident ol tlie 
Jnstitution of Mining haigmecis, vvlio piesided at the 
tlinncr and was assot latetl with Mr S. J Speak, pie- 
sident of tile Institution of Mining ami Metailiirgv, in 
ndernng to tins new body linking iij) menibets of the 
mining profession tinongliont llie I'tiilNh I'mpiie m 
.1 concerted elloit of piai (ical achievement, exprrssed 
to the .\meru.an Amliassador, wh(» was [Ueseiit, tlu' 
Jiope tliat siK It a sclieim- would lind l.ivom 111 the 
United Slates and ultimatelv' cmluMce all Jviiejish- 
spe.ikmg mining ami metallurgical engtnceis Ilu* 
importance winch th(“ Instiliition of Mining and 
Metallurgy altaihcs (o tecimolognal cilmation w.is 
shown 1))' the iir«‘s(.-iil,ilnui ot tlu* gold medal of tlie 
instilnlioii to Sii Alfied Keijgh, wJio has jnsl retired 
from the K('( toiship of the Impeinil College of Si lem e 
and riiliiiologv Sir Ceoige J!eill»v was siimlailv 
pieseiik'd uitli file medal of (iie Iiistitnlioii ol Mining 
h'ngim'i'rs in rec ognitiou of ins (.ontribiitioiis losi lem e, 
mill particular refeieiice to his lesiMrJics on fuel, 
i>.)th UH ipHMits Jiad the honour of receiv mg I he medaU 
fiom the Inmds ol the I’lmvc ot Wall's 'I he sjii n lies 
at tlie dmiici vvi-re of a 1 emarkablv Ingli oidei, and w e 
otiei oiir ( ongiatukitioiis to ,ill who weie i om enied 
m making ai langeiiteiits lor an event whuh not onlv 
niainl.lined the dignitv oj appliefi snem e l)u( also 
will (ontnbiite III no small nii'iisnii' to its (ontmiied 
dev elopnieiil 

I III latest lepoits add little to our loiowledge ol 
the (.'lull,111 eaithipialce eveepi to im lease the esti 
mates of the loss ol lite amidol tlie ih.sli m I uni of 
property d'lic total nunilKi ol de.iths is lor Die 
jiri'seitl oitu Killv jmL at iSoo. ami that of the mjineil 
at moie tlum two lhoiis.ind Tlie town whuli seems 
to liave siilliTed most is \'alleiiai, liall-wav between 
Coipmnbo .nul Copiapo ami .iliout loilv miles horn 
tlie coast, when' one out of every light mliabilants 
was killed Miiili of the d,image, espccialtv iioin 
Coqnimbo to Clianaral (2 jo miles north of Cuiimmbo) 
was cansr'd by the .sea-waves I iu* early ami < Icailv 
erroneous report th<it the depth ol thi' sea neai 
('opiapo liad decreased from 2800 to 8() fathoms is 
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now eontradieted The giititisl known uplill is less 
th.in j8 toet, m \laska dnimg the c’ar(hi|iiak<'s ot 
l>So<) M de Monlessiis <|e Jtdloie, who has sliidud 
the distiihiition ol the ( liilian eai Ilupiakes, delmes 
several legions along tlie loast 'Hie leguni ol 
.Vtaeama, ( opi.ipo, and ('ni|uniibo, to whuh the 
rc'cent e<iitlu|iiake l)elong^, i, one m^wliuh e.iith- 
ipiakes an- lelatively fieipienl, lliough il is less’often 
visited I)V desinylive sIhh Ks Ilian llte ii'gunis of 
,\i u <i ;ind l<| II i< |iu', a m I < >1 \ .1 1 pa 1 a iso, 'sant lago, .1 lul 
( oiu-cpi 1(211 Ml liner legtoiis aie situ.ileil m a dis- 
tiut of unnsn.illv sleep sm lai e-giadieiil Oil \nca 
lies tlie Uailliolomew dee|) ( 1300 la(homs), olt Cojuapo 
the Ricltaids (iee|) (poo lallionis), and oil N'alparaiso 
the Haeckel deep (jooo l.iUionts) I he ongm ol the 
reienl (Mitlupiake may have bei n m-.u the southern 
end ot the Riehaids dec'p 

I 111. /•/(■(/;/( a/ h'i is (n br i oiigiatiil.iteil on the 
issue ol its inbiliv immliei II mav well be pioud 
ol Its leLoid dining the Jasi filiv veais (t has taken 
a bi0,1(1 \ lew of its tei. iinu al linu I um-.. ,md luis pub¬ 
lished nianv inipoifanl |),ipem in [nne and .ipjilied 
scu iue 'I his pibilee mmihii is .1 patlutikiilv in- 
((‘rest nig one, .is the ai lu h s ,ire w 1 il li n nun e with .in 
eve to tlie fnime th.ui the p.eA h ks (lu i.iiis reg.iol 
a (tieap unit of ehs.tiuitv ,is the most esseiHial mw 
mateiial for tlie (ountiv Mure aic endless duties 
whuh elcLliu powei'*e.ni p(ilorm, not onlv m mil 
homes .md f.iclories Iriil mi om i.ulw .1 v s .nul m mines 
Jt IS possible that tlie .idvi'iit ol tlie flieiimoiiu v.dve 
m.iv le.id lo the s( rapping ol the |ek phone svsiem 
ol Iheiounlrv M,i|or ijmves, liie l•mglneel-ln ( Inef 
of (he I’ost OKut', looks foiw.inl (o the possibihtv of 
an entire (hange in (an nutliods oi lek'gi.ijdiv 
Telegrams (,in b<‘ despatched lev the pJiotogiapIiic 
me.tiis .ilhjadv shown to be le,isili|c foi tlu, (r.nis- 
niission ot di.iuings .iml plioicjgraplis 'Ihest' mes- 
s.lg^^ wmikl be (liaige*! bv the .uia of the p.ijiei 
o( ( npu.d ley tlie li'Ic'gt.nii .iml not liy the nnmlu'i of 
wolds J he received tclegi.im would l)i' a f.u simile 
of the origin.il ,iml m-itliei (minting of words mn 
corieilioiis would he re(|imed Sending telegrams 
would be .ilmosi as sniiple .is seiulmg letleis, ami 
wcnild hi' imieli ([uicker and less (Osllv than at 
•piex'itt Hie advant.ig(--s of el<'«tiie lu'.iting aic also 
('injihasised Wlu.-n tins sv sl( m is ,idopi<'.| eliiinnev s 
111 buildings ._aii be dispensed with. liKpl.Ue Imiiish- 
mgs will be umii'ct'ssaiy, ami (lie inlet and outlet 
veiitilatois on the th.MU and ceiling ol the room^will 
giv e the Occiip.int .t !)('({el ( outloi ov el tlie ;in snjipJv . 

Im wolds “I.eat Uictmes" K'lal! the mgemoiis 
arrangements ol pressed seawc'cds, shells, ami the hki' 
still to be found adorning the u.ills ol nu^<!est dwell¬ 
ings m tilt' eonntr\' llu' wmk evliibilcd 1 ^' Mi 
W j King at riS New Mom I Street is of ;i vc'iv 
•dillei'ent Older, and eh.illeiigi's the .Ltlentimi alike ol 
the m.m of science .md the lov i‘i of ait. \s the 
bot.imst turns iioiii the plant m.ilen.tls cmploved to 
the I'misherl product, he c.innot but marvel .it tlie 
delicacy of jieiccption n'cimred in the sele< tion of the 
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foiinet and t’le degree of technical skill shown in 
el.iboiatiiig an entirely original technique. Some of 
the work dates from twenty years back aiul suggests 
jirohlcius to the jilanl physiologist on tlie stability of 
vegetable pigments in lelation to light and other 
external conditions Seen at a little distance, the 
j)i( lures might be mistaken for oil paintings Actu¬ 
ally, the nn’dium consists of ])laiU maleiial —Umvcs, 
jH'tals, aiul other tissues selectcvl with mmh skill 
and exposed to briglit sunshine after dr\ing The 
material so piep.ired is tieated as \\(»nld be the colours 
on a palette, and b^ its use in tins way Mi King 
has achievi'd remaikable results 1 he " 1 lanti* bust 
(Naj)les) and the " Virgin” (aftei lieinardino Luini) 
alforcl pioof of tin* lerlinu'.d skill ot the craflsinan 
Tile original works, especiallc tlic landst.ipes C'ntitlc<l , 
” Spring,” ” ik'ceh Trees in \uliinm,” .ind otliers, ‘ 
procide cwichmee ol real artistic ability as well as , 
in.isteiy of a most icmarkabh- jilaslic medium 

l)H (’rRAVLiV, the siijHiintendeiU, seems detei- 
mmecl to make Hie (loveiirncnt Museum, Madias, 
used by the kital schools lie has attailu'd the 
scieiitihe and pojmlar nain(‘s in \anous \cTiiaculars 
to the tiers ui the eoinpoiind , lie li.is started a 
licrb.irium of tlic' iluia ol .Madias city, also with 
vern.iciil.ir names, as a guicio .md (ms.imple to llie 
scliools . he has liad a rescaicii student ot the I'luvcr- 
bity of Madras woiking on the loc .il f.iiina with special 
refeience to groups hkcdc' to be' uselul Jc>r nature 
ntudy (bugs arc ,s])ciially meiMioned) , and be has 
arranged loi dcmonstr.ilions botli to teachers and to 
students .Mas' Madras does not icspoiid as it 
ouglit . ‘>nc out of thc‘ loin dc-moiistratioiis (o 
tc.Lchers tailed because no leaclu'rs tinned up, and 
of the .inticipatecl stnch'iits onlv <150 .iltended 

Hut l->r (liMN I'ly gcH's on ccjlloc ting the loc al spc‘Ciinons, 
and his sub-liliraiian Inis at aii\' lato found m.itlei 
for .1 chapter on ” Ahisrums and 1 ibranes ” con¬ 
tributed to a woik on ” 'f'cMcIiiiig in Incliaii iclc-- 
nieiitaiv Sc bools ” Ml of wliicli .md miicli mciu'wc- 
leain Irom the Keport entitled <• (> No .S85 

\JR j (' WiiJ.is has piibhslied m the Xniddiilh 
Cciittov foi October a statement ot his h\])olliesis ol 
” ..\ge <ind Area,” 111 its bc'armg on tlu' evolution <d 
species It will be leiiieinberocl that Uic' siilijcct was 
inlroduC(*d by him at tin* recent mecding in Hull of* 
the British Association, wlierc' it met with someulial 
severe criticism In the jiiesent article; the aiillior 
avers that Darwin's tlic'orv of natural sc-lectioii ‘ has 
rocenc'd so seven' a sliake tliat it is no longer a name 
to crjiijuie with ” It is unable, loi e.xainple, to ex¬ 
plain the distrihnlictn of the Leclon species of tlie 
gc-nus Coleus (neltle-geianiiimj J'he visible struc¬ 
tural difterences hetweem the species of wide- and 
those of ic'siriclc'd distribution cannot possiblv make 
any dfferenc.e of advantage c:>r disadvantage tft tlieir 
possessor d'he controlling principle, acc-c^rding to 
Di Wilhs, IS tliat ” vcidcdy-spre.ad species .ire in» 
general the oldest and first evolved, very local species 
tlie youngest and last evolved ” Moreovei, tlie area 
occupn'<l liy a gionp of genera corresponds loughly 
with the number of species in each genus of the 
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group. It follow's that the number of species in a 
genus should also show an increase w’ith its age. 
Ojimion-s will differ as to the importance to be assigned 
to the factors suggested by Dr Wilhs ; it cannot, 
liowevi'r, escape notice tiiat while he alleges that it 
would be ■' wiser to abandon natural selec'tion " as 
the general principle that has guided evolution, he 
yet allows that ” nothing can come into lasting 
existenc'o ” without its permission 

Till-: opening remarks of Prof (' H. Desch in his 
Stroalfcild Mc'monal Lecture delivered at Finsbury 
Tc'(lnnc:<Ll ('ollege on November 2, on the subject 
of ■' The Melalhiigical Chemist,” omphtisised the 
\.\hie of traine^J cln'inists m the held of imitallurgical 
ancl chemical industry to contiol and guide theses 
mdnstnes Prof Desch asset led tliat tlie basis of 
the training for a mctallmgicnl chemist should be 
niathemalus, physics, .md chemistiy. and specialised 
vvorlc sliould not be enteied upon at too early a stage, 
( hi'iiucal knowledge and m.iinpulativi; skill is n'cpnred, 
for evanijik', tor the anahsis of alloys aiul modern 
Ingh-speed steels, while training in physical chemistry 
ancl physics is rc<|msite for a proper interpretation 
of tlie u'sults of examinations of physical projicrties. 
ti.ir ex.iinjile, of .illoys as shown by X laj' an.ilyses. 
Ilieie IS also need for engineering knowledge for 
call)mg out laigc-scaL metallurgical operations, 
such as ttic' study of laligue and also in oic extrac¬ 
tion Prob.iblv the' best results can be obtained by 
tlu' (o-ojK'iation ol chemist and engineer bc.ith with 
a certain amount of training m common Prof 
Dc'sch also lefc'iied to the impoilamc' to tlie iiu'tal- 
Inrgical industiies ol fiiiltier work cm refr.utory 
ma'leiials Anolhei mattc'r awaiting immediate at¬ 
tention IS c'conomv m tlu' utilisation of liiel and 
other iialuial icsc.nirccs Secrecy and riile-ot-thumb 
nu'lliods li.ivc completelv clisai>pearcd from the steel 
indu''trv, .and < cj-ojx'r.ilion In'tween the scientific 
adviser., to tlic' adv.nUage ol the whole industry, 
lias taken its place 

On November 15, I’rof A V I auiic, jiroic-ss.-r of 
diemistrv to tlu' Koval A. ademv, deliverc'd a leoture 
at tlu' Aeadc'iny on ” 1 he Preseiv.itum and ('leaning 
of Pi. tuies” 'lie ]>c>mted out that tlu; cpiestiou of 
the ju'eserv ation and cleaning of putiiies is not a 
purely scientific one, l)ut involves ceitain .estliotic 
cousu'leiations, and he suggested tliat there has been 
some confusion of thouglit on the whole subject 
A jn. lure imghl Imvc ceitain flakes of jiaint oft it. 
and \rl he otherwise in good condition, and in such 
a case il would probably be consideied lu-'ccssar) to 
restore the absent pigment lleie, howc'ver. we get 
iqion purely icsthetic gicmnd as to wlu'ther such a 
restoration is justifiable In orchir that the gcner.il 
ajipearance of the picture conveyed to the observei 
what the artist intended, it is necessary to replace 
the defective part, but from the jioint of view of the 
minute and careful studen'Eof the jnctiire, itisessential 
that such leplacemcnl should lie known This difli- 
ciilty can be overcome by taking photogiaphs of 
the picture before repair, so as to put on rcc.ord 
what IS the work of the master and what is the work 
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of the restorer. While not prepared to Rive a final 
opinion as to the safest mpthods of cleaning, Prof. 
Laurie suggested tliat wliere alcohol is used castor-oil 
.sliould bo laid on the surface with a soft brusli, and 
then a inixture of castor-oil and alcohol dabbed on 
with a soft brush, an<l removed b\ dilntnig with 
turpentine and sopping iij) wilh a large <lrv brush 
Where alcohol is not a siitlicicntly j)c)weifiil sohemt 
copaiba balsam emulsilied w'lth ammonia iniglit Ix' 
used, a preparation of copaiba balsam tlmincd witii a 
little turpentine being laid on th(“ surfac o lirst li any 
friction IS to be applied it should be done wdh a soft 
rubber point, and at ewery stage exaniinc'd under a 
powerful magnifying glass No important jHiblK pic¬ 
ture should be (leaned until il lias been aiithoiiscd 
by a coinimtteti ot cxpiuts, and the cleaner Innisclf 
should be present and explain exaefiy what Ju‘ is 
going to do, W'hil(‘ cvorythnig he docs sliould under 
the direct siipei vision of the lie.id of the ihililic C.allei y 

The next Congress of the Koyal Samt.iiw Institute 
will be held at Hull on July 30-Augusi b\ 

invitation of the Itbiyor and Town Comn il 

The Huxley Mcmnii.il Lectuie annr)iin(('d for de¬ 
livery b\’ Prof M Houle at the Royal Anthro])ologi( al 
Institute on Tuesday, NovciuIxt iS, has Iceen [lost- 
poned through the ill-hcalth of the le(tuiei .uiil his 
conse<pient abseiic'c from this coimtrv 

Appi.TCAIIONS are invited for the (io\etnun.ill 
Giant for Scientilic Jiivcsligalions foi the vear 
They must be icctuvod at the oiliC-es of llu' Royal 
Soc'iety, J-Uirlingtoii TIoiist', ihccadillv, W r. by, at 
latest, January i, <aii forms ohlain.ible fioin tlic 
cleik to the Government Cirant I'ommitttH' 

Noiicn IS given l)y the < iicniic.d So< letv tliat the 
latest date for ilu' Kx-eipt of appluatious f<«i giants 
fioin tlie Kcscateh I'lnid of tlic So( lelv is l•'ll(l<l_\. 
Jiccembor i Tlic applKutKuis must be made upon 
forms obtainable trom the .\ssislaiil Seciet.iry, 

( hcmic.il Society, Jhirhngton Mouse, \\ i 

'I'liE Hon Sn Charlt's A Parsons h.is (oiisented to 
dehvim the sc< ond Joule menion.d le<liire at the 
Manehest(‘r i.,it('raiv and PhiiirsopliK.j! Soiuh’s 
liousc' on Tiicsd.iy, |)e(‘eml>er 3, at 4 e m i'lie lith- 
of the lecluie will be The Rise of Motive Power and 
tlic Work of Joule " Die dinner, m hononi ol the 
keturc'r, will Ix' ludd tlie same eveiiyig .it 7 i’ m 

In our obituary notu'e of j’lof Mi<hi<' Smilli 
{November 4, p Oto), tlie initiatiw in the est.iblish 
niont of the mountain obscavatoiy lustr K'od.iikan.d 
was .iscriliec] to inm Mr h • I'awc'eft wutes that it 
was reallv due to Ins jinsiecessor, Mi \\ • Pog'^oii, 
who had this jiroject miieli at lusirt , but Ins pjc- 
maturc death prcvcntcxl Inm from seeing its le.disa- 
tion. 

The eleventh International Physiological Coiigrtss 
will be held in Edinburgh*on Jiilv 2y2-, 10-^ Hie 
following ol'liccrs for the meeting have been elected . 
President, Sir Edward Sliarpcy Schaftw , ticasinei, 
Prof. A R. Cusliny; secrctancs, Prof (.1 Jkirger 
and Prof. J. C. Mnakins ; assi.stant secretary, Miss 
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Dorolhy’^ Charlton Pmthcr parlici|Iars can l>e 
obtained from the assistant seirelaiy at the IVpail- 
ment 0/ Physiology, 'I'lie I'nivcrsitv, Edinburgh 

At the annual gtaieral niei'tmg ol the f.ondon 
Mathematical Socielv on November (j, the following 
officers and ineinbcis ol kmiiiciI weie elei.tcd -- 
President. Piof W II N'oimg , V hc - Pu-sulcuts 
Mr A 1.. Dixon, Prof A K lolhltc, and Mr H W 
Richnujnd , 1 rcaAtwi Dr :\ J'! Western, ^Secn- 
tunes' Prof G II II.inly .iiul Piof (i N Watson. 
Other Mewhers of fotun il Mi J Iv ('.unpbcll, I’rol 
I. N' Cr hilon, Piof II iliUon, MissJI P Hudson, 
Ml J E I.ittlewood. Prof A h, H l.ove, Mr 
I-: A Milne, Mr H J .Morddl, .md .Mr J' 11 Piddnck 

A CONI'I'.RJ NCi' in cl.issK.il an h.eology will be held 
at ()\loid, with the sanction of the Lomniittee ior 
ClassKal Auliaology\ in the Aslunolcan Museum, on 
Janu.uv <> i6, 1024 I here will Ih‘ lei Inns, di.sciis- 
sions, .ind deinonslivitions loiiceining (iieek .iiid 
Roin.m monuments and .■mtn|uilies 'I he (onfenuK-O, 
which IS mtendeil mainly for those engaged in IcMch- 
ing, will t.ike place only il .1 satisl.u lor\’ number of 
applu aliens for meinberslii|i is riuiviil by the Hon 
Scciet.iry’, iMr Stanley ('assoii, New ('oilege, Oxford, 
befoie llic' ond of this month 

]W the will ol Mr W II Hudson, who died on 
August 18 last at the age of eighlv \eais, the residue 
of his })ropeily. more tli.ni 7500/, is lieipieatlied to 
the Royal Socielv for Hie IhotiH lion ol Birds “ to be 
iiseil e.xchisivclv lor *111* piiipose of piocnnng and 
printing le.illets and shoit pamphlets suitable for tlie 
reading ol i hildren m \illage schools eaeh is (o 
be illusti.ited witli a roioiired ligute of a bird. Hu- 
wilting IS to !><• not so nificli ' edm alive ’ or ‘ mform.i- 
1 iv<‘ ’ as ‘ .inei dotal 

Tim. Inslilntion of N.iv.d An hitei Is is otleiing tlie 
loMowmg sc holai^inps tor i oinix'tillou m luij —In 
iMv.d archilcdure - M.iitell (ly)/ jier annum), Haw- 
Ihorn I.c'she (i^o/’pei anmiin), \ ickc-rs (150/ per 
annum), Jolin Samuel White (100/ per annum). 
Denny { 7^,1 per .inntiin) , and 111 111.trine engineering 
--Uichaidsoii WesIg.Mth 1130/ pei .mnum), Denny 
(73/ pei .uimim) The vhol.n ships are o]m n to 
Hritisli apprentices or sindeiils, and are tenable foi 
tinee yeais at the tollowing institutions tlie Dm- 
,*\rrsuies of Glasgow, Durham (\nnstiong College), 
,ind l.iverpool, tlie Koval Naval ( oilege (Gn'cnwieh), 
.ind tlie City .md (bnlds {Fngiiieeimg) (.oilege, Lon¬ 
don hull pailicul.ir'^ in.iv l>e obtameil fiom the 
Secietary, Institution ol N.ival \uhilects, 3 Adelpin 
'I en .tee, l.oiidon, W C 1 

Till' October mimbiw ot tlie Journal of the Royal 
Photographic Socielv is a speci.il exlnbition number 
il iiK hide's Hie address given liy Mi Solomon J. 
SoloiAon when he opened Hie Society's* oxh4bitK)n. 
desciiptive notices of Hie various sections, and iv- 
iimidiii turns of about tlmlv of the (‘xhibil.s, several 
of wlmh are Irom the natuial Instory and scaculilie 
sc'clums It foims a distmOly valuable and intcTcst- 
ing addition to the caialogue, wdiich also contains 
several reproductions 
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rill', l.itfst'i at.iloKiK* of soconcl-liaiul books oltcrcd 
((»r sale bv Ml' 1 ' ivlwaids, 8^ High Street, Maryle- 
1)1 tile, W r. is No 4^7 (November). It gives the 
lilies, and ill many cases descriptions, of upwards of 
800 volumes on oiient.d nnitters, mainly (.'hines(“ ami 
Jap.inese 

Till old-es(ablislied liinis ol instniinent-inakers, 
r Cooke and ,^oiis. Ltd , of London, \oik, ami C.'ape 
louii', and 'rroiighton and Simms, Ltd, of f.ondon 
and Charlton, have amalgamated, <.vn«l the loint busi¬ 
ness will be condtalisl under tli^ n.nne of Cooke, 
Tronghton and Simms, Lid 

\Vi'. ha\o received fiom Messrs A Callenkanip and 
Co , Lid , of 19 and zi Sun Stieel, I'msbiirv S<jiiare, 
London, LC z, I’art 1 ot the seventh edition ol their 
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catalogue of general chemical app.iratus, inclu<ling 
bal.inces and weights. In addition to the ordinary 
requirements of the chemical laboratory, the catalogue 
includes some special features siieh as Mcllor’s porosity 
apparatus and a s<Ties of'vacuum drying ovens 

I'ni: “ ('olleeted Sciciitilic i’apeis ” bv llie kite 
1)1 John .Vitken, the liiial slicols of which were 
passed for press by Dr C (.'• K'ncitt just before his 
drsitli, w ill shoi lly be jiubhshed by tlie ('ambridgi* Um- 
vei.sity J^ic'ss The volume will coiilam a biogr.iplucal 
sketili of the author “ The Theory of Spectra and 
\tomic ('onstilutums,” by 1 ‘rof Niels Hohr, will also 
be published by the Press m the near iiiluie. It 
IS based on lectures delivered in Cnmbiulge and deals- 
with tiu' application of the (juantiim theuiv to piob- 
leins of al{)tnu, stiiuturc-. 


Our Astronomical Column. 


I'm. Li OMi) Ml-11 OK Snow I K Mr \V h' Dtuniiiig 
wiites llial "The mghls ol November 13 .iiid 15 
were alone suitable tor nbsci \ atioii <il the jiciiod c)l 
the Leonid disjilav this Msir. aiul wty lew ineleois 
.ippe.ired Mr | I’ M PrentH wall lied the licavens 
on the night of Noveinlur 15 lictween 5 {5 ami I ’ 45 
and rcMonied onlv \ j nu-U'ois dining the seven lioiirs, 
of wliuh three were Leonids At Prislol tiie sl<v 
was vvatilied <it a later lioui, but only one l.t'oind 
was seen between 13'' and i j'' 15"', after whuli 
observ.ilions wen' distoiiliiukd Mr 1 'ieiitu.e notued 
seveial minor sh()\.eis of wlmii radiant points at 
41' I 2o'\ \z 121'', S.V t- 

the most ai lively pronoiiiKed " The sliower of 
Leonids was not expected to be abundant this vivir, 
.IS the p.irc'iit comet (rStet) I) will not return until 
ic)3^ it sometimes hajipeiis, jiowcver, that a 
moderatelv <kIi\c displav ^)t Leonids ocdiis wlien 
the eoniet IS far reinov c-d Iroin penlic lion, as m i.Sjo 

and 1888 


Ci.KMl-.r Nolls Laade’s (oiiiet, lc)22 (, w<ts 

oliseived at ( opi nhaejen on November c> .md at 
( ambridge bv .Mr (. Mei Ion, using ihe Noi Ihunibc'r- 
land l■■(lualo’uak on Novc nilxT 11 has a lairlv 

dehiutc' nijMeiis 10" to 20" in dianictei, and a coma 
I'/ in di.iiuelcT 1 he slelkii in.ienitiide is varioiislv 
es”liniat<‘d .it ‘i and m > llie loiiiKi bung piobably 
luan'r the truth Ihe biigfilncss is slowly diminisli- 
ing, but the comet sliould la oliscrvalile for some 
months 'Ihe loliowing oibit is from obsc'rvalions 
on ()ctobei I'l, 28, November 11 
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The lomet is well jilated m tin' evemng sky. higlit 
up in the south-west, it is visible m moderate 
telescopes The above p.ith begins 3'' S 1 C of Cygiii, 
and ends 3“ S ol i J’egc'si It is important to observe 
It as long as possible, in order to detect any deviation 
from A parabola. 
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Ml !■' K Se.igrave has lonijiuti'd the two following 
oibils ol ( oiiU'L Pons-V\'inne( ke from ohsi-rvations 
made lesju'cluelv' lieloie .iiid .liti-i jx-iilu'lion passage 
in 1*121 


T --- ic)2 r June- 12 c^:b5 
Cl) 170 ’ 17' 18" 

12 -- ejS"’ (/ 2c)" 

I 18^ 54' L" 

log If -- o 017 <72 
/I S‘>2"8.S8 
I’c.'nocl -- 21S3 <) cl.i) s 


June 12 c)27() 
t 7 <'” lC 5 ''" 
*).s‘’ 8' ic/ 
18'^ 50' j.C 
o o 174<)'3 
587"J8l 
2207-1 days 


'I'he lu-vt jveiihelioii passage will be in June i<)27. 
The conditions will ln' very sninlar to those- m ic_i2i, 
but the approach to the earth will jirobablv b<- 
closer, so.uch should ag.uii lx- made for nietcois. 
in that veai, since these arc- evidenllv' spread iaiilv 
wnlelv around tin.- c.omet’s oibil 'I In- jx-rliirbatioiis 
in the presc'iit revc)lution aie small, tln-re being no 
a])prc).u li to Jupiti'V 

Kri-oki cjr ini I’vkn (.)hsi.ic\aiokv kok I'Ui — 
'I Ills rejxnt sliows tli.it m spile ot difln nines i.uised 
bv tin- w.ii Iheie is cjinle a huge output ol work. 
'J he obseivalions for thn-c- iinpoitant slai catalogues 
liave Ix-eii completed, n.inu-ly, (i) The sujcplemenlaiv 
catalogue ot Lalaiide stars, (2) tiiat of 15,000 fkv/cs 
dr u'pvii ot tile I’aiis /one, (3) that of p)oo tiinda- 
menlal stars , ihcj will lx- jjiiblisficd in a few years 
The- work on the Astiogia})lii(- Cliait is ajiproadniig 
completion, the 2500 cu))[)c‘r jrlates, 2(> .’b mm. 

will be- c.irefiilU' stoied, as it is suggested th.it they 
may form a jn Kc-less lec ord of t he state of tlie in av eiis 
in an .ige long ijtlci the jiajx'i (<)[)ic's liave jicnslied 
It IS hoped that the Pans Asirographu Catalogue will 
be coiiijiletc'd m four 01 liv'e je.irs 

It IS noted that M Iviassowski of Aaisovio lias 
undert.ikeii llu- c.dc illation of tiu- jierturbations of 
Cjiacc.)bini’s Coincl i.ScjO V wlm his e\jx-cted c'.iily next 
year 

I' lill (febiils an- giv eu of the s\stem of J ime signals, 
wliuh .lie under Ihe direction of M Pigourdan 
M llamy lias been investigating the diKiaclion of 
the images of sl.irs and liopes to a|)|’ly his results to 
obt.im an iiiiprovc-d diameter ol tiie sun. 

l’hot()gr<i])hy of stars by the exlieme led ravs has 
been earned out ex|)c‘nniVntally. and iL is pioposixl 
to contmue this work 011 Mont lilanc. The aim is to 
study tin- possibilities of daylight star photography. 
Tiie report also deals with spectroscopic work oil briglit 
stars, Hu; sun and chromosphere, and several stars hav c 
been jihotograjilied m three colou'is with colour screens. 
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POTTEHY-MAKINO ON THE Hlue Nii.r, — In Stlllail 
Notc'y and liecords, April-Jxily, Mr H A 

Macmichiicl contributes a report, liliistraleil by 
sketrlics, of potlery-makm* on the Itiue Nile 'I he 
\esscls of which the niannlai tilre is desuibed are tile 
Uurma or pots for cairviiif; ami storing uatei ami 
the waler-jars used for the Sagui-, or iiater-wiieels 
The implements used are a roughly smoothed lump ol 
stone the si/.e .uid slnipe of a pemi\ him, and an 
oblong, .slightly lollcaie, luer shell’ whiiii, if nii- 
prouiralile, tail be rcpl.itcd by a liagmeiit ol dry 
water-melon husk With these the lump of tlav is 
kneaded iiith donkey’s dung, is beaten into shaiie, 
and smoollied Ihe industry of making Hit' .S'eyia 
jais IS not origmally finmd in the Sudan, but is r.itiier 
Nubian and iiveram. 

iMMTGRANi Glioui’s IN Amertca —111 the .Sraidi/n 
Mmllhly for No\ ember. Prof Kimball N’oting ilisciisses 
Ihe results of applying iiitelligeiu e tests to i.irioiis 
immigiant groups iii .\iiierua lie points out that 
whereas up to the year l.S.Sg the highest iiereent.ige 
of iiiimigiants lame from the ISrilish Isles ,iiid 
Noitheiii and W'e.stein luiioiie, ol retent veais a 
complete change has taken |il.ne, the highest 
perccilt.ige now being Iroiii Soiilhciii and l^lsl<ln 
Klilope This ch.inge, he loiisiders, is ol the gieatest 
iniportame tor the fiitiiie of .\meiiia If the inoie 
reieiit additions to Aineiii,i .iie ol a less iiitelli.geiit 
sloi k than the eailiiT mli.ibitants, then the ion- 
seipiemes will be selloiis loi Ihe fiilille In ordi r to 
lest iiltelilgeiu e, llie wu'iter used the .dready wi'lb 
known .Xmeiic.iii \imy tists, iiiodllieil to salt the 
ihlldlell he was testing, .liid he .ilso considered the 
work ol otheis studying i.iiial diltereiiies by like 
methods \s a lesiilt ol a my r.ircful study he 
Inings foiw.ird eiadeiii e to show that the mtethgem e 
of these Soiitliein Kiiiope.iii stocks is vely iiiiii h 
lower th.m lli.it ol the ollut stinks If that is so. 
then the lontiiiiicd dilution of the oiigimil, iiioie 
intelligent, sloi ks by these mieiior ones will Sf'l lotlsK 
the ot the po])iila(nin of 

tlie (,()iiiitr\ As .1 jn.ntual 'le(hi( tioii. il is uij^cd 
that theie must Im' ,l umipiele in |)iil>lu 

opjiiion on the fh'suahility ol l.ir^e numlieis of 
’imnii^iants , and sis ondl_\, that iniiniyiMtioii niiisl 
'>'• amtrolleil in the interesis of the iiahonal wdt.ite, 
lie\\-(oiiicis not hein;; ailoued to eiilc-i inih'ss tliey 
can lead a (.eilaiii standard in intelfij/ence tests 

Nku Am \ki IK, Hkmi ii.i-S i\R s Hie Opimiioids 
< olk'cted hy the Alisti.ilasian \ntaielii Ikxiieiiilioii 
(I ni 1 14), und(.‘r tlie Jeadi rshij) of Sir l>oii},;las 

I^rawson, a](‘ the .siihject of a inemoii 1)\ I’lof K 
K'ocliler, ol Lyons, illnsttaled by i*:^ (piaito plati s, 
crowdc'd (indi'fil o\er-( rowded) niili ('xieJleiit photo- 
ftrajihs by tlie .inthor {S\diiey jolin Sjiente 
iiue lOs ) I here aie 3/ spei ic"', ol wlinli 
10 aie new, and llirei' ol the lallir 'sene as 
t\’pefs ol thieo new genera—(l^diiosparli' .ind Oplno- 
daces anion” the ()phi.K anthi«l.e, and (*|»Jno(.f. ks, 
whiili is mterinediale ladwei'ii (.tplitolepis .okI 
Oj)liiop]oLiis in tlu‘ ()]^hio]e|iidida’ Ophioiipa also 
appears lo be a new fftneiio name, unless, iinleed, 
Lrof Koehlet's report on flu' ()]ilmuoids <i>ll«‘il('d 
olt the I’hiiippiiies l;y (fie Alixilmss was published 
before this one Some ninj spei les jircwioiish Known 
fiom ttie Aiitarelic <»r snb-Antantu haw* then 
h()n/,oiital and bathyinetrie ) units eonsiderabiv 
extended Aslcronyx hveui and Iftmin/nf'lmnu 
tri'orata, being now found in the Antantu, may 
claim to be absolutely (.osmopolitan species I'lic 
latter was dredged a*l a depth ot 1800 fatiioms along 
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witli a new’ Astrodia and (^fAih'iuiC'iuiii filmtitiii, 
whicii last was pievionslv Known from ^roat depths 
in the Atlantu am! Indian Oteans When so much 
IS added lo oiir K'iuf\\li-d”e from onl\ loiiileen stations, 
wo lealise how mm li lln u* must he still tti leain 
\\ <* may, houe\'i‘i. hopi- that (he nninbei of recent 
ophuiroid t;enera will not Ik' yie.ith' imK'.isi'd 

iNsni IN ” VM) I III. < i\ii) \ I ION o^ SooAK —'I he 
experinii'iits of \'on MelnniK and MmKovsKi in iX8*j 
showed that in tlie abscm.e ol (he " IsIiMs ol L.inf>ei- 
lians ” of IIk' jiaiuV-as, suttai was miperfi'i ll\' utilised 
by do^s, (liiis leiiding to the lomlilion kimwn .is 
diabetes melliliis An iiileinal siiKtioii was iiatiii- 
ally supposed to lie uspousilile, but ixtracls ol llie 
p<iiure.is weie found lo ha\e iitllc fii no <ap,\<it\’ 
of lepKumg the islet tissiu' It sei'ins that soini* 
«.onstitm*n( of the whole pamicas. pmli.ips li\psin, 
fk‘slro\s the intoin.d seiielioii [I 0(,ennefl to J)i 
JKiiitni” ol J.ondon, Onl.iiio, that it use weie iiuide 
of glands m wlmli (he oidin,(t\ sfuctiii” tissm* had 
(lef^cm.'i.ited .IS ,i u'siilt of t\ III” I he din t, this dostrnc- 
tioii mi,<;id n<»( ofo.iir Ai' oiiliii;.;l\ , ai i.in^ements 
Wen* m.ide b\’ wlmh Lantni”, in (<fn|iimtion with 
a groiij) i.)( worlvias in Liof \l.n Icod’s laboialory 
.it loronto, m\’es(i”,ited the <|iifstion Ihe u’siiUs 
lane been jnilihsi.cd in .1 sci i< s of jiajx'is in tin* 
J h‘i>v Si>r <>l (.(iiiddd. llie foiini oj 

/ 7 /vsn>/i”M', ami elsew Ik le, iimlci the 11.11 nes of Uanting, 
Lest, .Mac letnl, ( ollip, and ollu'is .'\(ti\«' extracts 
weie obtained m Ihe way im ntioned, .iiid iiiadly 
.1 method w.is dis«.o\t‘ied b\' wimh lluw eonhi be yot 
from oiflin.iiy p.iiuifas, b\ tlii‘ use ol ahohol, m a 
toini sinlable hn lixjHi^h'i nii« inieition 'Ihe jire- 
]>aMli')n h.is bf.'i n mimed " iiisiilm ” 1( h.is llu' 

|>iopeilies ol imicasiii” tiu' (oiisuinption of su^.ir 
}>>• till' tissues and imiiiectL (li.it ot f.it, which is 
ni< onipl(.'l(.*l\ biiriK'd iii the abseme of tli(‘ fixidalion 
ol sn”,ir 'Ihe < on< (‘iitiatioii td sim.ii in tin* bloful, 
t)olh of norimil ami (»l dtabidn aiiima Is. is thns ledm ed 
I hat It IS biniiid is vhown 1 )\ (tie use ol the ralio 
lietueen the (.iibon dioxide expiie«| ami the oxygen 
t.d'i'ii in, as aKo b\ diiei.t expei 1 ments on the excised 
hi .n 1 I he toxu elleits ot the pnulm Is of im fimiilele 
oxnlation of lat flisappe.ii \n impoibint new fact 
1'' lli.it (lie blood su”ai of noini.il animals can b(* 
icdnceil bi .1 low le\el, <iii<l win 11 (Ins is leached 
\aiiiius ;ibnoim.il s\niptoins apju'.ir, esjiecially in 
(lie iienoiiv s_\steni III (he oibbit, .iII.kKs of eoii- 
Milstons tinalK lead to de.dh All tliesi' resiiKs can 
b(' abolished imniedi.iteh- Ity ”i\in|’ glucose In¬ 
sulin IS also (‘Itei (i\e in diabetes in man, but repeated 
injections an* iiecc.ssan Miue ihe clfei 1 of one dose 
•Lists onl\ .ilnmt tw(d\c hoiiis, ami ea< li indnidual 
do-AC mint not be so Kiiye as to biiii” .diout the low 

ol bloo(l siiy.ir .diove niclUioiled 

X'i'-imiJiy .\s \ Sk.x oi iomixi, Kain --I'.xcep- 
tional \isihilil\ as .t si”;ii of (omiti” lam is tliscussed 
in the l/(a/ lor October from 

olisei \ .it ions made b\ .Mi \V II Lu k of the .M<*t(‘oro- 
lo.tiual Oltui*, .\ii Ministn. .it Cr.niwell, Lincoln. 
Obsci \.itioiis w(‘ie t.iKen on 51S (Ki\s from Ajuil i, 
ioc<t. to Aiif^iist .^1, loji \isibi!i(y is obseived 
houi U, ,iml (lie (lassilie.! 1 loll of .1 {lay w rth \ isihilitv 
of 21 miles or more n a tlav on wlmh sucJi \i?ibility 
was obseiced at one 01 nioie of the lumrs from <) h. 
•to 17 II , .iml slnnl.lli^' with a Msilulity of 1 j miles, 
the lattei being iiatuially inclmU'd in the \jsibihly 
of 21 miles or more I'he days with ram between 
tlie period of Msibilily ami 7 h oil the following 
morning are also tabuKited An examination of the 
data IS said to show that, so far as Cranwcll is^concerned. 
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thiiv Is iKi cMcluncf that a day of (.‘xceptioiial 
visiliilily IS ii'foiv liki.-Iy to be followed by ram than 
a day of low visdality; the author says, ratlier the 
reverse Only omMlmd of the days with visibility 
ji Hides or inoie were followed by ram, while with 
v)sil»]lity less than 13 nules one-liaif of the days were 
followetl bv ram ,'\ discussion on visibditv .it a 
nieelin^' of the Koyal MeteorologK'al Society last 
I >1.1 ember has liel])(‘d nni< h to an iiiideislandmy of 
Ifie subjeil Jixi.epljonal \isibihLy or “ nearmss ” 
is by no nuaifi .1 (omnum leatuie, and for a te^l a^ 
a sij^ii ()| «unun^ r.im, it sc('ins to leiiiiiK' dilleient 
haiidiui^' from that jti\eii !>> the atillim 

Wl.Miii'R IN Knio \ -'1 he annual lejxirls of the 
meb'oinlof^M al ohseiwatoiy of the (1<>\ciuoi-dener.d 
of t'hoseii for the \(ars 1018 and Tom Jia\'e leceiith 
be< n leieivi'd 'Mhw Jionrly inetcoroloj’ic.d 

obseiwalioiis .it liiiseu ((.'liimtilpo} moslly Irom 
Kuro|)ean .self-reioidin^ iii'^tniincnls, and also d.oly 
means and exlieines At lointetni bianch-slatioiis 
the si'Veral ineteoroloyoi al nii'aii'. .in* <i;i\en loi eat h 
I hout s for eacJi niont li and loi the \ ear l-'or sc\ eial 
auxihiuv stations the mean hii’hfsl, mean lowi-st, 
and mean teinfieiaUiri's .irt' j'uen, as wt'll as tlio 
.unoimt of juet ipilalioii and d.i\s with raiiifrdi, also 
lh(“ maximum jirecipitation in a d.iy at eatli station 
for each mouth, and the dates ot I'list and last frost 
and fhst and last snowfall 'ilieie is ^reat vaiiation 
of lem]>er.iture and i.imfall .it Ihc' ddlereut stations 
and at different seasons consotjiient on the v.irymjt 
heights of the stations and llie vastly tldleienl 
exposures, the country being gi-mnally veiy moun¬ 
tainous Tlic auxihare stations supiilvmg d.il.a foi 
the tlimatologual in\eslig.ilma ot the peninsula 
numbiTed 20^ at 'he end of ioi<) With tite ob|<.(:l 
of seeming data i'>- the invi ^ligation of thimdm-- 
storms lour lunK!u<l he.id m.isters of the ordin.irv 
Kore.in Hchools n'poi t all 1 li<' phenomena wJiuli 
acioiiipaiu the storms, ,iml tins will beeonliniied lor 
three ve.ii's liom 1018, confining the n'jioits to the 
warm st .ison liom \piil ti. September 'I ho < on- 
tmiiity ot these obs<Tv.itions. \e.Lr .iftiT year, adds 
grealiv to tlie general knowledge of tlie world’s 
nielcorolog)' M.igiielu' observations, whieli forme<l 
part of th<“ ordmaiy routine, Iiave ioi the time bism 
suspended owing to the desInutuuT of tlie quarters 
by a sevete* storm 111 September lol'j 

'I'liF Ro( KY .Moi'ni'mn ()iL-Ffi;r.T)—New mfotma- 
iioii (otKeinmg oil possilnhlies of tlu' gnsit Rocky 
.Mountain Field of Nortli Aiuciiea is .ilways of interest, 
and parlu ul.irlv so in (oniie\i<m with Moidan.i, wliieli, 
eompareil with the adyuent St.ite of Wyoming, has 
up to tlie pres(‘nl \'ie!de<l surju'isiiigly poor r< suits 
Slialigrapliu .dly and stnu tiiially there is iiimh 
territory m Montana wimh should pio\e favourabl<‘, 
though large aieas ate at ])n's('nt iinpiospec (eil for 
c)il and gas Mr W T I liom, Jr , m a lincf lepoit 
]ml)hshed receiitb', li.is llirowii iniuli light on at 
least one interesting di-tricl, that of th<‘ Crow Indian 
Reservation, m Ihg Horn and ^(■ilowstone eountu's. 
the soutlu'in pail ol lh«' Sl.ile Some 3000 sr]iuue 
miles of this Fesen alioii. King to liie north ,in<l e.ist 
of the Ihg llorii-l'i\'(»i .Mountain uplift (forming the 
dominant legioii.il si me tine), otter the i>rst ])rospct !'>, 
and wilhm this aica a local uplift known as llu' Soap 
Creek <.L>omi; is being developed, most ol llu' oil 
obtained has been won liom th(“ Anisden forin.i- 
libn, a shale-and-sand senes ot 1 Vnnsylvaman age 
The undeilymg Machsmi Limestone—,1 partuulailv 
pure limestone of Mississippianage and well developer 1 
in (.eiitral and sontliern Montana—has also yielded 
oil at Soap Creek Although no mention is made 
of the ijiiahty ol the oil obtained during develop- 
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inents, it may be stated that great variation m gravity 
IS the general characteristic of the petroleum obtained 
m soiithcrn Montana and northern Wyoming ; such 
variation is dependent largely on the different 
geological Jionzons from which the oil is drawn, and 
in inanv inst.irices, owing to tlie coiiqilexity of 
stiiiclnic .01(1 widespread f.iultmg, tiie nature of the 
oil eh.ingi's with almost surprising lapuiity from well 
to well The future of the whole Rocky Mountain 
Ideld as leg.irds oil ])rodni tion centres laigely in the 
Stales of \Vvomim.:. (oloi.ido, and Montan.'i, and 
.iltliongli up io the ineseiil Wyoming lias produced 
more th.in <10 pci cent ol tlie oil obtained, tlie 
piospects for ttie otlier two States aie by no means 
discouraging, as the jivesent Ciow Reserv.ilion bulletin 
reveals 

('•loviN Sizh IN Jhioroi'.RAiMfic Rmulsions —The 
nature of the developable image, the cause of sensitive¬ 
ness, the relation between the si/e of the particles 
m a jihotogr.iphic emulsion and its .si'iisiiivimess, 
and oilier .illu'd prohJems, have leceived a gnsit 
dCid ot attention .it the hands of scvanal mvestigatois 
during the last few yi'ars This work has led to 
v.inons liyiiotho'^es, which have Ikmui noted fiom tunc 
to tiiiK' ill our columns, all ot winch have nut been 
generally accepted Messrs K. Wightinan.A P. H. 
'1 nvelli, and S 1 C Sheppard, of the Kesearch Fabora- 
torv of the ICaslinan Kodak ('oinp.iny, piililish the 
tirst of a scijos ol papers (“iititled ” Studies m Photo- 
gra])liic Sonsitivilv ” in tin* October nnnibcr of the 
lomnal of the JTankhn Institute, in which they 
jirupose to examine tliesc; hvpolheses, to note wherein 
tlu'y lead to similar com lusions, and so far as possible 
to test expciinientally between them I he ])rescnt 
]><i])er is cm the distiibiilioii ol seiisilivitv .iiid si/(“ 
of grain in photographic emulsions 'ilie authors 
discuss the existeme and natuie of statistical vaiiation 
of sensitivity .imorig sdvxT halide grams, and the 
relation of this van.itton to tlu* deiisitv-cxposiiie 
function 11 ii com hide(l that uiuhu’ ceitam condi¬ 
tions the liist deiiv.itive of tli(“ dciisity-i'X'posiire 
fnm tion will coiiespond witli tin* mteii.sity-vanation 
film tion 01 cuivc 1 he results ot exjx'nniental 
determinations of giain-size-fieqmmcy curves ^nre 
noted, and correlated with scnsitomeliic data. The 
decisive iiilhieiice of the giain-s) 7 e distiibulion and 
limits on (he “ sjxH'd " <ind othei scnsitometnc 
vaiiablcs is discussed in ri'latioii to the " (piantum 
and tlic “ photocatalytic " lluMines of gram sensitive¬ 
ness 

“ Fij-crRi' is,” Tin-: Analogt] s of Mac.nfts-- 
I'or the last tiiiee ye.ais Piof liund.L and Ins piipiK 
at the Pnivcisity of Sendai havc^ been mvestig.iting 
the conditions under which rods of solid dielectiics 
permanentlv changed with positive electiicity at oni; 
end and with negative at the other could he produccl 
Tn the most recent work of Mr M Sato, described 
111 tlie June issue of tlie Science Kcqiorts of the Ihn- 
vcTsity, a tube containing ,1 inoltcm clielectru has 
electicxles at its ends coinu'cted respectivelv to the 
jiositive and nc'gative teimmals of an electiic.il 
111.ulime 'I he dudc'cliic IS allowed to soiidif} slowly 
Iroin e.icii end, the middle portion remaining IkiukI 
longest, .Tiid when the rod of solid clielcctnc is 
extracted fiom Ihcj tube, it is found to be charged 
jiositivelv at one end and negatively at the other, 
and the ch.uges wall continue aiqnirently for years 
It the rod is cut into short Icmgths eacli length is 
pcainaneiitly charged, tlie amount of the ch.aigc 
Ix'ing pioportioiial to the distance of the length 
from the middle of tlie rod. According to Mr. Said, 
these "electrcts” are due to the ions helcl in fixed 
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"HE publication of the complete " T.ivrel (nmie 
(les Excursions en Helgupie” and ' JveMiines 
clcs Communications Annonc^es allonis iis an op 
jiojtunity of rcMcwing the work of the first Inii'i- 
natioiici! (h!ol()gi( .il Congress whj«li has met siiut' 
th<‘ W ill. 

'I'herc are few conntru's tliat aie so eiimienth' 
ailapled tor ji geological gathering as ileli.-iiiin \\ ith 
the I'xccption of sfiata of pic-Canilniaii age, .ill the 
formations are adetinalcly repiosenfi'd within an 
easy railw.iy joniney fioin the lapil.ii I he imks 
are well exposed on the sides ol tin' deepl\-(iil 
valleys and in the niinurons ([uairi<s (oi Imu'^liiiw 
and sandstone, w'hich aie being iutneiv woiked t<»r 
building material and loail metal, .iiid Vcdual>le 
mfoimation has been atloidod bv tlic eoal mines and 
borings lor cOiil 'I hen* has acconlmg]\ heeii e\eiv 
facility for the mvestig.it ion of the geologii a I sinu tnie, 
vvhieh is of the gieatest intm-esl Jhe ;itea w.is 
subjected to gnat movements fioni tin- .south 
m conncMon w-itli both the “ C.iledoni.in ” .uni 
“Heriyman” epoclis of distmbame in tln' e.uth's 
crust The latlei, wJiuh tonic [dare at the < lose i.>l 
the Caihonifeioiis I’oiiod, resulted not only m miniei- 
ous well-marked folds but in oxleiisne Ihinsts 
{(harHcif'es) from the south which Inonglit oldci 
Mrala ovei those oi yoinigiM- age, m tiie s.mie manner 
as ancient crystalline loi ks were forced <)\ er C.imbii.ui 
slrala in the north-west highlands ol Si oll.iiid duniig 
the Caleilonian movements 

The very full and deal (IccelopnieiiL ol iJevoiiiau 
and Carbomferons strata .ind tin* (.arefiil work of the 
Eelgiaii g(“ologists npdn them reiidi'r a visit to I VIgmm 
peiuliarly instinctive to slmienls of iliose formations 
in this coiiiiliy and throughout the world Tlie 
succession, too, of lilt' 'I'ertiavv locks ol llelgmni js 
also remark.ibly eomplele, .ind many ol onr liritnh 
geologists wehfimed llie opjiortmuty of fnmjli.insiiig 
tiieniselv(*s with them 

JSothing could ewred the dhcuMU y with winch the 
congicsswas oig.inised. and tins lelleds tin' gucalest 
iredit on M Aimand Remer, the (iciiei al Sis rel.ii v, 
ainl Ins (o-woiKeis 

III om* n'sfiec 1 tlic congress presented a lein.likable 
contiast to siumiIiIic gatJienngs m this coiinli\ 
i'veiy membei w.is [leimitleil m all In'. iailwa\ 
j. •limeys in connexion with the congnss to travi 1 at 
half the usual lates, W'lieieas the meinbeis oi the 
Jhtlisii Assoi.iatiun know to their (ost tliat smre the 
war the railway lonipaniis liave refused to abate a 
penny of tlieir hires to those who l.ike j>,irt in the 
aimiKd meetings * 

JcMiirsions weie carried out hefoje, (hiniig, .ind 


after the meeting al Brussels Those before the 
congress liisted irom six to tune (la\s, .md (ompiised 
liaverses from sout h to iioi ih in tlu'cast ol Belgium 
(M Eonriiianei) and in the (cnlie (.M\l Kaisin, 
Maiilenx, .ind Asseibetgh', and .1 sjks ud slndv ol the 
nietanioi plin. legions o( \<ilsalin .ind ll.istogne (M. 
l.oliesl) .ind also ol the ImIi.iiv loiks (M l.erirlu‘ 1 . 
1 he e\i iirsions ,i(let the i ongn ss nn hided studies ol 
the t let.K eons .111(1 'leih.m rm k-. ol (he neiglilunii- 
hood of Moils (\1 (oniet) .nid ol the ('ai boiuleK'iis 
! sfiat.l (MM I.oIm's^ K.ilslll, and Iveniei), while M 
hoinin.niei devoted .1 hnlnighl to .1 detailed survey 
ol the rein.Ilk.d»|e (oi loiin s ul the I’.d.e»)/()K roi ks 
1 he “ lav ret-(>ni<le " to these exiiiisioii', leinanis .is 
an inv .ilu.dile wui k of rehieiiceon thegeologvol tin' 
i onnt I V 

The loiina! opening ol the (Inigos'-, pjnk [iLicc' on 
August 10 in tlie jm s( n< <■ ol I lis M.i [esi \ I h«' Kingol lh(.‘ 
Ik Igialis, .Old M Je.in I.eb.na]/ w.is i le( (ed piesident 
iwooi' thiee sessions were held .sinuiItaiK'onsly and 
nniiu'ioiis III ijioi l.uit |i.i|lei s wele o .id A l.ii ge number 
ol these de.dl with the ch.ii.ulei of the lleKvni.an 
disturbances m diUeieiU .iie.is, .md they constitute 
important contnbiitiinis to the IdiT.itno' of the 
siil)|e(t, but nuu h still lein.iins to be done in coire- 
l.ilmg these inovenunls .and delei mining how far 
lliev were coiileinporaiieons 01 sm ('essive m iidjoining 
u-gions 

A iiolewoj (]i\ fe.it lire ot (he loiigiess was tlie 
pieseme foi the lirst tune of o po-sent.dives from 
i’oland, ('/('< lioslov .ikia, .ind ^ iigosl.iv la No invit.i- 
tion was extended t(» the t eiitr.d jioweis, which weie 
on tills oec.ision nno pirsi nted A jnoposid, wlmh 
ongmated wiLli MM k>e#M<ugcTie .uid l,.icroix, to 
[uep.ire .in inleination.il gi-ologi. ,d map ol Atiu.i, w.is 
welcomed l)v tile tepieseiil.dives of the olliei jioweis 
having mteresis m thiiL conlimnl, iind they agieed 
to ro-o{)er.de in the nndeit.ikiiig 

It was ]-)ro[)ose(| by ^:^‘noi J\lli)lo-\•-^^nno/, llie 
pniKip.d lepiesL-nt.dive of S]*.un, lii.d tlie next 
congress should t.i i<e jihice in M.nli id, and .in at liiu.tivc 
[nogoinniH' of exclusions w.is promised 'Hus was 
imnmimnislv .ui-pted 'Ihe ([uesfion was raised as 
towhethei tlie (oiigress should continue on the lines 
wlmh h.ul hilhcito liven lollowid (U should be tian.s- 
jorine<| into an Inleiii.dion.il 1 moil of Cieology 
.dlilialed to tlu' Intel 11.ilioiial Rese.in h Couueil. 
'llicio W.IS .1 stiong fet'liiig^ m l.ivonr of tlu* former 
(onis{\ and a constitution was adoiitcil which wnll, it 
IS believt'd, ensiiie the [iieseiv.dion ot the past tiaelj- 
lioiis of tin congK.’Ss as ;i gie.d K'ltnioii ot fellow- 
woikeis in geology in vvhicli .ill n.dioiis are repi(‘- 
sented I \V Iv 


Education, Research, and Invention. 


|T IS n.diii.il to Inid that a laigo poition of tlu' 
[n'csidenli.ii .uldress deliveied lieloie the Iii- 
stitnlion oi Me(h.ini(,d ICnginT'eis b\ I’lol II S 
Ilele-Shaw on Ortoliei 20 should dial with edtui :dion, 
leseaitli, anel seieiilil'K' Iviiowk-dge .md invimlion, in 
ail of vvlniii the [iresidenl hiniseli has pl,i\ed ,m 
im[K)itant [i.irt 'I ho Institiitnm li.is now l>eiou‘ it 
the results of tlie iirsl > e.ii’s woi k in llu' ('xaimtiiiUoiis 
for national i ertitic.ites and diplom.is '1 hese e\- 
amiiuilions aie I'ondiuUxI I»y the tei 1ime:il si hools, 
together vvilli assessois a[jpumle(l bv the Insiit ntioii, 
who are responsible lor consideiiug all p.ipeis ami 
lor reviewing and supervising all results All the 
lesults arc siibmitteel to a joint committee ol tlie 
council of the Institution and the Board ol Educa- 
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tioii. and .dl border-line c.isi's aic spts i.div' considered. 
U Is of mteiest to note that m nioie than (.me <*isc 
the Institution h.is had to iiiodilv the seventy of 
tlie s( hool, whuh is f.ir nioic salisl.uloiv than if 
tc( hull al s( linols desiied to [i.iss tin iv < .ind'dales too 
e.i'-iK 01 Die 1250 c.uiilul.itcs di.iwn from fortv- 
(MglU teclmu.il s( luiols, hiiv one ]ht (dit h;i\e been 
.iwanh^l viinons grades ol nation.d cei tilu .ite** and 
diplomas 'Flu' Institution docs not ajvpe.ii as yet 
yi b(' icadv to give .1 dixision as to wladlier these 
e.xainm.itions will be .u cepled m lien of tiie Institu- 
tum's own (‘xaniinations [01 .issoii.ite ii’embership. 
although t he maltin' appears to be under (‘oiisideiation 
It is now m'.'iilv httv vcais since the Institution 
.ippomted its iirst rese.irch lommittce, since then 



7i6 


NATURE 


[November 25, 1922 


the sum of^between 13,000/. and 14.000/ has been 
expc'iided in research There is no doubt tliat this 
politv has ‘'ically enhanced the reputation of the 
Institution and has been of the utmost \alue to the 
eiii'ineering world 'I he time has arrived whim th(‘ 
relation of tlie Institution to the Kational IMiysical 
l-.iboiatory and the (io\ernment Dep.irlment of 
Suentitic and In<lustn-d Ib'search must bo caiofiillv 
considered In view of pres(“nt-dav demands on rh<“ 
Institution and its members m .dl p.u ts of the worM, 
the couiHil fniist consider to wh.it extmit, il aiu. it 
will'ljc able to (ontiibutc in future to rescan'lies 
whiih may well be left in the hands ol the abo\e- 
menlioned bodies The Inslltutioii is < losely 
associateil with both bodu's thiou}j;h se\eral nunnliers 
of coum 1I, <uid these will continiH', as in tin* past, 
to Kive freely then ser\i((‘s and experience 'llieie 
IS also a h'eiine Hiat thi“ I list it iilion sliuuld not 
encioaeh ujion the f’lound which newci ami special 
Institutions are better qualified to uudeit.d<e 

Prof llele-Shaw has lon;^ been known for his 
interest m iiueiitions, ami his ri marks on iim ntions 
and iiu'cntois are of \ahie All proftiess, at any 
late m ni(‘ehanical scieiue, must be in the natuie 
of invention T'acic sp p taken in wlm h new ['round 
is trodden, e\ery in-w dexice or new nus hainsm. 
or new ni.u'Inin- of ihaiyyed form, in wlmh th<' 
movements of jiarts dilter, or e\ (n if the objei t 
att.iimsl isdilleient, lan result onlv fioin the exercise 
of the iiuentive Imnltv If .v ni.m (..mnot do more 
than a)t(“r the dimensions dl the machmeu’ which 
he IS (onstniclnif'. lie cannot be called an en^tineer 
at all Ic\en wlieie it is neci-ssaiy to diipluate 
indefinitely any existing machine oi niai him' pait, 


invention is rc^quired, and has in recent years been 
exercised in a wonderful way for production purposes. 

'riie present stress of competition necessitates the 
more intense application of the inventive facnlly, 
and an aveiage of 30,000 patents is taken out each 
year by inventors searching for newv decices and new 
results It IS easy to see wliat a hopedess task is 
being al templed by the ignorant and unerliicated 
iiuentoi In one case he is jirobablv attempting 
to discoc’er something well known, in the other 
he lacks tlu' education whicli would prc\eiit him 
from attempting llic hopeless task of trying to 
produce the imposMblo An>' one who studies the 
rahnl }(‘iirn(tl week by week must see lliat even 
to-clay the attc'inpts of .l l.irge numbc'r of inventors 
Would be Imlic rolls if they woie not m most c ases 
pathetic Tiic' truth, liowcvci, must be told— 
('iiginc'C'rs m juactice in the course of Iheir work 
coiislaiiUy spend largo sums of monev on inventions 
which, if they are more plausible, are not less im- 
possihlc than those abo\e nic'iilionc'd 

Ihol Hele-Shaw has long thought that, Ix'yond 
general engineering training, the time has come for 
an .ictiial cliair ol invention He liopes to see siu'h 
a chair ioiinded scjnu'where, and that a jirofc'ssor of 
iiucmtion may gi\<' lectures (one or more' a vc'ar) to 
enginecTing students of dillerent Schools througliout 
the' ccniiUiv Tills would enable file piincqiles on 
w liicli succc'ss dc'pc'iids to be placecl hefoie rising 
engnu'ers, .is well as the methods of obtaining 
information on wlinl had been already achieved in 
any subjc-c t, the c<uise of failure m jirc vions attempts, 
.111(1 how to appioach new’ problems so as to avoid 
f.illiiig into endless repetitions of previous woikeis 


The Life History of the Eel. 


''PHK coniplc'lc' story of the l‘>teeding of llie 
^ lvuro])e.ui cel has now been told liv Ih 
Jobs Scimiidt in a memoir published bv tlie Koval 
Societv (Phil 'I'rans K, vdl .111, [ip lyo-iO'S, plates 
17, icS, \|)nl j, The ])ul)iic.alion will Ih'c onu' 

.1 ('lassie of science, not onl\' lieeausi' cef its litc'r.iry 
charm .md tlic' results that it sets forth, but <is .1 
record of the resolution of a nuiii of sc ic'iic c' detc'nninc'd 
to caiTv his m\ estigatiou to .i s.itisf.u torv < om hision 
In .Max lt>o[ hr Schimdt. while woiknig 011 lisherv 
resc-arc'h on bo.irc! the Iianisli h'lsherv vc'ssel 7 /;<'a 
west of the haioes, loimd a Lc-ptocepliahis laiva 
of 7] cm m length “ With little idea, al that tune, 
of the cxtraordmaiv dillic iiltics ” ot the investigaluui, 
lie began his loearcli h'loin then till ic)io lie made 
what use he could of tlu' but the vc'ssel was 

too small He obtained collections made by tlie 
Michael Sars am! otheis stoied 111 J)ani-'h museums, 
but the material was veiy inadc'quate Tlieii he 
pc'rsiiadcd various Danisii shipping compamrs to 
help, and the sk’pjic'rs were suj>j>lied with nets and 
instrmtuuis Om; shiji-of-war also .issisfisl In mij 
a Ccapenhagen coinjiaiiv .illowc'd Inm the' nsc' of the 
Mcy^rclhc, and for live months all went well I'licn 
the May^ytthc was wrc'ckc'd on a W'c'sl Inch.in island, 
“ l)iit the (ollc'ctions forlutialc-lv were s.ued”' In 
1014 and I<;15 tlie (riitc'd Sl.itc"' hislieiv vessel I'm hr 
ami two Danish tr.iders obl.imed ])laiiklon s.uiq>les, 
and then/he war stojiiied all fnilher collect^ing till 
1020“ h'lnally, a Cofx-nhagen company gave Dr 
Schmidt the itsc' of the Puna, <ind with tlie experience 
g.nined, abiimhuit collections were made in X020 and 
H)Zi It was then, "with mitigled feelings,” tlial 
he found that tlie rich material included two species 
of eels, the American and European 'I hese could 
only be separated by laborious countings of tlie 
myotomes and pigment spots, and all this had to 
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be (lone aboatd slop ininiedi.ilely .ifter tlic' fishing 
Opel .Uion 

’1 he outcome' of all these dilliciillies is llu' .ihnosl 
Complete stor\' of tlu' h'liropean eel hor .1 [lenod 
ot live to twenty years, .ucoidiiig (o sex, climate', 
and (pMiUitv of food, the c'el lemains in frc'sli watc'r 
il is yellow-grc'c'ii in coloiii ami willioiit niel.illn 
lustre 1 hell the desire (01 lood iaiK , the migratory 
instim t aw.dvi'iis, the silveiy "luidal chess" is 
as^umed, and tiu' eels deseeml to tiu' sea 'I his is 
tlie last th.it IS seen of them, ami the' jienod ol iheii 
migration is unknown Sometime during the spiing 
01 suniinet, however, lh('\' s])awn. ni deep water, in 
the West All.intic betwc'cii .ibout 21 .iml 30' \ l.il 
ami and <>5’ W’ long (roiiglilv in the middle 
of the Saig.'issu S('a) ’I lie sniiallest l.nv.e caiiglit 
aic about 7 to 1min in lenglli, am! tlicy aie 
found <il about joo to 300 metii's Iioin the suitaee 
hiom then onwprds thc'ir .irea ol distiibiition widens 
'1 hey use to nc'ai the siirt.ice of Die se.i and begin to 
nngr.ite to the norfh-e.ist In tlie first summer thc'y 
.ire about i'^ mm long, and aio found west of ^o' W'. 
long In thc' sc'coml summer thex’ are so to S 5 n'm 
long, and thc'y tlu'ii, inhabit thc cential Atlantic 
In the’ third suinmer they aie about 75 mm long, 
and cab now be found on the Ivuropc'.in coasl.il 
lianks riiey are still le.if-shajK'd, tr.iiisp.irenl 
I.eptoc e])!ia!i, but in the .uitumn they iimlcigo 
niel.imorpliosis and entei the rivers .is the c,ylmdrical, 
smoky-brown elxc'is, about three 'Hie 

further history is well known tlu'y may ascend 
rixc'rs to a height of 30VK) fec't above sea-level (in 
Suit/c'rland) (irovvlh proceeds, and some live to 
twcMity yc'.iis later the seaward migration occurs 
The story is unicpie in n.alural history, not only for 
its own interest, but also because of the patience and 
resolution with which it has been elucidated. J. J. 
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The Harrison Memorial. 

rNVIILIN(. Al nil ClIJ MK'AI. SoiIKlV 


YY^-IKN, casting asi<lc t*io shu-ds of national 

" honour, the (Imnans imtialod the use ot 
clieniical [loisons on Apnl >>, tliev .idded \.t 

another phase to the iiwisdile slniggle whnii ac¬ 
companies every modern wat In tins pliase ol the 
late war, mvoKing the cheniual lahoiatoiies and 
industries of the com¬ 
batant nations, the late 
Lieut.-Col K V 
Ilanison was destined 
to play a notable part 
Leaving a busy chem¬ 
ical tonsidtmg an<I 
analytical ])raclR<‘, lie 
suiieedcd, in May 1015, 
despite his ago, in en¬ 
listing in an infantry 
battalion On account 
of Ins chcmu'.d know¬ 
ledge, he was soon 
(ransferr(“<l to the Roy.il 
h'ngineers, and took 
ji.art 111 tile early woik 
ot the Anti-(ias i>epait- 
menl, created to provide 
(roo]>s III the lieid with 
protection against the 
new clu'mual we.ipoii 
He cpiickly reieived a 
hen tenant’s commission 
and thereafter rose' m 
lank as his duties in- 
cieascd in inipoilaiue 
.uid icsponsduhly . by 
the end of i<)i7 he was 
hea<l of the Anti-Cas 
Department and in 
charge not only of the 
nianulac tiire of respira¬ 
tors, hut also of the 
iruessaiiL n'seaich iK'ces- 
sriry to jierfect the re¬ 
spirator and render it 
I. iiervicnis to anv mwv 
cjninual sutistame tlie 
•“iietny miglit be o.\- 
pe<ted to use At this 
time the AiUi-Cas De¬ 
partment was muted 
wnh the ('heniical \var- 
faie Departineni, under 
the Ministry of Muni¬ 
tions, and llairison was 
ajipointecl D(‘|nity Con- 
Irollei of the (ombiiu'd 
oiganis.dion Shoiliy 
bi-lore lus death on 
November 4, i«)i8. lu' 

became Controller of 
the Depaitment 

It has been said that Ilaiiison was oin* ol the 
ihscoveiies ol the* wai . the discovtTV was a I'lo 
Mdential one tor this and oilier (ounlrus 1 ( 
i(“\e<iled a man of mleiise, incessant I'licrgv ami 
<letenmn,ition, of o'cceptionfil oiganismg powci , it 
brought forwaid <i c liemist of foicsight ptepareil to 
hue the gravest rispoiisiluhties 'J'o this 111.in vv.is 
largely due the l.u't that our tioops. oiue tlu' imlial 
snrpiisc was past, were furnished with .ideijuate 
and timely supplies yf the most etlicienl respiialor 
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emploved liy anv nation dmmg the (freat War 
No moie httmg veili.d tnhiile umid 1 m‘ p,ud tiuui 
Ciat of !• II (ail III Ills Ilanison Menional 
LecUtie {I'lmiuKUiUtiml /e/rn/.i/, ioi<). p <h). to 
will, h the leader is lel.aied lor a detailed au'emmt 
of Hanison’s hie and woik ^ 

^'nelgv <ind dev.nion 
wei<“ the cause ol his 
d( alli Al (a. ked b\ 111- 
llii. ii/.i and weakened by 

Ills (‘\ci t ions, he ii'fiis(‘d 
to liMv e Ills woi k '1 Iioso 
who .ilt.mipt.'d to dis- 
su.i.l.' him the piesenl 
w liter w,is one-- were 
told that Ih“ w,is going 
to see his job through , 
by .1 week he failed to 
<lo so Ihii his fh'ath did 
nol (H.iii until tho 
coiintiv was assuie.l of 
vu l.ii v ,nid lie hmis.'lf 
h.id le.ilised the lin.d 
sin (ess ol Ins labouis 
He g.ive his hie to his 
coimirv as indy as did 
those who died on llu' 
(leld ot h.itlle 

I o Han ison and other 
fellows of tin* Cliemual 
So< ie(\ who g<ive their 

• lives dmmg the war, a 
niemoiial in tin* rooms 
ol the souetv was iin- 
vyiled 1 )\ Hie Kail of 
( law fold and Bait arres 

• on I iiuis.lav, XovemlH*!- 
i<> \s(liairman of tlie 
I bin isoii Memori.il J-und, 
Sii (i.'otge Heilliv state.l 
thill .1 sum amounting, 
with a., nied inteu‘st, to 
some i(.|o/ had been 
(olle.ted irom Col 
I Ian isoti’s c.iMeagiics and 
fneiids A ])(H lion ol tins 
Slim hiid been utilised in 
ere.tnig the upper jiart 
of the memorial , tho 
(hemi.al Society co¬ 
operated m adding the 
lower ])nrlion, on whicdi 
aic* 111*-, nbeil tho n.uncs 
of those I'ellovvs wlio 
g.iv. their lives during 
tin* Will rin* lemamder 
of 111.' fund had bec'nc^n- 
vi'v.-d 111 trust to the 
Cliemnal So. iel\ , the 
inleiesi niion the fund 

will be used m provnlmg, ev. rv tliiee \.*ais, .1 pn/.* of 

ajjpioMmatc Iv 1,50/ to tin. . In mist imin oi^woman_ 

not moft* than tlnity ve.iis .it age. who, during# tlic 

pievioiisfiveyeais.sliall have..in led out the most men- 

t^iii.ms ongmal iiuestig.itioiis m .hemisiry I'he pri/c 
will beaw.ude.l iijnni the re. omm.’ndalion of .i com- 
niillee c()m)K>sed ol tin* picsidents, foi the tim.* being, 
of the Chemical So. lel v. I list itutc of Cliemistiy, Soc lety 
of Chenm.il Industry, .ind the I’harm.u'cutical 
Society , iL will he given, provided tliat a sulhcieutly 
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<listinfiuishl(l caiididate is available, for research in 
any iiiaiRli of chemi*»lry, pure or ap])liu(l, and no 
jcitru-tions will bo ])laced upon the manner in which 
the pri/e utilised by the recipient. 'I lie donors of 
tlie fund, explained Sir Gcorffe Jteilby, hojie that the 
pn/e will do something to stmnil.ib' young research 
chemists to greater eliorl, loiin a not unworthy 
Inlmte to th(‘ UH’inory of Col Harrison, and ''crve to 
remind llie ( henusls of tlie future liow their scieme 
was emplojij^'d in tlie cause of light •uid liumanity. 

i'.ir Janu's Walker, jnesidenl <jl the ( heniical 
Soiieiy, ill ,i biief speecli a( eepted the iuiul and 
trust (Iteils, and the <-|isto<l\* <>1 tiie permanent 
tnemori.d Defoic inueihng the latter, l-'.irl t raulord 
reteiretl witli '>\ mp.ithetu. insight to the woik of 
Col fLirnson duinig the \\<ir, and to the loss 
.sullcred by the tountrv m the dealli of IJarnson 
and the lemaining I'ellous (.if the Society \\hos(; 


names are inscribed upon the memorial. He ex¬ 
pressed the hope and belief that the prize fund would 
fuHil the desire of the donors to encourage the younger 
chemists in research, a purpose which Harrison had 
ever in his thoughts. .The unveiling of the memorial 
was markeil by the sounding of the “ Last Post ” , 
after a minute’s silence the “ Reveille'' (oncludod 
a simple and dignified ceremony. 

llie permaiii-nt rnenioiial {big 1) is the work of 
Mr Jumest Cillick , it is of singular beauty, I he 
bion/e mod.ilium beats an appropn.ile repiesentation 
of a trench s( ene at the moment of a gas alarm It is 
set upon marble, llie natural colour of whicli harmonises 
with the bion/c In the rooms of the Chemical 
Souely the memorial finds a most fitting lionic, and 
it is satisl.ictoiy to know th.it, should the Society 
cli.inge its (iLiartcrs, it will be po.ssihlc to transfer 
the memorial to the new rooms t'. R Y. 


Long Distance Telephony. 


ATR. IC GlLb. the ‘'Riiiopean Kngineer*m-Chief” 
of the WVsfein I'ledru Co . chose tin- subject 
of telephony ov ei long dista lu es, w if li spec 1,111 eleieiicc 
to the inleriialional jnoblcms of <omimmic.ition 
between the \arioiis uuintiics of h.iirojie, m his 
prcsidenlial address to the Institution ol Ivlediua! 
Jingmct'is delivered on iS’ovembci 1 Incidental))' 
he iiomted out that tlie passive attilude of a G<nern- 
meiit, content to s.ttislv tlu* public demand only, 
vvould ne\ cr Ic.id to an ellu lent servu e 'I he sulccss 
ol the '‘Bell-owned" lompanies in tlie I'nitcd 
States IS due to an miimsue edmation.il campaign 
coupkd with (oTistnu lion well 111 .idvaiKe ot the 
(lein.iiid III the Cnilcd States tlie niiinlun' ol 
li'lephoiie station- has been im leased iiiiiefoM <luimg 
tlie Inst twt-nt) years, ,tnd there is now i>iie 
lcle[)hoii(' station t*» e\etv 77 ju-i'-ons In Mr 
Gill’s Opinion a Guveinmeiit HepaitmeiU sltould 
earn something more Liian meielv siiiticiont to ])a\' 
its wa_\ I f this w eie d<jn'^ tlu'ie ucmJd be no dilliciiHy 
in getiing the i apital nc( ess.irv to extend tlie business 
With a large stall it is <lis.isirous tiuit the ule.r should 
prevail that piolit-caniing is of no a((ounl 

Mr Gill stated that the ''(ariier" system has 
grcatlv meteasi'd the maxiimiin load [uissible on 
giveii’lmcs 111 this system' caincr vv.nes ol Ire- 
(jiiencv lietween jooo and 27,4)00 jx-r second aie 
used, ami by means oi " \\av<‘ filters'’ thev can be 
sepaiated into tlifterenl circuits without dillu iilly 


On the New' York-Sau hrancisco line there are foul 
conductors whuli h/rin sinuiltaneoiisly two phvsu al, 
out' ph.niloin, and lour cMrthc'd telephone (ircuits 
Tliey <ilso lorm pait of a v.irymg number of telc'grapli 
circuits langmg troni six to twenty Tlie introduction 
ol the thermiomc rcpealcT m 1014 gave a gieii; 
impetus to tclepiuuiK development As many U' 
2^ of these repeateis have been iiscxl in tanden 
without seriously distorting s[)ec( h Mr Gill gave 
data to prove that the telephone system of the 
I'lilted States is in advance of Ruiopean sysfcmis 
In com hisioii Mr Gill discussed tlie problem ol 
impioMiig the through telephonie systcmi of Jiuroju 
In l'.ur«)p(' tlune is no oiganisation to co-ordinate 
tlie forty local systems It a ime weio constructed 
between J.oiidon and ( linstiania it would probabl) 
traverse six intennediatc* countries The diM\l 
distance bctw'ceii l.oiidon and Ikigd.ul is about tin 
same as that betw(‘cii New 'i ork and San hrancLsio 
between which daily coiiveisations lake jilaee 
Undi'i jm-sent conditions through telcfihoiiy 11 
lviiro|)c c.in l)e ot little value Mr Gill then sug 
gested alleinalivc' sclu-ines for mlenuitional contro 
and iiiged tliat every c'mieavuur slionid be made 
to sccuie it Th(“ telephone authorities oi ]',uro]H 
should hold a conleience to try to find a solution 
for to he iiUeu^siod jointly in a llouiishmg tele 
])hone undertaking would mcieasc goodwill amonj 
nations 


Low Temperature Carbonisation.* 

By Prof. Toiin W Goub 


'riJK lejHut of the hucl Keseareh Boaid for But 
* veais i()2o-2i on ‘‘Low '1 eniperature ('arbonis- 
?dion ’’ has been awaited with interest m many 
cpiarleis because the subject has lu-c-u much clebatc'd, 
and It was known that expennuTits were being 
Cc'irned out bv' Sir (icotge Jknlby and his slalf at the* 
Grc*enwich expeiiinental station (hi one hand, the; 
process has been spoken of m terms of unn'stru tc*d 
enthusiasm .iml oplinusm as piovidmg a simple 
and gc'iieial solution of tlie smoke jn'oblem tluough the 
smokedess solid lucl which was to be j>roducecl. and as 
yici'clmg large supplies of li<piid fmd for naval and 
otlu'i purposes through its promiscul iiigh \iclds of 
tar On the othey luuul, critics of the piocess li.ivc! 
indicated some shortcomings. 'Hie gas yield is sniall, 
and the process of caibomsation as earned on at 
luglier tcmiperatiires m the gasworks is p.iid ioi 
‘ I).'p,irltno)t of Sric-ntilic .mU liidusln.il IC<i<.ir..li Kijnll nl_ ilic 1 ucl 
ICi M.crcli iJ'i ird for tb** Yo.irs igjn, 19it Second Set.lion I ow '!< inp'*rj- 
tiire Ccrhouiaation. Pp iv-l- 73 f -3 P‘-‘f'-5 (Loudon. HM Stationery 
OfTicc, icjJj ) M. Mt. 
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mainly bv the large volmiuvif gas whicii can carry i 
much higher‘price jier Iheimal unit tlian a solid fuc 
because* (‘ach theimai unit is worth so much moic 11 
use Ag.iin. one of the jmiicijial by-products o 
carbonisation—ammonia—can be obtained only ii 
coinpaiatively small ciuanlily l)y low temperature 
carbonisation, and'the* tars are much less valuable 
bv cunent standards than lliose pioduced at highe 
temperatures because they lack aromatic constituent; 
and arc dc'lnient m some othcT rc'spcrts 

Sir George Jieilbv, who signs this report, lia 
appioacdiei) the investigation in an entirely sym 
pathetic spirit. As a matfc'r ot f.iet, he was busy vvitl 
the subject befoic it axcitc'd the amount of mteres 
winch is nc7w bcstowc'd upon it, and in this report h* 
has detailed ncdt only tlic results of expeninent 
( arnecl out by the I'uel Research Board, but review «•> 
tlie work of other investigators 

In a preliminary review of Hu? situation. Sir Georg* 
Bcilby points out that broadly speaking this countr; 
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has to depend on overseas sources for its supply of fuel 
oil of all kinds, but that the market for fuel oils is not 
trustsvort hy commercially, the price having fallen from 
more than 15/. per ton to from 3/.-4/. during the past 
eighteen months. “ Ihe bearing of this fall m jirice 
upon schemes for the low temperature carbonisation 
of coal will be at once appreciated when it is statisl 
that it represented a drop of at least lo.s. on the valm' 
of the fuel oil obtainable by carbonisation from r ton 
of coal ” At the same time, it mii.st ho rouienibeied 
that in low temperature carlKniisatioii, fuel oils and 
gas only amount to about 6 to g piT cent respectively 
of tlic products, 70 per cent, being coke, and the 
opinion IS expressed that the profitable woiknig 
of the low toni])eralurc process must depend laig'dv 
upon .1 r<‘(.ogiulion ol the snpeiioiily of low leinper.c- 
ture coke to raw coal as a iiiol, v\lucli lakes the 
practical form ot willingness to pay a Ingher price for 
it. If that were secured so tliat tlie piocess unikl be 
adopted by g.iswoiks, it is suggested that tiie rich g.is 
produced in the piocess could lie brought into use as 
an eiindiing agent for the raising of low giadc gas 
made in other ways to a higher standanl of c.ilorilic 
\'alue Plainly, however, any wuh* adoption of tlie 
proe<“ss would depend upon the difference in pi ice 
lietween tlie solid smokeless fuel and raw coal being 
small, and tlie position is summarised thus "Tins 
process as an mdustn.d operation will stand or 
fall on a perfectly tlefimte issue winch is wlietlicr or 
not It IS possible to evolve an apjiaratus on sound 
engineering lines in which the capital and working 
costs would fall within the modest margin of working 
profit on winch tin' indnstiy must be founded ” 

The w 01 long out ol .my such process 111 its best 
form depends upon a thomngh knowlcslgc of the 
changes which coal, or rath«‘r co.ds, of dilierent kinds 
UTuleigo in the piuccss of caibonisatioii, -nid the 
report deals with wotk on tins subject U includes 
interesting results wdncli have been obtained in a 
sillily of the inicrostructure of cokes pioduccd from 
diileient coals in different ways, and emph.isises the 
value vvliu-h attni.hos to the j>roj)er bliaiding of co.ils 
lor the carbonis.itioii piocess as mliuencing their 
behaviour m the (aibonisation jirocess, and the 
<|uality of coke which can be prodincd from them. 
The work has, liowevcr, gone beyond the l.iboiatory 


stage, and experimental aiiparatus has#boen devised 
and worked m which the peculiaiities of the low 
temperature process for good or evil have been 
brought out The following results c.tii be taken as 
typical of those obtained liy low tein[)eralure carbon¬ 
isation in horizontal letoits 


VlLI.DS A I Oii' 

Coke . 

Crmh* oil . 

Lujuor 

,\mnionuim siilj)halo 
(.J.'ls . 


C n 


ION Ol- Coal (ouv) 

. 115 to 15-5 cwts 

I \ o to ^ 7 o gallons 


7 o to 15 o g.ilkuis. 
t T to M 5 lbs. 

3000 to ^500 cub ft. 
~7 h> 35 tluTins. 

I he (oko IS a sniolodess solid tiu'l, the siuoke- 
yii'Iding loiislitnenls liaving ln-eii cvprlltsl The g<.is 
IS in sin.ill qii.intity but luli 1 lie .nnmonu V'leld is 
\eiv sumII, .about oiu'-quarlci ot wli.iL is usual m 
gasw(.iiks fUMCtui' I lie ciiidc oil is some per 
cent , guMler in volume than would oci iir in ordinary 
gasworks practice Its flash point was atmospheric, 
.111(1 wln-n llu‘ liglit spiiit was leinovcd from it so as 
to give .1 fairly satislactory li.ish point (iu* oil was 
siillu loiitly thud to meet tin; Adinn.dly spe< itii.itioii 
.it 15" <', Init at wa.s much too viscous 'i'he 

crude oil had .1 limited niis( ibihly in mmer.il fuel oils—■ 
a gi.ivc praclu.d shorleoiinng The behaviour of the 
metal icloits used m this i .ubonis.ilioii was satis- 
faclorv Ill the sense that they sliowed no sign of dis- 
loilion or (h'pu'i i.ition .'iller using for ne.uly two 
ye.irs, but llie beh.ivionr of steel m the moving 
parts of an aiitomatK eaibomsmg ni.uhme which was 
tried w.is not c‘<[iMlly satisfacloiv, defei ts being 
('iicoimtcied dne to the loss of iigidity whuh oct-urs 
III steel at a temjauMlure ol hoo ' (' \ (lumber of 

points lecjiiirmg tinllyr*inv(‘siig,iti.)n have arisen, 
aiul the work now m h.ind iik liuh's the (levidopment 
of aniomalic methods of caiboiiis.itioii, the study of 
bncjiietting .is a preliminary to « ai bouisation, and the 
developmeiU of a practiced metinjd of l>ri(|ueHiiig at 
or iHvu the fusing point ol,ttie co.d It is .dong S'jiiie 
such linos tliat it is hoped to .imvo .it some form of 
[uocess and .ijiphaix e tor low tem|)er,itun“ carlwnisa- 
tiori whuh will meet (lie technical and (ommcici.il 
demands which ha\(‘ to be s.itisiied it this method of 
de.ihng with coal is to find wkle appUe.ition 


Expedition to 

S alreadv announced, the Percy Sladtm I nisr 
Jvxpe'litiou to the yM|>s (jf tdimcse Tibet, 
coiisi.stmg ot Prof J W (iiegory and his sou, Mi 
(' J Gregory, has returned after a successful journey 
d tic prim.iry objei t (ft the expevlition was Ihe investi- 
gati(;ii of tlie geological slriictiirc of the mountain 
legions of China m localities which would throw light 
•ni th(' relations oi the inoimtams of soutli-w'^('sleiii 
China to those of tlie Ilim.daya and south-e.istein 
Asia The cxjieilition left JJh.iino on the fiiaw.idi 
in North l’>iiima on May 7, and (rossisl the tionlier 
lulls to the “ Tre.ity Poit ” of rengyueh. where the 
Indian servants wen' sent baclf .md .1 Chinese st.ilf 
and muleteers engaged i\;rmissioii w.is thci-^ given 
by the Climt'se magistr.itc' to go to l.ikiaiig iu, tlie 
adminislralivo iK'adqu.irleis on the boideis of 
(diiiieso 'I'lbet. 'J'ho expedition w.is allowed to pio- 
ceed to lakiang-fn l)v,- a route across one of the bl.uik 
aieas on the existing ump of ^’mln.m 

At Likiaiig-fu it was toiiiyl that enders liad been 
leceivecl liom the caj)it;il ot the province tliat llic 
expedition was not to be allowed to go f.irtlu'r luutli , 
but the magistrate ullimately agreed to its going 
on if he were relu'vcd oi pi'rsonal rcspoiisitiiiity -by 
a letter stating that the expedition was pioceeding 
at its own risk, and m spite of his warning. From 
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Chinese Tibet. 

takiang-fu it travelled llirough the vallt'ys (T the 
Vangtze-ki.ing .ind the Mekong Work in the uppi-r 
Salween v.ilhw vv.is louml to be imposiililc, .is it vvas 
reached m .1 distint smitten with famine owing to 
the excessive lains of the pvevioii'. .lutumii I'ho 
retuiii jouiney to tlie carav.in, vvliuh iiad been left 
pioceed noilli along the e.istei 11 Mde ul LIk; Mekong, 
was by lorei'd in.irGics on short latioiis At ,\limt/e 
excursions wi'ic m.'ule to the higher mount.dns 
I lietweeii the .Mekong and the N'angt/odviaiig .ind to 
! tile glach'is of Pei-m;i-sh.in Ihe letuin route w.is 
! through f.ikiang-fii to tlu' city ol 'l.didii and theflee 
i bv the m.nn li .ide roiiti.) ai'i'oss N'nniiaii to tlu' starling- 
j)omt at Phanio 

the geological (olleelions will, il is hojx'd, be 
worked out diiiing tlie wiiiler, .iiid the lesuils of the 
expi'dilion C.U1 now lie judged oiilv by,tlie field 
evideiK-f' II iiidu.itc’s (hat while the Structure of 
the foundation ol the roimliv i,'. dm' to Ihe Heic\’njau 
movements ot upper I'al.eo/uK, d.ite, the <irca has 
}>eeii alloi ted by a seru's ot u[)lills which, both by 
diicction and date, belong to .1 eontmii.itioii of the 
Hiin.ilayan sysloni into sont h-vvesteiii t’hm.i Various 
l)otamcal and zoological ccjIIi'c lions w'oo' made, most 
of which are being examined at thi' N.itnral Ifistory 
Museum, London, and the iiidiau Mu-scinn, Calcutta 
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UniversitV and Educational Intelligence. 

P.iuMiNt.iiAM —The lectures on town-planmng 
wliK li foim an mterostinff part of the activities of 
the (lepaitment of ci\i! en^ineenng are on an un- 
iisiiallv e\len<leil stale this session I liese h.'CUires 
owe their existence to the generosity <>f the late 
Ml ('.eoige ('adhmv and the trustees of the iioiirn- 
ville ViUagt* 11 list, and .ire intended not merely for 
tlie nniversitv students hut .dso foi nuinuipal otticeis, 
piofdssion.il men. and inembt'is ot the geiier.d publn > 
riH‘ liist senes, hv Mr William I lav wood, is open 
to all \uthont fee . it deals with the historical aspect 
of tlie subjei t, nwiewin” m turn ancient, mc<lie\al. 
reiiaiss,uui‘, and modem town plans, .iiid coin hides 
with a lonsideratioii ol the possibilities of Hirnung- 
ham In th«“ se< ond seins ol lectures, tluxa- aie to 
be given bv Mr I! II I liiinplines. City ICngmeer 
ot Hirmingh.im, two b\ Dr John liobcrtson, Medu.il 
Chtuer of IleaJlli, who will deal with the hi'altli 
.isjiects ol lijwn-plannmg .nid tlie iinpoil.ime of 
eiivnonmeiit, and ti\(“ bv Mi h (. MmshnII, ( lucf 
Assist.inl Soli.itoi to lh»“ Citv of Hnmingli.ini, on 
the legal aspects of the siil)|ei t, the opeiatioii and 
admm1str.1l ion of s( hemes I lie third senes, ot 
twenty lectures bv Mr Haywood, is more ^Miticnlaily 
intendoil foi students ot mil engineering Class 
work m snrcevmg and m working out ])iobleins m 
site-pl.iiiTimg is given e.n h week during the winter 
am! spring terms 

Camhkiik.i. --II IS proposed to cre.ile a readeisinp 
in bioclu'imslrv, llic imome of which is to lie pto- 
videil p.utly bv the imoinc from a capital sum of 
10,000/ pioMded bv Sir Willi.nn Dunn’s tnisiecs 

i'liellenrv Sidg" u k Meiiioii.d la'Ctnreal Newnliam 
Colk'ge will be delneied b\ Lord R.ivleigh oil De¬ 
cember i, the snb|ecl Ixnng " I he Iridescent Colours 
of N.ilural Objects " 

InnMiLU'.'i- Mr C O' Darwin, who w.is eleited 
a I'elknv of the Koval Society .1 few months ago, has 
l)een aiipomted as tlie lirst occupant ol the newly 
mslitnlcd Tail cluur ol n.ilin.d pinlosopliy Liof 
Darwm is a son of the late bn Oeorge Darwin, and 
sim e i«)i<»lias been lecturer m matlu-m.itics at ( linsl’s 
College, ( .imbridge, of whnh he is a bellow He is 
.it piesent engagtcl in rcseardi at the Norman Ih'idge 
Ph^sus Laboiatoiv <>1 the Calitoini.in Institute of 
Technology .it Pasad» n.i 

Pj,;ii)s—'Hh' lieasiiry lias sam lioned a giant to 
be m.ide by the Ministrv of \gn( iilliiie .ind hisheries 
in aid of the new agru iillur.d building Hie 'riiiner 
Tanning Machineiv Company is to inst.d about iioo/ 
worth of new maihmeiv m the la-ather Industiies 
Department 

”Mr A H Pnestlev h.is been .ijipointed lecturer 
in bacti'riologv, and Mr (« Priestlev' h.as beem 
appointed assistant lecturei in doth analysis 

I.ONOON —Hie Senate li.is .iw.inlc'd to Mr I' [ 1' 
Barrington the William Julius Mu.klc I'cllowship ol 
zool in respect ol tin* woik wliuh ho has < .irncd out 
during tlie past live veais on the iieivons inedianism 
of mictiK'ition 

The following ilodoi.iles h.ive been conferred by 
the Semite— i) Sc vi t/icinf^liy Mr S \< llling- 
worlii, an mteinal student, of tlie linpeiiat Coliere, 
Royal ColU'ge of Sc lem e, lor a thc'sis eiilith'd Rc- 
seardu’S on the Constitution of Coal”. J) St ni 
fconoiiiu^ Mr K M D.iwson, an mteinal stmlent, 
of the London School ot ICconomics, for a thesis 
entitled ” Ihe PumiiJle of OllieialXlndepenclcncc "b 
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D.Sc in physics ■ Mr E V. Appleton, an external 
student, for a thesis entitled ” Studies of the TricKle 
Vacuuin Tube ” , D.Sc. in vetennarv science . Mr 
W' H Andrews, an external student, for a thesis 
entitled ” The so-callcij ‘ Staggers ' 01 ‘ Pushing 

Dise.ise ' of Cattle in Natal,” and other papers 

.Ajvphcations are invited for the Graham scholar- 
sliip in pathology m connexion with Lnuersity 
College Hospital The scluMaiship is ot the annual 
value of 300/ <ui(l tim.ible for two years The latest 
day for r<‘cei\ mg applications (which should be sent to 
the PimcipalOlhcci ol the I iiivcrsily of T.onclon, South 
Kensington, S W 7) is Jnnuarv^ 1 They must be 
accompanied by the mimes of not moie than three 
reterences, one' .it least of wdnch shoulil be the name 
of some jirofessor, ks turer, or tcadicr of the uiu- 
veisity or colU'ge in which the candidate has con- 
dncteil Ins sliidu's in pathology, ami state the research 
upon which tlie applicant proposes to woik 

Oxford —Sir W’llli.nn Dimii’s trustees liave offered 
to piovicle the sum of 100,000/ foi the establishim'nt of 
a School of Pathology, subject to certain conditions as 
to site, npki'ep of chair and teaching st.itf, piovisioii 
ot .1 mamlcnance fumi, etc I hey have also otferc'd 
tlie .iddilional sum of jooo/ for the adaptation of the 
existing Department of Ikithology as the future 
School of Pharni.icology At a meeting of Congrega¬ 
tion on November 21 these oilers w'ere acoeptcxl. 


Till-, Tunes correspondent at Toronto states that .1 
file (Kciirred in the upper iloors ol the Lniveisitv of 
Montrc'al on Noveiidx'r 14, doing damage (stnnated 
:it between 30,000/ .iml (lo.ooo/ 

It is stated in tin' Chemiher Zeiliin^ that Dr Krit/. 
Str.uis, of Heilm, has Ix'en appointed professor of 
chemistry at the Bn-sLui Techmsdie Ifochstlmlr, and 
that Pro! Bcxlenstein has been invited to succeed 
Prot Neinst in the* Pliysical-Clu'inical Institute of the 
IJiuvoisity of Berlin 

Amonc. recent a[)pomtmeiils are the following: 
■—Mr 1 ) H lA-acock and Mi E J Mcggett to bo 
piolcssor ol chemistry .md protessor of biological 
science' respectively .it Rangoon tbnversity. and 
Dr R A Dait to be piofossor of amilomy 111 the 
Lniversily of W’ltwaleisiand, Joliannesburg 

'I'hl annua! prue distnbnllon to the smeessfu 
students of thc“ Noithnni])ton I’cMytcchnic Instiinle 
Clerkcnw'ell. EC i, during the session ii}2I-D)2 2 wil 
be held at tlie'-Inslitute on Enday. I >ec<‘niber i Di 
S Z do l''enanli, past piesideiit of tlie Institution o 
Electrical Engmec-rs. will distribute the pri7es .im 
ceitilicates 

'I'nr following wilf lejni'sent the umveisitic's m thi 
ICC c'litly-elei ted House of (.'ominous, the' names o 
new meinlx-rs being m italics -Uxi'ord — Lend Hngl 
Cecil {V ) .iml Sii Ch.iiles Oman (U ) , C.vmbridgk- 
J E P R.iwlmson (D ) and 7 /i’ M Duller {lud) 
I.oNDUN —Sir Sidney Rtisscll-Wells (U ) , Combinei 
I'.N c.i.isii (ManchestcT, Livc'rjxxd, Dm ham, Lecxl'- 
Shellic'ld, Bn mingli.un, ?iml Bristol) --Sir Martin Con 
wav (U ) and 11 j\ L I'lshcr (NT.); Wales — 
T A l.ewis (N L ) , Scoiland (St. y\nclrews, Gki'^ 
gow, Aberdeen, and Edinburgh)—Sir Henry Cr.ii 
(LI.), Sir (Icorf’c Berrv (H.), and J). M'Coig Cowa 
(N.L) , Queen’s, Belfast.—Sir William Whitla. 
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Calendar of Industrial Pioneers. 

November 26, 1836. John Loudon McAdam died. - 
, riic sreat improver ol ro.i(l-making, Mc.\(Lmi hesau 
lii> cx]>cnmoiit'i iii \\isli^i<\ contmiud ilu'iii at 
J-'alnioiitli, wiiou' lie was a tontiacloj- lor llu- X.iw. 
.in<l in 1815 was made siir\e\or lal a] llie Iki'vlol 
loads, wheie lie mticdiucd Die nielln-d ol t<.imm,i^ 

.1 bed of Slones biokeii mlo ,tn,vnlai puses I hs 
piocc-vs was giadiiallv adoptetl \\nli ’^n ,id\aiitai^e 
to (oniniert<“ m all parts ol Hie \\<(ild 

November 27, 1811. Andrew Meikle died.- \ mill 
\\rii.^hl ot Uonsloii .Mill, hnnb.ir, Meikle was tlu 
iiU’Ciitor (.)l tile iiHxIciii t>'pe o| tliies|iin,';-nia( lime 
Ills maelime is said to li.ive ''a\id tins (ounln 
j,000,000/ per .inniim In 17.S | lie c<-mei\i'd the 
idea ol diiims armefi w itli be.iteis, and tlie liisl m.u liim' 
w.is m.idc m 1780 He <onimned I0 inijiiow it, 
blit reaped little pet nni.ii \ bv-mdil lioin Ills mv ciiIujii 
III iSotj a siibsciijitioii (01 Inmit.ilisid i :;oo/ 

November 28, 1894. Sir Henry Hussey Vivian, 
first Baron Swansea, died. - ‘I lie son ol a men Iianl « on- 
iu‘ete(.l w illi the ( o]>pci-smel(m” mdnst 1 \, \ i \ laii, a llet 
ItaMiiL,' tli(“ ( iii\eisi|\' ol ('.unbi id;4e, diu<teil works 
.It Swansea, paltnled impnw t.lUeiits m metallnii4\, 
and mirodmed tbe iiiaiiiilat line o] spelb'r and tbe 
pi 01 1 IK t uni ol im kt 1 and < oball i luon^li Ins e Hot is , 
‘^waiise,! bet.line " the inelallnrfpt ai teiilie ol ilit' I 
\'<n!d ’ \i\ian w.ts leinaikabli Un liis enei.Liy aiul 1 
abilitx'. be look ji.irl in It.t.d and n.itioii.d atlaiis, | 
aiul alter sittinj; m I’.nliaimnI lor main Mats was, : 
III i 8<M, r.itsed It) the jH't'iMi^e | 

November 29, 1766. John Wyatt died -Willi I 
lewis I’ani, \\\a1t n i lediled with the impoilanl I 
Jinenlion oj spmiimy b\ imuliimnv Oiu;in.dl\ <1 ' 
tetiH'iilta- in liis italne sillaye near l.i(lili(ld. he I 
alleiwaids faileud the tinplo\ ol ^lat1[leu lloiiiton I 
I he (.oinponiid wt ifdnn,” • mat lime now in 'teneial ' 
use .md the loller laann;; weie iiuciitsd b\ him 

November 30, 1866. John Meiccr died.- l>oin ni i 
1 .im a-.lure in I7'»i, .Men t i beean wtirk at nine a> | 
.1 bobbtn-windei .md btt.iiiu' a li.ind-loom v\ea\er 1 
He si iidietl ni iiheina t u -v and < lu mist 1 \. bei'aine know n ' 
tor his t'xpei iMK nls in dNem”, and, lioin iSj^ lo | 
I 8 [8, w .1 s p.i] 1 lit m\ 1 1 li I' ()i L I li ol iiei s He 1 orit 11 bn f eil ' 
to tin' (liemisliy ot d\ein'.:, jiioponndc'd a lalion.if*^! 
Ihcon- ot ( alal\ In aitioii.ami in iS^o, alter.1 l<aiy ' 
■ncs ol I. \ jn ! I men I s, disioxeiLd the po-iess ol ■ 
inch. I'l isnif; ” ' 

November 30, 1906. Sir Edwaid James Reed died - ■ 
t>ii( ol ilie haanw)...! mnal ,ii( liitis (s of In, lime, ! 
Ki'cd was Ir.iiind as a sh!iw\ 1 in the Ivwal ! 

Hoeln.irds In r8<to h<‘ beiaiiie tlie itisl seiielai\- I 
ol liie histilntu-n ol N.i\al \n Intcc Is, and 111 j 

• II tlie ay(' ol tliii l\ lliu'c, w.is ni.uh i liiel < ousti m (m 
o 1 |]|('N.i\}•, .1 ])ost lie held (ill 1870.* I h'mlK.diu nl | 
lh(‘ bell ,uul battery s\stein and desi^iud II MS I 
Ihiitstiihou, tile hist inastless sta-,y<“m;' Iniiet iioii- 
ilad He alteiw mis desij^iKMl main' iiotabli' \(.ssels 
t'U loieiyn na\ les, an<l .is .1 pnblu iiiaii was a st i< imons 
advocate ot .scientific and tc'chincal I'diuafioii 

December i, 1850. Aaron Manby dip,(d. -llu' 
builder ol the (list iron steam vesst.! to make .1 sea 
\ov<i,y(“, Manb\ toundc'd the' I iorsedew lion Whjiks 
al 'J ipton. Sl.i llordshiie, w here, in 1 8_m . lie I mill the 
iaron .Uc/j/6v ol non 1 his \ essel w as sent to I .oiidon 
m jne ees, jiut logetliei in the Sniie\ Canal Doik, 
and 111 June 182* liossc'^ Hie Cli.mncl, (akiiij; a 
cargo ol iron castings to Paris Manby m 1810 
established miporlant (‘imineeimg works at < li.iicnifon, 
sn})pJied s.ome ol the earliest engines tor the I'leiieh 
^^uy, and look a prominent )iait in Hie ligldmg 
ot Pans bv gas ^ K C. S I 
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Societies and Academiei. 

I OM >o\ 

Royal Society, \o\embd ii> Sii t hailes Shenmg- 
ton, |n<'sident, in the than \ s Eddington 1 lie 
i J'fopa.ga I loll ol gi a \ it.i t loii 1 1 wave's The |'oleiiliais 
I givin ill l•lnst(m's iIksiv ii-pic'eni mil < iiK the 
.disoltile giavitaluiial di-imb.iiue el Hie lit'M, but 
.dso tile metru el Hu i < 1 > 1 diii.i te s\ s|i in vv liu h is to 
a glcal extent aibili.tiv 1 mise .pie iif|\ |he jpv'd 
ol piop.io.itiotl e| Hie- poteiitiib Is iieil iieiessaiilv 
the spee'd ot 1 he .ibsolute (1 Isl 1 11 1 i,l lie. e- I'aitsle'lll 
she>W e el 11 i.l I , W he 11 the i < ■ e i ei 111 ,i i e 11 .line' Is e luisell 
'-nbie-i I |e) .1 eeii.iin i(-.lii(|iin Hie- poli-ntiais ,iie 
pieep.igate.d with llu-spieel e,| light (ollsieh'img the 
I j'lejpagat'oll e.| plane- w.ives e.n llllle-st l U le-d eei 
I eaelinales, it is lonml th.il ' 11an k e-ise |i.msv else- " 
I waves e.onimiu- (o have ilie .peeel e.t light, vvheieas 
1 (he edhe 1 I Wo I \ pe s (I W.e V e ' have llei llXi (1 spt ed 
I wilt'll l-'lllste 111 's lesliielun I- l<Hl'>Ve-d 'Ilie l.lttel 
; t\pe,s ilo Mol ee.lKsp, nd g; ,mv ab,' llltc (list ill 1 ),lll( C 
! ol the lield ( )1 the line < eiaUelvable- tvpes ol 
j li aiHV e I SI 1 1 III ,v e-ise w. 1 V e's, ( m is im ons|ste-nt w Hb 
j the e-'[iialions 1-1 enllleh e-mplv 'pate-, (t„, o, but 
Ibis tvpe lie VI 1 1 111 K ss e ('iiiiiK iilv eeeins III N'aliiie, 
n.inielv , as ,i pi i paga 1 u li lil gi a \ 1 1 a I uaia I (list ni baiu. i- 
bv llglil - w av < s I >IV e 1 -g lit w ,tv < , .lie- ,i|so e e.llsleiei eel 
\ llhoilgh I he e-ipial lolls e ol 1 1 sp( Pile! lo I iupse- ol se-lllld- 
pi'oji Ig.illoll, lU) limte-llil splielleal w.ivcseil gl.ivila- 
llol! e,m eer.iil liiev llili-.l .ilw.iv-, be- e e nil pin ,l I eel 
bv (hmble l-souie.es te i -ume <1 Hu' e eailpemeilts 
'I he w.iv ( s t manat mg I itpin a spinning i i-d .m woi ked 
out 111 de-lail ,ind it is temiiel Hi.ii nn agheiiie-nl with 
riiisUin) the lee! iniisi -.lewlv Iom- tm-igv bv Hie-se 
wave-s, t',| ,1 (\ pu ,d^ i valllpl'- the- pelleiel o) (U't.lV 
eil the- lol.tllejn Is tepimd to lx ol Hu- <pie|e I to'‘'’ ve.Us 

1 H Jeans I lie tliemv oi Hu --e attm mg ot u- 

.md ■•>' i.iv S \ the Ol V eil se , 1 | l( I mg Is dev e-lojeed m 
wllleil boHl Hie leeble- e'|i(p iiiilei, <p| Hie HieolV (-1 
miihiple siatleiing .in<! ^dso ilu- vulent (-neemnlets 
ol tlu tiuoiv ep| s|||i.>|e se.ilteillig alt 1 a lo 11 into 
.leeoiml 'I hi plisiliie- <,| single' si.ille-rmg plodlleC's 
\1!V iieailv the same (Heel ,is i.m be- piediited bv 
a s,|(t,|l)|e- .ieljl|s|lM<-n 1 e;| Hie- lollsl.lilts 111 Hl(' lavv 
(,l innlliple- sc..it leting, .iiul tin iiiidi-is Hu sejt.n.ue 
expel 1 ment,d s| lulv ot sing)' .( .1 11 < i mg v e-i v ditin nil 
-\ P Chattock .me! 1 I- Batps t Ui I lu- Ku lianlseai 
g\lo-magiu'tu (lietl Ivuli.iiePoii 1 ms -.tiown (hat 
tlu- .mgid.ii moiue-iil iini .iiisim; in .1 te-i io-magne‘ti<' 
snbsi.mie liom nml i li.mgi m ils ii,.igne-lu iiioiiu-iil 
should h.ivt the v.diti I't 1 M - lo-* it gvi.iliiig 
eie-i tioiis .in- i< sjep iisible |oi ils iii.e.-.iu tisin Mt.isme- 
im-nls ol Hits ipi.miitv bv llu b.dhsiu niellu-d loi 
tllle-e Spei mielis ol limi .mil "lie- ol llU ke-l .lie glV ('ll 
• Mu It suit >, div leie d bv i m 1 o g .igit-t- to vv iHiin 

I'ei ti.nl with one- .mollu-i .'lul llu-ii mt.m is 
o (• ]ii'r (lilt gle-.itei lll.-.n O =;oo ( lose- jei ( ppol t|i'll - 
.iltlv aUo exists belwttn the 1 li.mge- oi magmlie 
momi-nl .mil the angular nioiiu-ni inn le-sidlmg ’the 
sjieiinKn iise-d 1 oiisisti d ot ,m npii,g,lil w lit-siispc ndtil 
bv .1 ipiarl/ tibie llv the- mtiodiu lum ol .1 iintgtil 
Joint l>e'twe‘<u wne .iml tibii llu .idjiistiiient ot tlu- 
m.ignelic axis ot llu win |o (he veilu.d is much 
t.uilit.ited, and iiHasiireiiu-iils we n- in.idi- eai ii-veisal 
o| magiKtisiii nisleael ol on nieitlv rtdiuiitg it lo 
/(ro tl'lie moic- peileil s\mnuli\ rt-sudlmg Ironi 
fills pi c.e odnie-in.iv be t lu i .iiise- o) 1 lie- inoic con-^slenf 
rc-snlts obt.niieil I he e llet t* on the lesiilts ol the 
tddv cuiKiUs in the- spe-e inu n was not more Ih.m 
a small tiaetioii ot 1 pei ci.nl loi the spetimens iist-d 
\t liigii d.uupings the c.idm.nv d.nuping coirection 
gives values 1 h.it aie le;o large P .M S Blackett 
Oil the aii.dvsis ol u-i.i\ jeliotograjilis \ huge 
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nunilK i ot phologrtiplis were taken of the ends of 
the tnuKi m* ci-r.ivs Irom polonium in both air and 
argcni. using ( 'f K W’llson’s expansion method. 

1 here are sudden bends made by trie tracks due to 
collision with tlie atomic nuclei, and tlie actual form 
of these bends is obtained from measurements of 
the <loul)Io images given by the sjiceial camera 
designed lor the work by Sliiini/u The jre<juen( V 
ot occurrence of bciuls ol given type arc consistent 
with tlie e\isteiue ol an iiueise-scjiiaie law of force 
between the a-pailicles and the nuclei, when their 
distance a|)art lies belwr'en iixio"’- and lo'* cm 
loi .irgon, and ^xio-'^ ,»nd 5x10*'“ ctn for .ur 
The velocity ot tlie «-j)aitides alpiig the latter part 
of then tracks was also lalciilalid from llic lieijiieiicy 
of the biuids and found i<j Ix' much lower tli.in had 
been expected V'dixities so low as 10 cm. pei 
second weie olitaiucd, and the u-I.iliim comiectmg 
tile \'elocily v and tlu‘ laiige r \vas found to he roiighl\' 
of the toiin instead of the loini coojf, loiiud 

by .Maisden and Ta\'lor ku the e.irh' pail ot tracks 
by olhei methods \o .ntoiiialoiis elicits were- dis¬ 
covered as ri'gaids lieqtieiuy oi Iv)h‘ ol collision - 
) 11 Jones. I lie Kiiutk eiu-jgy ot deelroiis emitted 
fiom a hot timeslca tilaiuenl When allow.inci- is 
made tor cxiieiimeiital <iiul secondary elicits the 
ihstiibulion ol en('i”\ agiei-s willi that given by 
M.iwvell's law Ol e\]>eiimeiiial errois the most 
•'(‘nous ,ire proliablv due fo (IiKh iiltu-s of iiksisiiimg 
Ihe small ciirceiils invohi'd .mil the lempeivitures 
riic'se le.td to mu.eiIaintu's wlmh in mdivuliial 
.'\j)eiimeii1s in.i)' amoiml to so niudi as 10 j'cr <ciit 
llie secondary cltccls pjob.itih .iiise fioin con- 
r.immatioii ol the ln.iled siiilaic-s 1 his tcnvls to 
in Tease tlie a]>i>.Meiil ciieig\ ot electrons emitted 
ind tile increase ma\ amount to so much as jo jici 
a-iit 'ihe al'iioinial d<(Jnyi energies found by 
I'mg, wliicii \\< le as 1111 eh as mo jui lent m excess 
il the Maxwell distrilju'ion value, (ki not .appear 
mder s.itisl.u tm v' e\['ciiniental (omlitmns --W 
Afihon • ' 11 k (piantiim theiuv and dei troin.ignetu 
ilumonieiia kiom the )»oipt ol vuw o! tlie vpianliim 
hcor\- siidi systems as .iloitis pi.-.scss sl.itiomiry 
tates whidi .tie subject l<j v(jndi1ion'> i-xjircssed b\ 
he eipMtums -- 

uj! 

lie p.iper is diiellv voiuerned willi an exlemlml 
(.<im ol these (piantum lestiudions in winch llu' 
iionienla. p,, .nc npLued b\ iimie gcner.il inDinenla. 

involving tlie conijxiiimits ot tlie vector jiolciilial 
'1 the external held to whidi llu* s\slem is sulqectcd 
- S Marsh .ind \ Evans On nuasiiH-niciUs ot 
leclrode ]>oleniial drop with direct cuircnt and 
Hcrn.tlmg cnruiit ekctiohsis lilei trodcs (k ])olislied i 
'lalimiin, pl.ilmnm-bl.u k, gold and iiKlml weri' used, | 
onnal sulpluiiu <uul seiving .is tlie electrolvle 
\itli duel t ciirteiil. .inotlie and lathodic ehccts 
.'ere examined , with alleinating current, tlie 
leqtieniies i.uiged tioiii 25 to .So ICxpeiimenfs weie 
Iso made with vanoiis current densities Witli .ill 
lie metals examined, the lathodu: dio[) incie.iscs 
itb tinu“, tlie cunes {especially with polished 
latmnm) res<“ml)luig satuialion Mines in i.idio- 1 
Ltivity The aiuxlu dm]'' decreases at first <ind 
icii rises .simdaily to llu.' c.ithodu, ciiive \\ith 
Itcinating Mirrent llic (‘kvirode diop decrc.ises 
unng an mtciv.il riej'i iidiiig on lh<‘ lieqiicncv and 
icreafter ‘increases shghllv 'llu c.ithodu Vurvcs 
robablv rej^rcscnt tlu-^dteit ol onlnsion, wliile tlie 
node curves ri'preseiit the o[)posmg ellecls ot o.xiiki- 
on and occlusion 

Royal Microscopical Society, October i.S — Prof. 

. J. Cliesliire, president, in the chair • -K. Chambers : 
e\v aj^paraliis and methods for the dissection and 
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injection of living cells. With the new apparatus 
there is a complete absence of lost motion, and 
continuous and accurate control of the ne^le in 
every' direction under an immersion lens. The 
needle is maintained m one plane while it is being, 
moved. Adjusting dev'ccs facilitate placing the 
needle or micro-pipette in position. The instrument 
con.si.sls es.sentially of rigid bars which are screwed 
ajiart against springs, the movements of the needle 
ti]> being in .small <irc.s of a circle with a radiu.s of 
about m. There arc three hon/ontal bars which 
.ire forced ajiart by two screws. When the screws 
are reversed, sjirmg lunges at either end holding 
the bars lugcdher in jiaiis return them to their 
oiiginal posiiion A similai pair of vertical bars 
altaclied to tlie h()n 7 ontal ones controls np and 
<lown movcmonls ol the needle. With this mstru- 
mciit the most delu.ite operations in micro-dissection, 
such as jiiiiictuimg blood corpuscles 01 even cutting 
uj) (liroinosomcs, can be jieiiormcd. \ new micro- 
iiijection .'ipjiaratus is also described, <is well as 
methods toi making the needles and tlie moi.st- 
(hamber. 

Zoological Society, Octobci 24 — I>r .\. Smith 
W'oodvv.ud. vu'c-piesidcnt. m the chair—J. P. 
Hill .md U Jl Burne • Ihe tcet.il membranes and 
pl.iceiit.itioii ot ChiroiHv^ incidagastnyrei/t'is ^ -R I. 
Pocock • 'J'lie e.xtciJial chaiaciei.s of tlie fo'tiis of 
C/iironiv\ iiiaddi^'au'ayifiisis \i Kirkpatrick and 
J Metzelaar. < )u an instame ot cunimensaJism 

lictwoeu a lunmit-crab .ind a iioly/oon 

Society of Public Analysts, Xoveiiibct i - M: k A. 
JCllis bich.irds, prcMik'tU, in tlu'ch.ur-- C Ainsworth 
Mitchell 'llic coloiimctiic cstini.ition of pyrogallol, 
gallot.imim, ,ind gallic .aid .\ ferrous t.iitratc iv- 
.igcnt IS used Tlie violcl coloration prodiucd is due 
lo the j)\rogalli( gioiqi and, .q:)plicd (piantit.itivclv, 
aJlor<ls .1 nuMMiri' ol th.iL group m dilfeienl corn- 
]hhiik1s 'riu* real lion thiows light on llic cmi- 
stilution ot g.dlot.uinin , the results toi taiimn from 
('liin.t galls aic more m .u (i.nd.ince witli the torimila 
rcccntiv siiggeslcd In' Nicrciistcni than with that 
jireviousK accepted 'I'o estimate g.dlolannin in 
the jncsence of gallic and tlie sulist.inces aic estimated 
log('thc‘r colonmelnc.illv m teims ol gallic acid 01 
jnnig.dlol 'Ike t.innm is llicn prex qnt.itcd with 
<inimne liyilrochlonde and the g.ilhc ai id estimated m 
llic liltr.ite 'J he dilference between tlie two re.siilts. 
nuiiliplied by .1 l.ielor, gives tile gallotannm 'I'lic' 
nu'thod h,is been applu-d to tlic cstim.ilion ol tannin 
and gallic acid m vaiioiis n.itiiral .md comiiK'rcial 
jiioduets - ]| k.{ Annett and M X Bose Tlie estima¬ 
tion of narrotme .irid p.qiavenno m opium Small 
ipi.iiititiesol opium {f-j: gnims) only weie availablclrom 
plants used m selection experiments on the pojipy. In 
estim.iting n.irci'tme and p.qi.'iverine an old obsciva- 
tion ot Pluggc’.s, that on addition of sodium .u elate to 
rin ■iqiieoiis o]>ium exlr.u t, n.ireolme, jeipavniiK', and 
n.irecme aic jireciintaled, w.is used Oiven the right 
conditions, llie tiist two aic precipitated eompletcly ; 
llie naiceme carried (Viwn can be washed away with 
w'.iter, and 111 the washed precipit.Uo after further puri¬ 
fication ti.ircolinc c.m be estimated jiolanmetncalb' — 
H Is Annett .md U K Sanghi 'llie estimation ot 
eocleme Oxleine is extiailed by toluene from an 
iiqueous alk.iline extiait ol ojiiiim, converted into tlie 
hvdrochloude, purihcd by le-extraetion with toluene, 
and finally eon veiled into ^lydrochloridc and weigliedas 
sucli. Theproi ess is an mipiovementof thatproviou.sly 
dcscrilx'd by Annett and Son — J. P. Nicholls : 'fhe 
estimation of morphine. If a <>0 per cent, alcoliohc 
solution containing rnoiphme liberated by means oi 
ammonia is shaken with half its volume of clilorofonn, 
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alx)ut 85 i^er cent, of the total morphine is in the 
lower layer; 2 such extractions remove more than 
()y per cent. The alcohol retards or prevents* the 
crystallisation of the base from the upper layer, and 
ensures a rapid separation. —R L. Morris : Further 
uotc.s oil the estimation of poti^sium : by pcrthloiate 
and cobaltinitnto methods A modification tor the 
direct estimation of potash in the presence of phos¬ 
phates ot calcium, majpicsiuni, iron, etc , is described. 
Sulphates should be removed by ])recipitcitii>n with 
barium chloride. Diusliel’s niodilitalion of the 
cobaltuntntc-pernuinganate process ^ivcs uiistwoilliy 
results. Half - saturated scxiium chloride solution 
should be used for the final washing of the juc- 
eipitatc. 

EDINlltfRGH. 

Royal Society, No\'emher (> -J^rof 1 '', O Houcr, 
president, in the ch.iir — J 11 Ashworth: On l^hmo- 
seehen, witli sjietial lefereiuc to its sjxuiila- 
tiou and .ifl'iiutios Rliutoif^oruliiiin iCflu'H is [lar.i- 
silic in the tonnecluc tissue of the nasal sepi 11111 of 
man, .iiid causes prohfoiation usiilUng in the prodiit- 
lioii of polypoid growths, a case of wliicli has been 
under obscication lot four and a halt c'cars 'Ilie 
trophic stages of Klunospuiulinni niay be mtracellid.ir, 
but the great majority lie between the conncctice 
lissnc tells As growth pnaecds, gr.iTiiiles ol jirolcin 
and ta!-glohulcs ajijKMr 111 the t \ toplasiii .iiid mciease 
in iiuinbei an<I in si/e Wfien the org.inisin aji- 
pro.u lies o 1 nun in dianx'tei flu- jukIcus rhvuh's by 
mitosis. There aic fourchroniosunu's Otlici aiu.le.ir 
divisions lollow'^ , th(“ nuclei (willi lew ext ejitKins) 
divide sviichioiionsly About the lime i .iS iiikIiu aie 
jnescnl llie tcll-w.ill, liilhet to i hitmoul, ix'i oincs mn< li 
tlm hinicil, exici>( at one point, b\' deposifion ol 
Cellulose on its inner siirlaie 'llu* niuloat diMsions 
continue, iind, .itter tlie Iwi'IUli. (leaxM.qe ol the 
'.ytojdasni t.da's pfau' and lonmled ClHs .m<‘ fninied, 
which undergo two fnrtlioi dnisioiis to form the 
-.pores (abtniL i(1,000) I'sualh a jiropoition of tliese 
lie arre-.ted 111 dc\ c iupinent, but flie reimimdiT en¬ 
large, and m each, ten to sixteen lelrmgenl spiu-iides 
of protc-in .ire formed m \,i(iioks m llu' cylojdasm 
Ify this time the si>orangium lias loarlieil .t diameter 
of 0-23 fo o 3 mm . its w'.ill has liecome streti hod, 
and .it the point wlu-ie (cllnlose w.is not dc-posilrd 
the wall c%cnlij.dly gives wm\-, and the spoits .iri' 
l.iiiia lied into (he tissues in' escape flirongh llu' 
iiiptiued stirf.ice ot tlie ])oi\pns to tlie exteiior ’Ilie 
spores winch liccome lodged m f.utaiiable posi1it)ns 
in the connectne tissue grow, beconx' sporangia, and 
piodixe a flesh t rop of spores liitlii'rto the nature 
of the spore lias In'cii ftiisiinderstood tlu“ ndimgeiit 
sjihcrules liavc ix-eii mistaken toi spores In \ lew 
of the charaitei of tlic nucleai divisions and the 
eellulose (nivclope ol the spoiangumi, UUinos|ioridmm 
IS regaided, not as a Sjioio/oon I'elongmg to (lie 
lla])l()s[)Oiidia, blit as Iieionging to Ihc lower (nngi 
i'Phyeomyceles) and in or near tlie Cliyliidmea- — 
I Stephenson: ‘hi some Scottish Oligoclia-ta, with 
a note on encystinent in .1 (*nuiuon fieshw.iiei 
oligochaito, Limibnculii'^ (Mull) Desnap- 

iions of certain new and conijiaiatively little k*x>wn 
spccie.s of Microdnli aie given, the hmits ol v.in- 
.ibihty in cert.iin oig.ins and .s\ steins ol the Jui- 
chytracidaj are discnssed, pnrliculai ly with retenuKe to 
Lumbricillus Imeatns (Mull) , and an account is gueii 
j 1 the encystment of LumlrK^ibu, varicgalus (Mull ). 
a hitlierto-unrecorded occimeiu'c, on the m.irgin 
ol a Scottish loch in the dry summer ot 
Elsie 1 MacGill : On the hfo-history of A[>lii(}nis 
avemc (Hal.), a braconid par.isitic on the Nettle aphis 
[Macrosiphum nrlicic). 
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Academy of Sciences, October 30.- M. Alhin Haller 
in the chair.— M. d’Oeagne ; 'I he jdane representation 
of sjxvCe.—M. de Siguier . I he divisors ot certain 
linear Galoisian groups-- (' Camirfiel J lie tm Indent 
regime. An .ircount of some expeimients on the 
turbulent flow ol watci m tubes- M. Maggini The 
role ot anoni.dous vhspersioii m tlx‘ spectra ol stars. 
Displ.uements of hues iii the spcstiimi ol a sf.u may 
be due to piessiiiv, r.idi.il v<liiiil\ (ifle Dojijyer 
effect), .inomaloiis dis|)eisioii, 01 .i dillerenco m the 
})olential ot gi.i v italioii 1 hspl.u eiiieiifs liav <• iisiuilly 
been altnhuU'd to tlif !>opiilei edhs I. but it is sJiown 
lh.it cci t.nii c asev arc moie [)iob.il)i\ due to .iiioinalous 
dispersion—K^ Goudey .\ii .1111111.d jicixxlx v.in.i- 
lum of the r.ito of .1 pendulum M Giacobmi 
(Hiseiv ations of the Raade lonx'l, ni.ide at the I’.ins 
()bser\ .ilory l-’ositioiis of 1lu‘ c oinel .iiul coiiipaiison 
st.iis given loi Oetobei cj, cj, .ind 23 'I he coinel is 
small, about 10" in extmit, <ind with .1 iiix leus of about 
magmtiidc 12.- I’ Chof.irdet . Ob'-ei v .itioiis ol the 
Jfa.xle comet (H(22c) ni.ide with Ilie loiidc (Mpialorial 
ct( file Obscnv.iloiy of Mi's.iih^oii Iuo jiositions are 
given tor Ol. tol KM 2j -.A Schauni.isse Ohseiv.Uions 
j ot the ikiade comet, m.tde with the coude eipi.itorial 
! of Nice Obseivatory I’osiii.ms ol llie comet are 
I given lor Oclobei 2?. 2<>. 27 ft w.is ol 103 magiii- 
' tilde, witli .1 ix.-bulositv i' 5 in diamelei, .iixi ju'esent- 
ing an c longatioii m ll)i“ diiei-lion ojiposecl to the sini. 
— Af Poiviiliers \ iK w " sIcmi o-.iulogiMphA 
dc'scnplion ot .1 niodihed sIcM-eos^ope ufnch jierniits 
o) llie piep.n.itioii In' ipm li,im. .il me.iiis (>1 a pl.iii 
showing (oiiloin lines 01 veili'..d M-itioiis liom two 
jihoiogiaphs 'I he si.ile niav be v.uied at will -nid 
file .ipjM ratiis is suitable loj lailw.iv sin v eys - -T.oiiis 
de Broglie ami A D.iuviftier An.ilogus oi structuie 
bcdwecn (lie optical ^c.iies ami Kniitgc ii senes ol 
line's Fioin (Ik- point ol view ot Mohr’s theory, 
tile .illalogv ot stiiuliiie bilweeii tile optical series 
.Mill Iv’oiitgcn s(‘n'’s I-, ex])iaiiied hv' tlie lac t (hat 
the iiitcin.il levels, K, I,, *\ 1 , I'ti. , lespcetiv ely .ire 
cli.iiMc tensed bv the -N.iiiie fol.il iiimilK'r ol (]ii.inta 
as ihc' first \ 111 iial e\tenor lev els .it the l.isl electronic 
lavci lliesc List hvc-ls au ic's|'on-.il)le lor llie 
optic .il s,M'i(‘s \ Sclleno riic a\ial etfeels ol tlic 
m.ig.ix'tn (leM, .m.ilogous wiili tlioM ol Kighi-l.ediic 
am! J'.tlnigsliaiiseii - Carl Eencchcks ' stmlv of the 
defoimabiiilv ol the'j>hotogiaphi< l.uei It h.is lircn 
piovcd bv .istrononicrs Ih.-'i no sensible cleloimation 
ot the plnhogiMpItx, lilin take's jilave in ordm.irv 
slai I'hotogiapliv, but it is possible that tlie more 
intense light ot tlx' soi.tr colon.1 miLdU piodix'c a 
dc'foim.iti'in .111(1 litis woiiid sciiouslv .itkct such 
delx.ite me.isuiemeilts ,is l)n' devi.ilion of light 
pa*.'iitg (hioiigh till' (leld ol goivitv ot the sun 
rix' ( xpcimx'iits described, desigix d i'> iix'asinc such 
.1 deforinatioii, g.ive neg.itne u'snit-, but flic desir- 
.liaiilv ol 11 pe.iliiig the weak with .ipji.ii.itiis e.ipalife 
of giving higliei precision is jx'iiili'd out -| A. 
Muller 'fix' dcgtc'e ot nioleciil.ir polv meris.ition of 
•subsi.inecs at tlic cnfu.il ■'t.itc' K’imu: DubrisajP; 
'Ihe .(itioii ol bone: .kkI 011 m.iiiiiitc' in .dkalinc 
solution '1 o scdiitions contaming ('(imv.ileni pro- 
porlxais (d bone acad .iiid sc .da, iiKie.ming jnoportioiis 
1 ol inannitc' were .ideh'd .uul iiic.isini nx'iit made ot 
the tenipciafme ol niisvibiiil\ with pheiol, tlie 
lolalorv power, .md llu' suit.iee Ic'iision. No dofiftitc 
coiichisions c.in he di.iwii Juiii the experimental 
r("«ulls There ahv.ivs rc'iii.iiiis soiiu' soda imcom- 
hiucd, and tliere would .ippear to Ix' at le.nst two 
distinct compounds with maiimle in the solutions — 
M. Bonnier; Tlio estinuition of alkaliix* carbonates 
in presence ot phenolplilli.doin. A statement ol tlic 
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cftiuiitions iindtT wlui’ii solulums of (.arhon Uu>m(1c 
111 taii'.tii i<i;(la solutions (.m lx* litr.iti“<l vvilli .'ttciiracy 

— I. j Simon* '1 lie loU* of chromic oxide iii oxid.ition 
with ihronm and siiJpliniic .iculs - P.nil Bertrand. 

'I he to.ii lloi.i ol Hie* S.uTc toal nicasiiies - K. 
Legendre. I•lurn.^l \,ina1ions ol flic h\diojicii ion 
toiKcntiation ol '^oa w.itiT nc.ir the (o.isl 'I he 
h\di(!^ei! ion < rmenti.ili'ai ol sea \saU*r taken ne.ii 
tlie <(..is1 N.iiies duiitii' llie da\ an<l p.isses lhroii;,'h 
a iua\iniiiiii .it ahont ^ r m S Met.ilnikow I'eii 
\e.iis’ (iihiiie ol iiiliisoii.i without t onitii^.ilion 

( Delezenne .ind MHt Sii/annc Ledebt I he li.ius- 
nii-'SiMi 111 ‘.('tie-, ol the |)ioleol\tu powii uiiti.iIK 
< onlei ii *1 on mat In ( paiiui itiLfj iiu e li\' I'lileiolon.ise 

- J\eii(; Wurrnser .iiul K.ninond Jac(|Uot 1 he rel.i- 
tion I)Uue(“ii the ( oll( idal stale aiul I In* pli\ sioI( f'li al 
tiiiu tioiis Jil piolopi isiii \ Pezard and h Caiidroit 
Suhieii.il lesiK ular I ill ei | x-ni 11 .i 1 loll III liu oill | )iet el y 
* a-.tr.il< d c o< k-. - |'d(.iiaid Chattoii .oid \ndie Lwoff 
The (\ohillon ol lla iiiliisona ol l.iiliethhiain hs 
d'lie K'I,I lions lx l\\(,( 11 I he 11 \ |v,(.oni.i and Viu isf i iini 
'I he nils 11 \|)(;i (iinidt" Id Burnet 'I lie lel.ilioiis 
lii.tween }' Ihoilm .md .l/a ox en//s iiiclihii^is 

J Dumas l) Cornbicsco. aii<l | Baltiano The.Klioii j 
ot tile t(‘t.ink .Mid diphllu in Iomiis a<liniiiist( k d In 
till' iiioiitli I'\p( iiMu iilal 1( t.inus i.iii In piidined i 
111 (III* ;piiiie,i-p|o |,\ adtiiii” ihi' (el.unis to\iii to j 
the lood, Imt (Ik i,d>l)it is k'si a.iiil < )ii the oth(“i‘ j 
li.ind, tile i,d)liii Is itnai seiisiin-e than llu eiiniea- j 
pi^' to I he ,K I ion < (I t he diphl hern (o\iii adiinnisleied j 
in the s.iiiie u.i\- 'I liese ii suits are not in .iipeeim ul ] 
with the ii'sidl' ol olhei uta ki is. and 1 his is e\pl.iine<l • 
h_\ the authoi In the l.u ( that his piejMialjoiis . 
coiil.unt d nioK ol tin Ii>\ins i 
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Children "and Museums. 

ilirci't mltu.it ion.il w'ork .u nunpli'^Iinl l)y 
1 iiuiMUimN in the I'uiud M.ucn is a ])crjX‘Uial 
sotiru- ol sh.iMK* In IIS in thm '’ounli\'. \\c arc well 
.iwarc that nnn h I'cnijj, done in simii- nl oin own 
mu-heums, olun al the sclf-sat 1 ihi e ol tlmi olll(lal^: 
1)111 havt* we an\(hinu to lompare witli what is de- 
s(’ni>e<i in .1 reetail nuinher ol Ih'^lnix (M.inh- 

.\])r]l i<)22)- the journ.d ol ilu* Atneru.m .Museiini of 
.Natural llisttirx CimMih r l.uili tn - slides, lor ex¬ 
am) ile. Oiii own \atiiial Ilision Miisoim has lei cntly 
started one ot two loan < ollm ijons. roin|insini; in all 
some lew do/en slides Those oi ilie .Xniciiean Museum 
luimher m.in\ thoiis.inds The) <ire stored 111 a room 
aeressihle to te.iehers, wiio «an thus selei t pieiisely 
whal llie\ want lor their lUiss-ioom leitait-s. Last 
yeai more than two hundred thousand shdts weie rir- 
eulated It is not long since .i l.iir lolleeiion ot slides 
m.idt' l)\' an .issistant in our own museum was h.inded 
over to another institution hei aUM- there were no 
lacilities lor kee))ing it m the museum itsrll Needless 
to sa\, the ,\ineri(<ui Museum has a lei tine iheatie. 
It lias 861.^ nalure-study colleitions to he lent to any 
j)ul)h(‘ s( hool in greater New Voik Theie are two 
motor I a'is and .i motor <\ele to deli\ei slides and 
tollei turns. Kai h inessengi'r \isits liom twenty to 
forty schools .1 da\ 'I’lie Amerii.ui Museum is atioul 
to elect a spei lal School Serxiee hiiilding ol li\e storeys 
where from three to fi\e thoiisam! < hildreii daily may he 
taken care ol jirojxrly 'I'he l>lmd are also pro\ided 
lor 

Ol toLirse, all this eaniiot lx- <lone l>> the ordinary 
otlii ers o! the museum, and that is a hu t wdm h must he 
reiognised in this country 'I'he .\men<an Museum 
has Its own Department ot Ldiuaiuui, with Mr (leorge 
If Sherwood at tiie liead In the same way the 
hrookhn BoUinieal (i.irden has its t ui.itot ot I'.le- 
ineiitarv I'.ilm.itiun. who eontrihules to the same 
issue ot Naliiral History an mien sling iirlule on 
“ (iardenmg and the ('it\ Child. " But the woik v\!ii( h 
stalls in the museums .ind puhlic g.irdens ol New ^’■o^k 
and Biookhn is taken uji hy other outside liodics, as 
(lie .School Nature League ot New \’(irk ( ily, tlie 
president ol which, Mrs. [ohn 1 N'oilhro]), heie tells 
us how in one (d the elementan si liools in llie middle 
ot the slums ,i wonderful n.iliiie-room h;is lieen in¬ 
stalled It IS visited l)v from emlil hundred to one 
thousand < luldren e\er\ week. Hire is a jikue lor all 
lliose miscellaneous ninosities so Ireinienlly rejected 
hv the staid museums. Thev i.m he placed m the 
hiUuK of the children and hiany a fasi mating lesson 
drawn from lliem. The lo\e ot n.iture thus Begun is 
earned out into the open b\ means of summer camps, 
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and so becomes linked up with the Boy Scout camps 
with their truveiling museums. 

Well, why is it that the Americans have got so lar 
ahead ol us on these lines? They have.no doubt a 
iK'w field to cultivate, and they do not have to contend 
against the territ)le weight of inertia inevital)lc to 
some of our royal and ancient establishments. But to 
a large extent it is because Americans are not ashamed 
of having an ideal and of talking about it. They do 
not mind saying what they are going to do, and they 
make the utmost of everything that they have done. 
This IS not tlie Englishman’s way, but it is a way that 
inleresls the public both ruh and poor. It brings 
money from the former and enthusiasm from the latter. 
If we w’ant to achieve the same results we must not be 
aliove following somewhat similar methods. Here, 
during the suinnier holidays, are the children crowding 
our museums at South Kensington day after day. 
Cannot something more be done for them, e\en if we 
shed a little dignity in the process ? 


Ninety Years of British Science. 

The Brilnh Association for the Advancement of Science : 
A Retiosped, 1831-1921. By (). J. R. ilowarth. 
Bp. \ii + 3i 8. (London. Broish Association, Bur¬ 
lington House, 1922) 75 bd. 

R. liOWAKTH IS to be congratulated on the 
manner in whic h he has uscxl his opportunity, 
w'hile the record he has produced is a most ample 
justification ol the title of the Association—the British 
AsscKiation for tlic Ad\anccmcnt of Science—-British 
in that its meetings ha\c been held in nearly every 
part of the himpirc, India c'xcepted; and jierhaps, as 
the part India can play in advancing science i.s more 
fully recogniseil, we may in the )cars to come have a 
meeting at Delhi, the c entre ol a civilisation dating back 
centuries before the Association. 

The work is due to a suggusiion made l)y Sir Charles 
Parsons when president in 1919-20, and ow^cs much 
to his generous support, while the author has been 
helped in his task by many friends whose assistance 
is gratefiillv ackncjwledged in the preface, (oin- 
mcncing with the liistcw. of the haindation of the 
Association in 1831, the work deals with its relation 
to the advancement of science. Us organisation and 
mecting.s, its aid to re.searcli, its connexion with the 
State, and its work overseas. The author .states that 
his aim has been “ to provide a sununarv' review ol its 
ac'tivilies, with examples,” and this he has done with 
conspicuous success. •. 

founded in i53^,'i^!^s^socmtJon’s life 0/ ninety 
years has been stirring events. Sir David 

Brewster was its founder; in the Edinburgh Journal of 
NO. 2757, VOL. no] 


Science (vol.'5, 1831) he wrote : “ Some months ago 
it occurred to the editor of this work [himself] that the 
general interests of science might be greatly promoted 
by the establishment of a Society of British Cultivators 
of Science which should meet annually in some central 
town in England.” In w'riting this Brewster had in 
mind the work of the Deutscher Naturforscher Ver- 
sammlung, about whicli an article had appeared in 
the preceding volume of the journal. The objects 
of the meeting of this society were, as the author of 
this article stated, to promote “ acejuaintance and 
friendly personal intercourse among men of scncnce; 
but other great and more important benefits grow out 
of them.” “Might not,” he continued, “similar 
results in our older c:ountry be looked for from a 
similar institution.” This .statement sums up the work 
of the Association. Similar results have followed, but 
to an extent undreamt of by Brewster and his c'ol- 
leagues. The first meeting was held at York. Dalton 
was there—“old Dalton, atomic Dalton, reading,” as 
Murchison wrote later, “ his own memoir, and replying 
with straightforward pertinacity to everv objection 
in the highly instructive conversations which followed 
each paper.” 

Ninety years later the atom has been resolved into 
its constituent electrons, and Thomson, Rutherford, 
and Bohr have stated in no uncertain terms the laws 
which govern Lhe planetary system of the atom, 
atom no longer when subjeit to tlie liombardment of 
the swift-moving electrons of the cathode rays. 

The second meeting of the Association was held at 
Oxford, and the third at Cambridge. Sedgwiek was 
president, and Mr. Howarlh has printed an interesting 
selection of autographs of members present—Brewster 
Airy, Babbage, Faraday, Forbes, Tlersdiel, Buckland, 
Ifarcoiirt, Murchison, Phillips, Peacock, Rigaud, 
Sedgwick, Whewell, Ifouston, etc., all gicat names ; 
the phj’sical sciences predominate. Biologv’ was not, 
or rathei it was represented by a little natural history, 
with some l)otany and geology. Of the Oxford meeting 
Murchison, afterwards general secretary and (1846) 
president, wrote that “ under the presidency of Buck- 
land, the body was licked into shape and divided into 
SIX sections.” 

Started thus under brilliant auspices, the Association 
has been a potent factor in the advanc ement of science ; 
in its earlier years, it is true, it met with criticism and 
ridicule in some quarters—Di(-kens’s “ Mudfog J^ipers ” 
may be incntKine(.l; these it Inis otit/ived, and the 
I striking success of the Edinburgli Meeting of 1921 
I showed that even in rlic altered condition.s of the 
twentieth century there is still ample work for it to 
undertake. 

Turning now to a brief reference to its numerous 
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activities, from the commencement these have not 
been confined to the period of its annual meetings, 
and its main contributions to the advancement of 
science have been through the work of its various 
committees, aided by grants from its funds, and 
through the reports on the state of some special science 
drawn up by a member deputed for this work. “ We 
repudiate,” wrote Murchison m 1845, “ that the chief 
aim ot our existence is to stir up a few embers of scientific 
\varmth in tlic provinces,” and Owen, president in 
i8q8, claimed that the association was realising the 
dream of Francis Bacon recounted in his “ New 
Atlantis” Whewell in 1862 wrote: “ The Association 
wants money and ought to get it for it .spends a great 
de.il. ” lie miglit have added, on objects of the utmost 
importance to the welfare and progress of mankind. 

Mr ll()\\arth has given in an Appendix a complete 
list of the grants for research. 

The following is a summary of these; 


Section 

1 

5 


A {\Tathernatic<; and Physics) , 

34.077 

18 

7 

R {C'fu'niistr>} .... 

. 4 .i 7 « 

17 

s 

C ((ieology). 


3 

II 

]) (Zoology) and K (Botany) jointly . 

• 1.570 

1 

10 

J) (Zoology) .... 

. 12,093 

15 

5 

1 '. ((.cugrapliy) .... 


IS 

4 

(!•' conoinu -')... 

. r,t 22 

4 

3 

0 (iuigineeiing) 

. 4.16j 

7 

f) 

U ( \nthioi)olog>) . 

7 , 22 (> 

16 

1 1 

1 (PhvMology) 

5.II5 

n 

7 

Iv (Botany) ..... 

• 1,052 

15 

I 

I (I'.diuation* founded m 1901) 

53 « 

18 

6 

M ( Agiuultiirc founded in 191.2) 

5 


0 


The total sum expended since 1834 lias been about 
83,000/., somewhat less than loool. a year it is true, 
but no inconsiderable sum wiien it is rememiiered it 
lias been raised almost entirely from the subscriptions 
<)1 its memi era, in the mam men and women of science 
ihemseKes. 

The attempt to give details of the researches pro¬ 
moted l)y these grants would occupy far too niiicli 
space An interesting account will be found in Mr. 
ITowarlh’s ])ages. Reference may, however, be per¬ 
mitted to a few taken irom the list for Section A. 
Ih'twecn the years 1862 and 1910 about 1100/. was 
sjK-nt in establishing elecinral standards, which arc* 
now adopted throughout the world and liavc formed 
the foundation on which the whole edifice of applied 
electricity is reared. Tlie observatory at Kew was 
supported from 1843 to 1872 m great measure by 
grants of more than 12,000/., and for many years, by 
the issue of accurate standards and in other ways, 
promoted in a marked degree meteorological science. 
Under the subject Heat wc find “ Remeasurement of 
dynamical equivalent, 1870-80, 106/. os. 6d.”; Joule’s 
work was thus supported by the Association. 
Seismology has been aided to the extent of more than 
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2500/., while grants to tidal observations ha\ e reached 
about the same sum. Similarly, from the other 
Sections examples might be given, showing the 
influence the .Xssociation has exerted on progress and 
the value and wide scope ol its Murk. For ninety 
years the Association has laNnired.a union ol \oluntary 
workers for tlie advancement of science. In the words 
of Rayleigh, president in 1884, ‘‘Tlie work mav lie hard 
and the discipline .severe, but the interest ne\er fails, 
and great is the piuilegc of adiiecemenl ” Of tlie 
acliievemenls of iJie Association .Mr Howarlh's l)ook 
i.s a fitting record. 


A Standard Treatise on Crystallography. 

Crystallography and Practical Crystal Mca\i(ienicnl. By 
Dr. A. E. H. Tutton. Second edition In 2 vols. 
Vo). 1 : Porin and Structure. Pp. xmi f 746 fxiv. 
Vol. 2: Physical ami Chemual. I’p \ 111+ 747- 
1446. (l.ondon : Macmillan and Co, Ltd., [c)22.) 
505. Jiet eac'h. 

HE eleven years w'hicli have elapsed since the 
first edition of this work appeared, liave 
witnessed a leniurkable and welcome increase in the 
interest taken in crystals by ehomist.s and pli\sicisls. 
On the rhcmual side tins has been due paitly to the 
efforts made by Pope and Jiarlow to con elate chemical 
composition and ciystalhne form, and partly to the 
tardy recognition on the ])art of (•iganic cliemists that 
the crystal form and optical profierties of a substance, 
ome accurately determined, form the most \alual)le 
mean.s of identifying it tliat we possess On tlie 
physical side interest has been aroused by tlie remark¬ 
able discovery of Laue and his collaliorators that the 
conception of a crystal as an orderly arrangement of 
very minute particles arrived at by the experimental 
study of crystal morpliology, and also from purely 
geometrical considerations, had a solid basis in fact 
and lould be demonstrated by the diffraction of 
Ronlgen rays. In the hands ot tlie Braggs and of 
others w'orking on similar lines, this discovery has led 
to a very wonderful increase in our knowledge ol crystal 
structure. It is natural that these advances should 
be reflected in’the work before us, and wc find accord¬ 
ingly that Dr. Tutton has found it ncccs.sary to employ 
nearly live Iiundrcd additional pages to deal with the 
wealth of matter the past ten >ears have provided. 

This has necessitated the division of the work into 
two v'olumcs, each consisting of two sections, and has 
also led to a certain amount of rc-arrangement of the 
material contained m the* first edition. The first 
section, which occupies nearly one-third of the whole 
work, deals with crystal measurement by means of 
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the onc-dnie, honzonlal, receding goniometer, and 
follow('lonely on the lines of the ori.i'inal edition. A 
useliil account fd methods of ^onumu-try at low 
lemperaiures has been inlrodured , and the use of the 
two- and three-i iicle ;:onionieters, and the mellKids 
Ixiscd <ui the ;;noTnonic |)roje(tion ami asso{ lated with 
the name oi V. (h)Ids( hniidt, re< ei\e more adc(]iiate 
treatment than before The simlent will, howt'ver, 
miss in this (hauler the eKtiaordinanh detailed 
<leseription ol e\ery step in experiment and 111 (om- 
piitation to wlmh Dr. Tutlon has atiiistoined him in 
what lias };one betore , ami when lie finds that three 
Jiundred pat’cs «ire de\oted to tiie discussion of one- 
ciicle ^amiomeliy the enthusiast for two-i inle methods 
will sraicciv perhaps feel (onlenl w'lth pait of one 
chapter. .M.in\ re.iders will wish lor fuller informalton 
as to the metliods ol drawing <r\stals devised by 
IVnflcdd ami 1 IV (ioidsehmidt, am! would ha\ e welcomed 
some aeeoiint ol the ideas on ‘‘ eomplication ” developed 
by tlie hitter. 

The se( mul hall of the first volume deals with crystal 
structure and X-tay analvsis and lontains much new 
matter. In parti* ul.ir,atl«-ntion m,iy he dincied lo the 
well-illusl rated and coneise aiaoiml of the Soiiiuke 
point sy.stem.s and <iDo to the tiseliil table of the 230 
space groups, which will be louiid helpliil as an intro¬ 
duction to a somewhat in.iccessible |iart ul the subjeei. 
Dr. Tullon’s ticatment aiouscs the wish that he had 
used Ills powers of ilcar e.xposition to elueid.ile still 
further these dilficuU but very important imitters. 
I'he (hapter on tlie ajifiliialion of X-rays to the deter- 
minatlun ul' r)stal stun tuie gi\ es <in .ulmirable account 
of the progress that has been made, while the sketch of 
h'edorov’s views nn the correct setting of cTVst.ils and 
on the compil.ilion of a dutionary of crystal forms to 
faeililate the uhnlifieaiion ol eliemical compounds by 
their inorplicilogv .ilom*, wliols our curiosity, and leads 
us to wisli that Dr 'lultoii h.ul sliuwn us how to work 
out lhi‘ letKuiar densitv and tlie (ornat setting in .\ 
tew lypH ai c.ises 

The third seelion deals in tlie mam with irystal 
oplies, and bc'gins with an mlroduc'tory chapter which 
contains read.ible accounts ol mattia's so diverse as 
thermionic valves. racJio-ac tiv ily, aiomie numbers, 
isotopes, tlieorics ol atomic structure, the Zeeman 
effect, Aston’s positive ray mass speclrogmpli, tlie 
Michclson echelon, ami the Lummer-Cichreke plate. 
'I he .sun ceding i luqiters aie 111 the mam reprinted irom 
the first edition, but the treatment of (he mocles of 
jirmliH tion of mono* hroniatii light is iuller and im lude.s 
a useful c!es{ripljon ol the mercury v'.ipour lamp. 
When explaining the colour efte* ts observed when tlun 
crystalline ])]aic‘S are placed between cTo.ssed Nicols, 
Dr. Tuttoii says : “ The Nk'oI analyser itself introduc es, 
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I when crossed to the jwlarising Xicol, a change of pha.se 
' of half a w'ave-lcngtli, like the act of reflection in the 
case of thm films, and tins A '2 rcf|uircs to lx* added to the 
retardation of one ray behind the (ither brought about 
in traversing the crvstal.” Ivxperience has shown that 
this statement is u source of perplexity to the average 
student, and it is to he regretted that Dr. Tutton has 
not followed the more reaciilv mtelligililc treatment 
adopted by (irotli in the.' successive editions of his 
“ Dhysikalisc he Krystallographie ” 

The general excellence ol tiic illustiations is su high 
that llie figures explanatory of the use oi the mica 
plate m finding the optical sign of crystals seem 
scarcely to ronte iij) to the standard. A photograph 
of tlie ])!ienc)menon reproduced as a jilatc would 
have been more in keeping with tlie style of tlie 
book The figures and descriptions of polarimclers 
lor finding the optical rotation ot hcjuids take up 
valuable .space and seem scarcely necessary in 
a work on cTvstallography ; indeed, tlie connexion of 
much ol the matter m this .section with crvslals is 
somewhat remote, altliougli the reader will perhaps 
forgive tlie author it.s introduction for the sake ot its 
mliinsic interest, a case 111 point being the account ot 
lli(‘ use ot the barium plaiinocyamde screen lor secret 
signalling during the war. The last two chajitcrs of 
ihis section contain a lull description of the various 
types ot nncroscojxs and ol the principal metliods 
employed m the nncroscopK' examination ol crvstals, 
l)olh when isolated, or when occurring in rock .shc'es. 

The concluding portion of the hook opens with an 
excellent discussion of isomorphi.sm, isogonism, polv- 
morpliisin, and enantiomorphism, which may be; 
especiallv commended to tlie notice of chemists, who 
will find llicrem much interc'stmg mloimation as to 
recent vvoik not easily accessible elsewhere. The next 
chapters are devoted lo the iheriiial and elastic pro 
periiesol crvslals,and in particul.ii lo full elese ri[>tions 
ot the ingenious and elaborate apparatus clcvised by 
Dr. Ttitlon for measuring them, and to thc'se have been 
ap|)encled somewhat irrelevant acrounts of tlie Intc'r- 
terential ('omparalur lor standards of length, tlie 
Alic'helson Interlerumeter.und the Klalon of Faliry and 
IVrot. 'The linal chapters of the book are devolecl to 
lhc‘ consideration of the electric' and magnetic pro- 
[icrlics ol (lystals, and to a brief Init siinicient account 
of so-called “ liquid crystals ” 

It will be seen, then, that these twm volumes are a 
mine of accurate information on matters lielonging to 
a wide fic'lci of knowledge, and testify alike lo the learn¬ 
ing and industry of the aulhor and to the enterprise of 
his pulihshcrs. The wealtii of detail of many of the 
dc.scriplion.s, the large number and excellence of the 
illustrations, and the considerable amount of irrelevant 
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matter mtrodured have naturally made the book both 
bulky and expensive to produce. It is to be feared 
that the consequent high price will place it out of the 
reach of the ordinar>' student, to wliom, if we inav 
jud-c by the long section on one-circle ^oniumetry, it 
would .seem mainly to be addressed. Had Dr. 'rutton 
rcMsted the temptation to figure and descnlie c\cr}’ 
piece of elaborate and expensive appaiatii.s whteli 
aroused Jus interest, and had be omitted all tlic para- 
gra])hs which have nothing to do w'lth crystals, the 
length an<l cost of the book might have been very 
coiiMderably reduced, and its arce.s.si!)ihty to the student 
therein' increased, without in the least diminishing its 
value ns a compendium of all that is worth knowing 
about crystal measurement as practised to-day. 


New Editions of Chemical Works. 

(r) A DicIiiAtivy of Applied ChenitsUy. Hy Sir Kdvvard 
Thoijie. Vol. 3. Revised and enlarged edition. 
FAploMve-s—Kyrofin. Pp. viii + 735. (London: 
Longmans, Green and Co., 1922 ) 3/ net. 

(2) Mt'hillograpliy. Tty Prof. Cecil IT. Desch. (Texl- 
Pooks of Pliysical Chemistry.) Thud edition. Tp. 
\i -h 440. (London • J.ongmans, Green and Co., 
1922 ) T()s'. net. 

(3} A ('oiiei\'e History of Chcmiitiy. Ity Dr. T. P. 
Iblditch. Second edition, revised. Pp. xi-1-276, 
(London Methuen and Co., Ltd , 1922 ) 6?. 

(4) An Introduciion to the Principles, of Physical 
('henustry fioni the Standpoint of Modern Ato/mstics 
and Thermodynamics. Hy IVof. E. W. Washburn. 
.Seeond edition, revised, enlarged, and re.set. Pp. 
\\\iiif5i.S. (Now York and r.oiulon: McGraw- 
Ibll lt( k Co., Inc , 1921 ) 20s. net. 

{^) Ihe li isserslolfionen-Konzentialion: thre Pedeu- 
tang 111! die Uiologie and die Methoden iliro Messnng. 
\'on Prof, ill l.eonor Maliaelis. (.Monograpliien 
ails ilcni (icsamtg(‘biel dcr Ph}'siolog)e der l^flan/,en 
iind (hr Tiere, Jknal I) Zw'eile, volhg iimgear- 
bi'itcle Aullago. Ted i • Die theorelischen (iuind- 
l.igcn Pp xi-f262. (Iterhn; J. Spnnger. 1922) 
(h'lniany, 09 marks ; England. 8^. Ui. 

''llli ie\ lewing of ifrw editions is a ditticult and 
soiiieuliat Ih.ankless tusk, if only on account cjl 
ill'- dcl-uled comiiarisoii which is needed m order to 
discover ihe novel features which .done call for com- 
mciil or eiiliLism. The four woiks in Jvnglish of 
which new editions are here noted are all w'ell known 
and It Would be superfluou.s to refer to iheir obvious 
merits, e.Nccpt in so far as they have been enhanced 
by the revision which they have undergone. 

(1) The first two volumes of liie new edition of the 
“ Dictionary of Applied Chemistry ” have received 
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adequate notice m these columns. The third volume 
covers the letters F tu K, but begins with an article 
on Kx[)losives,” w'hieb has obvioiislv been e.uned 
over from tlie prec’cding \ olumc on ac( ouiu of its K ngtli 
and imjiortaiKc‘ In rcMsing this arlide Mi Perry 
has e\|).inded it to nearl) ioo page's i)\ inciudmu notes 
on a large niimtier of new explosm-s wlndi have come 
into use during tbe last lew \cais The ailicle llnis 
continues to fulfil in its own lirld the mam pm pose for 
w'hirh a dictionar)' exists, n.inulv, ic) piovidc some 
information in re fc-rence to cner) topic whichmavgive 
Use to inquiry. The main lines ol de\clopinent ol the 
manufacture on a very large scale ol a lew principal 
explosives during the war are, however, also .tdequately 
dcialt with, and useful inloimation is given nii jiomts 
such as the prei)aiMlion, jninnealion, and proiieilies of 
T N T., and its use in the manuka ture ol amatol The 
portion of the dictionary which is imludcd m the 
present volume has been e\j).indcd by ncMrIy unc- 
quarler Irom 602 to 735 jiages, and a somcwli.it careful 
eonipanson of tbe old and new editions has sliown that, 
almost without exception, each of the imjiortant 
articles has contnbutc'd to this expansion. Fresh 
features ot the new edition include an aitule on (he 
interferometer by IT. If. Robinson, and an .irta le on 
hardened or hydrogenated oils by (' A Mitchell, while 
gas warlare tonus the subject ot a short unsigned 
article. A completely new article on glass, by Prof. 
W. V. S. Turner of .SlielTicld, h.is replaced the article 
on the same subject which apjieared in tlie old edition ; 
the illuslraliuns given m the new art ale ol the auto¬ 
matic machines usc-d for the manufacluic ot bottles 
are remarkalile as suggesting something even more 
comjilexthan thec'ligine-roomofasuhmaime. Through¬ 
out the volume there is evidence of adeejuale revision, 
vvliK h fully justific's the issue of (he new edition 

(2) The third edition of Prol. (' II Desc ii's '* Metal- 
logr.ifihy ” retains all the valuable feature^ on which 
the re[)Utalion of the hook ha. been built. Sub¬ 
stantial additions have lx*en made m the (ha[>ler on 
the ph)si«al pro[)erties of altov^, where iniporlant 
devi'lo|tmeiits which ]iad taken place sin<e 1913, 
especially in the study of magnetic .ind clcstrical 
jiropertics, are dcsciibed. Additions have also been 
made to the chafitcr on i.oito.moii, in which the recent 
\\c)rk by Dr J. N. Fiiciid m the Journal ol the Fhenucal 
So( loly. IS now im orpoiated, together with other work 
which has appeared m the Journal of the lll^tltute ol 
Alelals and the Tuinsactions of the I'ar.ulay Societ}', 
where a general disc ussion on this subject is reported. 
'Pile chapter on (he melallograjihy ot iron and .steel has 
also been revised, one imjiorfant new feature being an 
equilibrium diagram for iron and nickel, in w'liich the 
changes that take place m the solid'metal as it passes 
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from the non-majnietic into the magnetic condition 
are represented by lines, which show the formation of 
a definite series of solid solutions, instead of by blurred 
ureas. The aj)|K‘ndix, in which the various binary, 
ternaiy, and (juaternary systems which have been 
studied are «lassified and summarised, has been revised 
to iiK'lude jMihlic.Uion-, received down to the time of 
going to press. 'I'he new edition incorporates the 
results of nine yeans of work in inel.dlogra]>l)y, and it 
can be heartily commended foi its up-ttwlale presenta¬ 
tion of this important siibjci t 

(3) The first edition of J)t. llilditch’s “ Concise 
Ili.story of diemistry” was rcMcwed m Nature of 
October lo, r()ii, |) 510 The new edition has been 
expanded from 263 to 276 pages, and, in view of the 
number of additional topus tluil have come into 
prommeiu'c during the past tin years, it is clear that 
the conci.seiiess ol llie old eilition has been at least 
fully maintained in the neu. It w ill thus be lound that 
the nucleus atom, X-ray .malysis of irvslals, Wosclev’s 
atomic mimhers. the (Kiel llieory ol Langmuir and the 
discovery of isotopes, are all desi ribed in the course of 
three pages m the chapter on the “ Ultimate Constitu¬ 
tion of Matter,” ahliough another page is given later 
on to some of these subjects. Gas warfare is described 
in a paragraph of eleven lines, and “anti-gas” is 
summed up in a paragrapli of lour lines. In a few 
details only the revision is perhaps incompiele, eg. 
the list of the metals ot llie rare earths is still that ol 
1909, witli holmiiim omitted, and the atomic weights 
(which are of the same date) might well have been 
supplemen'ed by giving also the atomic numbers ; 
moreover, the new matter is by no means fully repre¬ 
sented m the subject index, although the author-index 
appears to have been revised. The value of the ix^ok 
as an index of chemical discoveries is preserved m the 
new edition, although it would obviously be useless to 
look for detailed descriptions m so compact a volumt'. 

(4) Piof. Washburn’s “ Principles of Physical 
Chemistry” was reviewed m these columns on Junt* 
I, 1916, p. 277, and has established a wide reputation 
in this country a.s well as in the country of its origin. 
As the first edition apjieared but seven years ago, only 
those sulijccts which have developed since the war 
have called for further elaboration. These include, 
however, the work of Aston on isotopes and all the 
recent work on atomic and molecular structure. It is, 
indeed, remarkable evidence of the rapid progress 
which lias been made in this field that, w'hile the first 
edition stops with an account ol the qualitative aspects 
of the periodic classification, and of the models which 
Soddy and Harkins put forward in order to explain the 
sequence of properties, these two figures have dis¬ 
appeared in the sedond edition in favour of a large chart 
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illustrating the Lewis-I^angmuir theory; and this 
chart in turn is probably already obsolete in view of the 
suggestions put forward by Bohr for making use of 
the quantum-orbits of the electrons as a basis for the 
periodic classification of tlic elements. The work on 
the X-ray analysis of crystal-structure, which was 
briefly mentioned m the first edition, claims eight pages 
in the .second edition, .\nisotropic liijuids are, how'- 
ever, inadequately (and perhajis incorrectly) dealt 
with, e.specially in view ol recent French work on this 
subject. 

(5) Dr. Michaelis’b book on “ Hydrogen Ion Con¬ 
centration ” was first is.'sued in 1914. The present 
volume IS a new edition of the first and theoretical part 
of the book, and covei-s two mam topics, namely, the 
chernual equihbriiini of ions and ions as sourci's of 
differences of eleUrica) potential. The subject has 
attracted even more attention from physiologists than 
from chemists, and Dr. Michaclis’s book is actually 
issued as the first volume of the senes of monograjvhs 
on physiology ; but this does not detract from its value 
to physical chemists, and especially to those who are 
liable to be called upon to answer the conimdnims of 
iheir biochemical colleagues. 


Phosphatic Fertilisers. 

hauc Slags ami Rock Phosphates. By Dr. G. Scott 
Robertson. (Cambridge Agricultural Monographs.) 
Bp. .XVI-M20. (Cambridge: At the University 
Press, 1922.) 14?. net. 

URING and .sinre the war the position in this 
country with regard to the supply of basic 
phosphatic lertihsers has undergone a radnal duingc. 
On one hand, the ousting of the older Bessemer process 
by the modern open hearth process of stecl-making 
has led to the virtual disappearance from the market 
of the high grade basic slag to which the agriculturist 
was accuslomed, and its replacement by a totally 
different mutcrjiil of much lower phosphorus content 
and frequently of low “ citric-solubility.” On tlie 
other liand, the development of the extensive deposits 
of rock phosphate m the Pac'ific Islands has rendered 
available greatly increased amounts of this material. 
The field experiment-s at Cockle Park, from which most 
of our knowledge of the value of Ixisic slag m agricul¬ 
ture w'as derived, were carried out with the now obsolete 
high grade Bessemer material, and prior to Dr. Robert¬ 
son’s experiments practically nothing was known as to 
the fertilising value of the new open Jiearth slags; 
the experiments in this country on raw rock phosphate 
were also few in number and not very conclusive in 
result. 
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Dr. Srott Robertson’s experiments were carried out 
on several different farms in various parts of Essex 
during the years 1915-20, and were designed to test 
the relative fertilising value of Bessemer and open 
hearth basic .slag, and of mineral phosphates, on 
pemianent grassland eut for hay. The results of these 
experiments form one ol the most important eoiUrilm- 
tions which h.ive been made m recent years to the 
hler.iluie of pliosphalic nuiiuires, and their pul)lu,t- 
tion in book form is thus very welcome, ft was 
found that on heavy soils of the London ('lav and 
Boulder Clay the improvement effected by rock phos¬ 
phates compared favourably with that due to high- 
soluble basic slags, especially in a wet season when the 
hay harcest w'.as late, and on sour soils. The low-soluble 
tluor-sfiar slags were definitely inferior, thou.gh still 
efteiting a lonsiderahle improvement. At two of the 
teniri-s where the experiments were earned out there 
was no lesponse to phosjihatic manuring, and the 
autlior produces evidence that this is due to the 
operation of another limiting fat lor, probably dcficicncv 
ot potash, 'rhis point is of interest in conne.xion with 
the fait, well know'll to agriculturists, that basic slag 
IS not invariably effective on all grassland. It is <|Uite 
likel) that some, at least, of the.se failures are due to a 
siiiiii.ir cause. 

Dr. Uobertsoii did not restrict his work to the 
delermin.ation of the yields of hay on his plots. He 
liresenls interesting data on the botanie.al composition 
of the herhagp, and on the effeet of the phosphatii 
niamires on such soil factors as moisture content, 
temperatuie, total nitrogen ,ind nur.tte content, 
liacterial numbers, and acidity, all of which, together 
with (lunate eonclilions, are considered in relation to 
their possii Ic infliienee on the yields obtained. 

Xeedless to say, t!ie book i.s well printed and pro- 
diKed.liiit the pnre is liigh for a small volume and 
will eerl,Hilly rc.act unfavuiirubly on its sale. Tins is 
legreLlable, for it deserves a wide circulation among all 
mtcrcstcil m the improvement ol our grasslands and 
111 t!u' country’s agnciiltiir.il produotion. 

II. y P. 


Our bookshelf. 

(1) Fehit/i. By Sydney J. Johnstone. New edition 
re\ ised and enlarged. (Imperial Insliture. Mono¬ 
graphs on Mineral Resources, with special reference 
to llic British Empire.) Pp, x + 122. (London: 
John .Murray, 1922.) 6s. net. 

(2) Oil Shalti. By Dr. H. B. Cronshaw. {Ibid.) Pp, 
x-l-80, (London: John Murnay, 1921.) 55.1101. 

(i) Mr. S. J. Johnstone’s monograph on sources of 
potash IS the most useful summary that has been pro- 
duced since that written by Messrs. H. S. Gale and 
w. h. flicks for the Geological Survey of the United 
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States (“Potash in 1917,” publislicd 1919). it has 
no index, but ends witli an excellent bibliograpliy, 
arranged in the sequence of refi rcnces to the papers in 
the text. The author deals w ilh all cdiunH’icial souicc.s 
ol potash, including (p. 112) llie pioducl styled Karroo 
a.sh, a re.sidue Irom the ignition of ilie slurp-dung used 
as fuel in the Ranoo rcj^ioii of S Ahii <1. The aliention 
now given to alunito is well rellccied m the summaries 
on pp. 51 to 60. The inctluxis ol licalmenl are 
dcscrihrd, and it m.iy be rtmembered that a lesearcli 
l)v \V. T. Scballer, the miiieraiouiwt. hd to tin' sun- 
gestion of ilu- slmuUanoou^ extiaiiion Irom .duniic 
of j)olash and alumina for 1 omnuH lal puiposes. The 
nomenclature in the analyses of pioiluds iiom the 
Alsatian mines on p 12 does noi agire with tli.it adopted 
elsewlicro in the text, and the use ol “ kaimte,” here 
and on p. 5, as a synonym for “ s\ 1\ inite " is an oheious 
error. “Sylvinile” is, of (ourse, a trade-name for 
a mixture of s\lvine and nuk-salt It is surel\ time 
ih.tt ‘•mun.ue ol jiotash.’' as n name loi a kubstanie 
cont.umng no ])utasli, dis.qjpeared On p. 5 the 
potassium-ei nteiil of various products is gt\en. <aleu- 
latcd as pota.sh, and the German and oilier silts are 
(pioled .IS yielding too i)er tent. W’e lieliiAc that 12-4 
per cent, was the of')i( lal hgure .ulopled hv the ('icrmaii 
Potasli Syndicate in 1921 Tlie .uxount ol the oeeur- 
reni es of the orchnaiy soluble pot.issium sails seems the 
least satjslaitory part of llio |)reseni memoir. What, 
lor instance, is meant (p. ii) by “ the aiuoimt ol poi.ash 
averages 30 per tent, of potassiuiii <hloiide’’ in the 
deseriplion oi an Alsatian deposit 

(2) Dr Cronslaw’s review* ot oii-shale rc.sourees is 
valuable as a record o| attempts to loi.Ue siuh shales 
by boring m Ivngland Somelhing seems to have gone 
astray m the account of ilie bnlljiasile coalfield (p. 28), 
where the Stottish “ Tlrovburn shale” and a place 
c.illed “ Newiygen ” are mtroduied. The description 
of explorations and results in other countries shows 
how* comparatively successful the mdusiry has been in 
south-eastern .Sroll.ind, tliough even liere tlie re- 
Imeries are now* to be supplied with imported oil. The 
autiior jnovidcs a good general and loial bibliogru|)Iiv. 

(i. A. J. 

Towfi Theory and Practice By W’. R. Loth.div, G. I.. 

Pepler, Sir T G Chambeis. R. l.'nvMii, and R. T. 

Kciss. Edited, witli an Introduction, bv ( . B. 

Ptirdom. Pj). 139. (London: Jfenn Bros, fad., 

1921.) 5?. net. 

Mr. Purdom points out that, notwithstanding the 
frequent mention of ” g.irden-cities ” in the popular 
])ress, it IS not generally understood that it is a teihnnal 
li'rm denoting a self - contained area set out upon a 
definite jilan and including w'lthm its boundaries all the 
requisite elements for the life ol an independent 1 om- 
iminity, and that Lctdiw'orlh and W’elw'yn alone eon- 
lorm to this definition. Tins little book on tlie theory 
and practice of the garden-city contains five essays 
which deal with various aspects of the <iiiestion. Mr. 
W. R. I.ethaby deals with the town ilsclf in an essay of 
a general character; Mr. G. L. Pepler describe.s the 
town plan, showing how tlie garden-city endeavours 
to combine practical utility, the convenience of the 
workers and business undertakings, and [esthetic and 
hygienic considerations, and Mr. Raymond Unwin, m 
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llu‘ ln^t SI/C of llic town for j^ood social life, 
(onst(l('[^ ainonj^ other matters, liie Itcarinj; of the 
nitniher <•! the i><)|jiil.ilion U])on the (|lU‘^t!on t)l cdura- 
11011,1 1 l.K 1 lilies ami art 1st II dev clojinunl. siii h as iiiiisic 
.Old the dr.iina Mr J^ciss r<nsi-s sonii' inlnistin^ 
|)oH)ls ill I oiiiU'Mon with 1.1 ml \cduc> and llic po-sibility 
ot (o-o|)i-ration with lixal autliontics in the matter ol 
ratiii;; and tlu' development ot munnipal ailnities. 
For the use of those who wisli lo pursue tin subject 
furllier, a luhlio<ira))h\' is appended 

Laud and Sea Sf^ecd Rcehoner J)esi<;ned Iw (apt. 

\V. N. Mille.in. (r,ondon Fonslrueted hy F. 

Cooper and Sons, Ltd.) i/. ris’. (^d. 

'I'tijs IS an iiiMinment of tlie slide-rule t\pe. wimh lias 
of late )'ears met with (oiisiderahle fa\our .imon^ 
na\t^ators lor deahni: willi that i lass of )>iohlem m 
wlmh .III .ippioximate solution is suflH'ient. 11 \ 
means ol thi‘ nisliument it is possible lo obtain (1) 
speed, when distamc- .ind el.ipsed time are known; 
(2) el.ip.sed lime, wlien speed and distame are known ; 
L>) distance, wlien eln|>sed time and speed are known. 
'I’he .slide-rule consists ol two sc .lies, namely, {a) a tune 
.sc ale, s(\led the “Slider." and (/>)adislame scale,and 
b) selling; these in correct mutual relation any of the 
abo\e ])ioblems can be de.ilt w'lth in one smijile opera¬ 
tion. Thus, if el.ipsed time is S'" 40', while distance 
steanud is 3-2 miles, all lb.it is ma essary is to brill” the 
graduations denotm.u, these tw'o \.dues \crti(ally 
opposite to each other, when the recjutred s|)eed, in 
this ease 22 2 miles per hour, is r ad off on the distance 
s(.ale, o|»|)osite the dnision on tl ’ time scale marked 
one iioui 

A mndilic'aticm ol the instiument, known as the 
“Air Speed Reckoner,” lias a sperialiy adajited 
distance sc-ale to meet the case ol hi;^h speeds m the 
nasigation of the air. 

Tlie mampul.ition of the sc .ales is simple, and easy to 
”rasp, .and the nnention seems well ackijiied lo the 
purpose ot dispensing witii troiihlesoine arilhiiietic.il 
calcadalions wlm h the designer .ipjaairs to have had in 
\iew. 

ihvt and Rate. Jn(liiof>idiioi,al yAacna Jly F. F. 

Armit.ige I’p \i I in (London. Longmans, 

(hceti and Co . ic>22 ) 7^ (>d net. 

.Mr. AkMir.xc.i diMUs^cs the ul.ition ol diet to soiiiire, 
piiimenlation, and head loriii In ic-ierc'iue to siatme, 
alter an anabsis of ihe loini \aliie> ot sl.ijile .irlnlc's 
ol food in diflerc-iii p.ins ol ihe woild. lie sllgge^ts th.il 
each IS a.ssociateci wnli a p.iitaulir i_\|M‘ ol plnsif[iie, 
and shows that •'cauit) ol lood is a coiicoimianl ol 
chmmutne si.dure, and ';.c rerw; In dealing with 
piginentatioiy lie show-i dial pieim-ui.dioii \.iric‘s will) 
the amcniiu ol salt whic li ent<.is cliietil) or mdire<.tl\ 1 
into the diet, the- grc.iusi being consumed 

l)\ the- l.iircr lacc's. The ciuesiiun of pigmentation is 
obscure, and allliougli il is generallc ic-garded Us due 
to environment, it is not cle.ir how v.iiialion has been 
brouglit abend. It is not impossible that the c-liemical 
ac tion set u[) hy .salt may be one of tlie factors imolved 
In regard to head form, tlie autlior suggests that the 
difterence between long and broad heads m.ty be due 
to the difference of muscular effort requisite in masti¬ 
cating soft and hard foods. The author does not appear 
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to be aw'are that a similar suggestion, both .rs to the 
effect of muscular action and hs to the character of 
food, was put forward hy Prof, .\rthur Thomson some 
years ago 

Int/odnetioH d reittde des fonehons elliplujuei a 
Llinage dt'i tdndianb da /aailles des scietuc^ Par 
Prof. P, Tlumbert Pp 38 (Paris* J. Hermann, 
ic)22 ) 3 Irani s. 

Kii.TPiif tunctions are not studied b\ m.dhe- 
iiiutical slLideiits unless they .ire speci.ilists m mathe¬ 
matical anabsis, jet a knowledge ot the most important 
tlcmenfarv f.u ts about these functions is essc-ntial for 
advanced woik m inan\ branches of pure and upjdied 
niathenudics Prof. Humbert’s object is to supply 
this information in a coin eniently brief form. Starting 
wilb (he elementary theory ol residues and contour 
integrals, the author introduces tlie notion of periodic 
functions defined h\ integrals doubly periodic func¬ 
tions ihc'n follow, Ic.iding to the /> function and 
some of its most uselul firoperties We then gel tlie 
^ and <r funrlions. and finally modular funclions are 
touched upon. 'Phe l)ook forms a clearly written 
introduction which c.iunol but cnccajr.igc the student 
to seek for further and more detailed information in 
standard treatises. S. B. 

On ihe Edge of ihe Rnnuval L'otesl: K\pceienee<; and 
Oh^eivaiunis' of a Ihxior in Kijiialonal ifnea ffy 
Prof A. Schweit/er 'J’ianslaledl)y Cli.Th. Cainpiun. 
(London: A and F Iffack, Ltd., 1922 ) 6v.net. 
The author resigned his profc-ssorsluj) in the I mvcisiiy 
of Sirasliourg in order to ciualifv in medicine with tin- 
\ lew of working among the natives ot the French Congo. 
His work IS an account ol live yeais’ experience at 
Taimharene on the Ogowe River. Prof .Sehweil/er is 
evidently a close observer, and he succeeds in giving <i 
vivid picture of tlie monotony of life m the oppressive 
luxuriance o! the liopic-ai loicst. The c'onsidendtle 
attention devoted to medical and surgical matters does 
not lighten the gloom. There are a few interesting 
lellccilions on some iirgc'iit trojiii .il pr(ji)lems, sue ii.is the* 
l.il>our cjuesiicm and the iclation between Idacks and 
while'', which, m view* ol tlie .mlhoi’s expe ncn< c', might 
vMlii .icbaiungc's have been c-xp.incUd The hook is a 
slioi t one, hut not without v idue as .1 coni n but ion lo the 
slncK ol the negio .ind Ills relations vvitli the ti.icier and 
mi-S' lonarv. 

Lvolnhon oj iheisiiex Riven and oj ihe I.owei Thames. 
i>\ Prol. |. W (Iiegorv. Pp. 68 (Fob heslrr. 
Benham and (.'o , Ltd , 1922 ) 2.^ bd nei 

As tins hciok’s geological conienis occupv not (|uite 
sixty pages, and as " Ihbliograpliy and References” 
I occupy three pages, and reler tec tiilv-mne ctiHcreiit 
nieinoir.s, 01 p.qieis, on various points in I'bscx geology. 
It is obvious til.It iKc bnet view oi Us c one lusions is 
possible Iwre. Tlie views c'xpiessed as to the “ FAolu- 
tion ol the Ivssex Rivers” and “'I'hc Relations ot 
Kssex and I^lidland River Systems,” etc., are not 
antagonistic to those ot jirevjoiis writers, but are mainly 
occupied by mailers more or less outsicle those treated 
by Essex geologists ol an e.irlier date. In short, it 
IS a brief w'ork of much value to all students of Essex 
geology. T. V. Holmes. 
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Letters to the Editor. 

yrhe Edit Of doei not hold him self rc-iponsjble tor 
opinions e.xpressed by hi\ lotresfondcnts. Neither 
uvi he undertake to return, or to correspond loith 
the '.oriterK of, tejeited manuscripts intended for 
this or any other part of Nai'UKK. No notice is 
taken of anonymous communuations ] 

Spectrum Lines of Neutral Helium. 

Dk sji ■Bi.iJ''TriN's letter uiNmuri; ot August lo. 
p i\~, indiiees me to write tt) say tliat some time 
ago 1 ionnd the key for unravelling the con^tltut10^ of 
the setoiuhiiv spcttnnii of hydrogen lo hi' of a kiuil 
simikir to, lliongh mote generalised than, that used 
1 )\’ Inm f"i helium VkaitHally tlie whole of this 
s|iei Uiun depeiidson till' setpienceof tlii'Balmei seties 
di note tlie ;/;th soiiuent, the wave numbei 
ol any line is of the foini ^/(„j{in), where the 
aie positive or negative inlegeis, c the line ii- 
I(kS .|2 7 -> is t(2)-/(3) f-/(l)y/( 5 )-/((:)) 1 /( 7 ) H„ i 
(U>-H ) -d'U-lK) within an observation eiioi f/\ - 
o 01 fn tai I the spec tnim is a kindol linkage speeti urn 
in wliK li the usual links aio lepkiced by the; sepaiations 
between the sineessivc lincb of the primary, nanioly. 
5 H' “iJ- 73- same macluneiy ot 

an.ilvsis used lor linkage spectra is then directly 
aiiiiliealili', but as the total number of ohseivcd lines 
IS about TOGO it m.iy be understood that a eoiisidcrable 
time Is ie(|mie(l for the completion, arr.ingement, and 
(hsi ussion of the vaiious physical eJfecls m iliffcrent 
groups of lines The preliminary work of forming the 
linkage' maps is pra<tKaUv (.omplotcd The results 
.so (le.ii ly snggi sted that ('urtts's lu'hmn spectrum was 
ImiU in the same* wav th.it 1 was on th<' point c)t 
wilting to him lo suggest his testing them, .ind now 
Dr Sillieislem’s very interesting letter comes to sliow 
m(U‘])endentl\' Hint this is the case 

It has always si'i-nu'd to me that the e.Mstenee of 
these hnk.ige s]i(‘clra forms a diflnaiUv m the orbital 
tlu'orv of speiti.ll lines I Ins ditluiilly Dr Silbei- 
stcin's Iheoiv does not meet ,'\c< ordmg to Ins theory, 
.md .ippatetitlv in anv oibit, (heorv', tlu' two elccfioiis 
aie moving mdeponilenllv, and each jiassi's Ix'twi'cn 
two of 'ts I orr('S])onding [latlis |>nl it tlu' combined 
c li.iiigi c'liergv IS radiated, tlicse two e\ ents must bi' 
absohilei' snnnil.inc'ons, and would Jiappeii, sav, om e 
in an .eon \\ M IIk.ks 

Aiu’n>t 10 

Micro Methods in the Practical '['caching of 
('hemistry, 

\ (ii\\..L in te.idiiiig methods wIik h lirings with 
il siniplu ilv .ind c'conomy should ajijx ,d (■ > all Mav 
I tlu'ieloi e direi r .'ittenlion to methods I li.iv e ni\ sell 
begun 1,1 ( .mo ol tc.n^ung c In-mistyv Itoin the begin 
nmg 1)V " line rodicmic.-d ” methods llial is, bv 
woiknig wiHi vi'i'v snuill ipiaiititu's '' (We o-.dlv 
need .i bittei word tli.in " mii roi lieniii .d,” wliuh 
sc'ms lo suggest liie niitrosiopi' ) 

It IS sii.iiigc' that even m sc ien< e we .iie so coii 
Million.d I’leies ol .tpp.iiatns ouic' mtiodncod b\ 
some one ot lepnle vein,on in the sh.ipi'and foim, si/e 
and weiglit in which llu'y were lirsl employed .is il 
they were' < oiisecialed olijei ts 'I'he Ihinsi'n burner, foi 
e\anii)le. allhough it may be f.ir lugger than ic'([iiitt'd 
iind M'lv e.\peiisivo in its consumption of gas, is 
si.ircely evet chaiigc'd Icvcn where <i f.ir less con- 
siimjitioii of gas would suf'ice it seems to be the 
tiadition lo burn a large rjuantity. li i.s the same 
with tlie S 170 of the test tube, bc.aker, or flask in 
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common use, ami the s.ime also with tlie ipiantilv ol 
material used l)v Die student in carrying out his 
chemical tests . lie will as a iiile take a ipiartei. if not 
a halt, lest liibc'fiil ol some' solution and add .is much 
of the testing reagents .is lie c .111 gt'l into the lest tube 
'Jheie seems to be no nccessiu im ihise laige ijiian- 
titic's, and most ol flu' tests c.ii 1 inl out hv slndenls in 
cheinu.d l.iboi.itones toiild he done willi f.n less 
m.ileiial I piopose to disciibe snnie ot (he mc'thods 
winch h.uo h( eii used m iln' (.ovenimuil Mc'dual 
S( liool ('lieniu ,1 1 1 H'p.ii I men I, ( a n o, dm nig the p.isL 
\e.ir, leelnig tiial m.m\ l.d>oiatoiies would g.im nuu li 
111 time, m.iteii.ds, .ind monev In toilowmg imihods 
winch have piov cd vei v sm « csslul 11n le 

'i liesc nu'thods .nose out ol neie-.'.iiv loo in.inv 
slndents and loo little space is pmliablv’ .1 st,vte of 
1 lungs not s])e( lai lo ( ano . the e\| leme u.is le.u lu'd 
when it bee.line ne-essaiv lo leai li two hniidrc'd 
stndenis uilhont anv piopei l.iboi.iloi v .il all. 
Ibitlui than is'fuse .ulinissnui to (he sUMlenls a solu¬ 
tion of tin' dillunlty w.is sought m inic nn heinn :il 
mc'thods, ami the u'^nlt was vui t es^lnl hiwtind .mlici- 
palion -M.xnv who \ isiti'd tin-kdioi.iton .U Ilie lime 
weri' sui|iiise(l to si'C .1 hnndreil slnduit' si-atcil in 
[)eil<‘tt sileiiec' biisilv eng.iged in applvnig inuro- 
chemn'al methods in a hall in w hn h Ilieic' w,is neither 
wati'V nor gas noi <in\' of the appiii leii.mces of a 
(hcnin.i! kilior.itoi y I he neies'iu ti>r sm h an 
imjirov is.it ion i onld sc.ucely .iiise under nion' settled 
coiuhlions, noi loi that u'.ison isit hkelv Ih.ilanyone 
would li.ive the o[)portmiily ol c.uiving out sm h a 
teaching evpenmeiit on so huge a si ,de 

'rin' root ide.L ol the method is eiomnny in its 
bro.idc'sL sense in time, labom, .iiid m.ileiials. 
(‘leaily if Die slmlent use's nothing l.irgei than a diop 
instead of the habitn.il incli 01 li.df-imli m .i test 
tube tin' I'xpense m ciieimcals can hi' re.nhly lediiced 
oiu' linndrc'illold I'hc espi'iisi' iii stmleiils’ i liemicals 
lepic'Scmted dining the ve.ir onl\ a lew pounds of 
malCMals, the consumiilioii ol most of whicli is lo be 
altiibiited to secoml-yi -ir siudciils doing sjiei i.d work. 
.\boiit 500/ li.is bec'ii saved out ot (henm.ils alone, 
wlm II s.ivtng c.in be .'ipjilnd to Hie pnu h.ise of 
])erm.uic‘iit a])pai.itns 

'I he eionomv m apji.ir.ilns h.is bec-ii even gieater 
(h.in m chemicals I lie bottles thmugliont Hi<‘ 
laboi a till v h.ive hei-n reduced lo one ti'ii t h of I lu' < on- 
V('iiifomil si/e * K.uh slmlent is given .it tirsi .1 small 
r.ii k', .md l.iier .nioHiei, containing si\ oMgnil bottles 
of one (Him o ».ip.n ilv 'I In s<' liolth s .ne misLoppi'ied 
Iml IiLleil with simiM (lro])]iing-pip>'ll«s Iln- liottles 
.lie- cheap ,ind Hie ])ii)et(es .ire m.tdi m Hie laboi.itorv 
’the r.n ks ,ne c.isilv colleclrd .ami stoied, .md it is 
])(<ssil)le in this w.i\ lo keep .i < la^s i onsl,mH\ siqijilied 
wiih Ireslilv piejiaied solutions l>v issuing onl\ those 
K'.igc'iUs wtiicli It is intc lick d to einplov .il the' time, 
thus .ivoiiUng till' m.dung up .it tin- lx ginning of 
leim of huge ipi.intitii's of solutions wimh m.iy not 
br r<'([nn('d till m.mv months liter No lest- tubes 
•lie used till tin- student comes to .ul11.1t sep.ualion 
of the gimips, so tli.it foi Hie tiisi li.di o( Hu'« oiusi' all 
the expense and annovano- ol bu akage, dilliMiltics 
of cli'ainng, and mess due to li.-sl LiiIm- work on the 
Ix'iic Ill's IS avoideil. 

lnili'-.crimin,ilc' test-tubing bv students nnliained 
in delicate m.mipnkUnm <md wiihont .iiiv (luantila- 
live sense is. as it seems to imc a b.ul nillucnce in 
tin'll training which it is impoil.ml to coniliat In 
so in.my sc hools has it Ix'cn llic' < iistoin to use materials 
in vv.islc'tnlly l.irgc' (luanlitics Ih.il Hu' 11.line " slinks ” 
only loo aptly close iibcs wli.it goes on Hut if tin' 
student be taught lioin the outset to legaid Hu' drop 
as a suitable, it not alreadv a huge (pianlity, he will 
get noaier lo the cpiaiititalive notion and m.iy acepnre 
some of that delicacy of manipulation so essential lo 



NATURE 


3 >o 


[September 2, 1922 


Ins proper training ; and when he comes to use larger 
(piaiiUtios of materials and more expensive appar¬ 
atus he is more likely to do so with economy and 
care 

In the early part of the work many simple substi¬ 
tutes for the test tube may be used, and there is an 
advantage in variety, the chief of many considera¬ 
tions being the case with which sueli things arc uasheil 
a glass slide, as used lor tlie inteioscope, or any small 
piece of glass is suitable—for it may be rapidly 
cleane<l nflei e.itli drop-experiment—and the drop 
may be studied with the pocket lens, enabling the 
student to distinguish between ciystallmi' and amor¬ 
phous i)re< ipitates and to note wlicthcr the eok>iir is 
in the precipitate or the solution , indeed the training 
of the student in the use of the pofket lens fiom the 
viTV outset is highly desnable Other materials are 
poreelam tiks or bioken (diina, readily replaced by 
the student himself A third i lass of material, very 
convenient and ])osscssing eertam advantages in 
cheniieal tests, is lilter-papcror some form of absorbent 
paper, or m its absence white paper of any kind 
When a reaction takes place m a drop on filter-paper, 
the separation of the ]>retipitato from the solution 
beiomes e\en inoie obvious than when the same re¬ 
action takes pkue on a tile or pu^te of glass. He may 
learn somotlung also about surlatt* tension, adsorption, 
and the (.hllereiice between er\ sl.illoid and cidloid, 
and many elementary physical facts which he woukl 
never learn by the lest tube method. 

There an* very few reai tions commonly carried out 
in the cheniual laboiatoiy which cannot be earned 
out just as w<‘l] or belter in tlio inierochemical way . 
for example, tlu* reduction of a copper solution by an 
aldehyde Let the student place several sepaialc 
drops of Tehlmg's solutidn on .t glass slide <m<l to 
each add <v drop of some dilleient .ddehyde sohitum , 
let him w.irm the slide gradually over a small ilanie 
and make lornjianson ol the changes in tin* scvcial 
droj)s This is an c.xainjde of an cxjienment of a 
simple kind wlu'n* an altcm[)t is made to obtain 
oonstiint conditions, valuing only emo factor. Sucli 
instructive lit tie tests as tlu'seaie surely worth far more 
than men* colour or pre< ipitalioii tests m test lubes 
Many inoie such tests could be described, but each 
teacher will pr(.)l>ai)ly preter to devise exjienments of 
his own, suited lo tlic needs of his class 

It is siibmUled, thoieforc, that * micrneheimcai 
methods foim not only .in c‘X< elk'nt nUrcxliu tory 
training for tin* siudeiii hut me.in a great saving in 
lime, labour, and monev We liavc* saved in one 
yoai at le.ist i .000/, enabling us to buy more ap- 
jiaratus o| a pei nianc*iU kimi lor teaching and rc-sc.irt li 
Kokrion C (1ri V 

(lovornment Mc'dical School, 

(.ano, July 


An Atomic Model with Stationary Electrons. 

Bohr’s atomic model with its ending elections 
appears at liist sight quite imompatible with Lang¬ 
muir’s model, in which the electrons are stationary 
or oscillate about lixod positions of eijuihhruim. Dr. 
Langmuir bimself, however, has pointed out that a 
static atom possessing many of thr properties ol thc^ 
Bohr atom is possible piovidcd a force* of repulsion 
equal to 1 ' = . {nhl2v)- act between an electron 

(mass m, rhaige c) and a nucleus. II(*re n is an 
integer and h is Planck’s constant. The distance r 
of the electron from the nucleus in stable equilibrium 
is the same as the radius of a circular orbit correspond¬ 
ing to a stationary state in Bohr’s theory. The total 
energy of the electron is also the same as that given 
by ^hr's theory. The frequency of osciUa;^^ about 
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the position of equilibrium is identical with the 
frequency of revolution of the electron in the Bohr 
atom. Thus the Rydberg constant and the Balmer 
series can be deduced without assuming moving 
electrons. 

I wish to direct attention to the fact that a force 
of exactlv the type required in Langmuir’s theory 
is providecl by "the ejuantum mechanism recently 
described by Prof. K. T. Whittaker in the Proceedings 
of the Koval Society of Edinburgh. The mech.imsm 
may be pictured as a magnetic wdiccl consisting of a 
number of magnetic poles (total strength ]\I) revolving 
in a circle of radius a. When this magnetic wheel is 
rotating about its axis with angular fc'clocity w, it 
sets up an electric field such that an ele(*tr<m situated 
at a point on the axis at a distance r, Urge m com¬ 
parison with a. IS acted on by a force Mca^wfr^ along 
the axis. Prof. WInttaker has shown that the 
angular momentum of the magnetic wheel in its 
steady state (after the passage of an electron com¬ 
pletely through it) IS determined by where 

A is the moment of inertia of the wheel Wc shall 
assume that, in general, the angular momentum is 
given by Nicholson’s (juantum relation, so that 

Aw - 2i’M- nhizv 

Substituting the values of Mr and w thus found m the 
expression for the foicc on the electron, vve find that 
the ” (juantum force ” is given by 

/iiAV 

2Ar^\2TrJ 

This agrees precisely with l.angmuir’s expression for 
the force of repulsion, piovidcd wc make the single 
additional assiiinjitiori that A - lina'K 

Thus vve see that by nK*ans ot Prof W’lnttaker's 
quantum mechanism it is possible to construct an 
atoiiiK model which will yield many of the results of 
Bohi’s theory, without employing moving electrons. 
I have discussed the (jucstion more fully m a paper 
to be piibli.slicd by the Phvsical Society of London. 

H. S. Allen 

August 15. 


The Variable Depth of Earthquake Foci. 

J‘*ROF. H. >T Tuunf.k has given reasons (Mon Not 
K A S , (leo])hvs. Supjit No t) for believing that the 
depths ol the foci of earthquakes differ among them¬ 
selves by (quantities up to about 300 km. It may 
be jiomted out that this is precisely vvhnt may bo 
expected from the theory of a cooling earth 'I'lic 
available information (omermug the thermal slate of 
the earth indicatc's that the rocks in tlic asthenospliere, 
at depths of 400 km. and more, must be very mmli 
weaker than those at the surface; this is amply 
confirmed by ihe geodetic evidence collected by 
Barrel], winch also suggests tl\at the rocks at depths 
comparable with 100 km are considerably stronger 
than those at the surface Accordingly, whatever 
may Ik* tlie cause of crustal deformation in tlie earth, 
yield will occur in the asthenosphere for smaller 
stresses than are necessary to produce it in the 
upper parts of the crust. Thus the eartlnquakes 
arising from fractures below 400 km. would be more 
numerous but much less violent than those occurring 
at higher levels, aini the greatest earthquakes should 
have their foci at the depth of greatest strength. Wc 
should therefore expect that the depths of earthquake 
foci may range from zero to 200 or 300 km. 

Dorothy Wrinch. 
Harold Jeffreys. 

Augqst 21, 1922. 
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All Electrical Analogue of tbe Vocal Organs. 

In connexion with correspondence which recently 
has appeared in the columns of Nature relating to 
the physical characteristics of vowel-sounds, the 
following account may be of interest of an apparatus 
believed to be novel, which is conveniently capable 
of the artificial production ol many speech-sounds 
It IS well known that Helmholtz succeeded in imitat¬ 
ing vowels by combinations of tuning forks, and 
Mill(T by combinations of organ pipes. Others, 
notably Scripture, have constructed apjiaratus wherein 
the transient oscillations of air in resonant cavities 
were excitecy^y series of puffs of air, in close physical 
imitation of the action of the human vocal organs. 
It seems hitherto to have been overloolccd that a 
functional copy of tlie vocal organs tan be devised 
which depciuls upon the production of audio-frequency 
oscillations m electrical circuits 

schematic diagram of such an apparatus is given 
in Fig I Periodic interruptions of the electric 
cmreiit, produced by a Iniz/.er or a motor-driven 
circ mt interrupter, corresponded to the periodic inter- 
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iiiplums (U the air current in the hiimati throat by 
llu conN. The intermittent electric current 

llius pHidiKed excited Ylie natural damped oscillations 
of tile lesoiunit circuits, 1 and Tins was confirmed 
by oi>servation with an oscillograph. In like rnanner, 
])iilfs of air from the vocal cords excite the natur.il 
d.imped osullatioii.s of the air in the month ca\ities 
llie work of numerous investigators has indicated 
that the air m the month cavities possesses, as a 
rule, oiilv one or Luo impoitaiil modes ol vilnafion 
'llic oscillations ot t|^e elecluc curiciit were trans¬ 
formed to sound-vibrations in the air by a loosely 
coupled leli‘])lion(‘. reiener The tlislorliou intro 
dined by this leleplione receiver appeared bi be ot 
little importance. 

Approjinate adjustments of the resonant circuits 
) .lud were obscrced to result in the produt tion of 
all the various \owcls and semi-vowels in turn. 
Alti'ration of the fre«niency or damping of either 
resonant circuit was observed to result in alteration 
of the vowel produced. The frequency of interrup¬ 
tion, which was the group frcciuency of the recurrent 
damped oscillations, was observed to determine the 
pitch of the vowel; but it 'lul not determine what 
vowel was produced. Similarly, m the case of the 
human voice the frequency of vibration of the vocal 

NO. 2757, VOL. no] 


cords is known to determine the voice-pitch, while 
the adjustment of the mouth cavities is known to 
characterise the vowel. 

The vowels and seim-vowcls produced by the 
“ electrical voice ” with logul.n interruptions, in the 
manner just described, were equivalent to intoned or 
sung vowels, oi, if tlie frcciuencv of inlerniptiou was 
made to vary appropiiatelv, to spoken voucks It 
was found po>>sible to pioducu the wluspeicd vowels 
w'lth interruptions tluit were non-j)erio<lir. which is 
m accordance with the idea that, m the Iminan voice, 
w’hispered speech is due to irregular frictional modula¬ 
tion of the exhaled air Whether the vowel was 
whispered, sung, or spoken depended ujion the manner 
of making the interni|Hions , while what particular 
vowel was pioduccd depi'iuled upon the adjiKStment 
of the resonant circuits 

Diphtliougs were produceil by <iltering the circuit 
adjustments rapidly so as to shill Iroin the initial to 
the linal vowel-sound of the diphthong pair Some 
of the Iricative (hissing) (on.soiMnts wcmo approxi¬ 
mated with irregular mterruplions, juovidcd the 
resonant circuits wore set at somewhat Jiigher fre- 
queiu les than for the vowels and semi-vowels. None of 
the explosive consonants wore satisfactonl) mutated. 
It js believed that lack of success with the explo¬ 
sives was due to obvious (lifliculties of manipulation. 

There was much room for im|)rovemcnt w ith rc.spcct 
to the naturalness of the " electiical vone *’ It was 
Loo monotonous, as was to have Ix'eii anticipated. 
Contrary to expectation, alter.itioii in the wave-form 
of the exciting current did not materially (hango the 
tone, provided the wave-form was sulliciontiy far from 
Sinusoidal 'I'lu' nitoneil vowels, senu-v o\\els, and 
(Iqihthongs protluced by th<' “ eleitncal voi e " were 
suJ'iicienlly natural to l>e reeogmsi’d m .i( h'ast fifty 
per cent, of the tiials by eight or ten diifcrent ob¬ 
servers When arrangements, not indn ated m Fig. i, 
were made to give tbe ajipropnate (.in iiit adjustments 
m rapid succession, simple words like " mama,” 
‘‘Anna,” ‘‘wow-wow,” yi->i,” wore fairly well imi¬ 
tated, TJic vvhispeicd vowels and liicative con¬ 
sonants were not imitated .so well, because (it is 
thouglit) of tbe lack of Lomjilete irregiiiarity in the 
iircmt mternijitioiis In huin.in spiixli the pitch 
and vowel cpialitv and inttnisity .tre constantly 
changing in a way difficult to imilato with the crude 
apjiaratns of Fig t I’robablv. also, in the human 
voice .idditional weak transu'iit os< illations are ex- 
(ited, due to minor modes of \ibralion of the air m 
the cavities of the head, which deteimmc the iii- 
diVKhialitv' of tlie voice witliout gieatls altoiing the 
sjieec h-sounds 

rims tliese cxpeninental results are siilliiient to 
give a geneial qualitative description ot e.n ii of the 
lollovvmg lour classes of speech-somuls vowels, 
semi-vowcls, diphtliongs, and liicativ e consonants (but 
not explosives), wlii'ther sung, spoken, or whispered , 

• ind tliest' n'siiHs also make' possihlt* (piantitalive 
spi-cilicalion of the charaiIciisLics of llio v.inoiis 
speech-sounds themselves Numerical values of the 
Ireqncncies ami dampings nv liicli appeal to charac- 
tciise the various spcccli-sounds have been cal< iilatcd 
from th(; electrical constants pos^osc'd bv the* resonant 
circuits of the apparatus when adjusted to produce 
thcmi 

The analytical expression lor a single transient due to 
one resonant ciicmt w lien looselv coii[>l<‘d is, of course. 

Instantaneous clisplacemcnt-sin 'Ztt//, 
where c is the base of natmal logarithms, a the 
damping constant, j the frecjiicncy, and A the ampli¬ 
tude. The displacement in the air-vibration is taken 
as proportional to the instantaneous current. Also, 
/=i/2ir>/LC nearly, and a The capacity C 
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0/ c.Hh icsonnnt circuit was variable in steps from 
ci ooi 1<) 1 riiKrofaracls. The inductance J. \sat) con- 
tiniioiisJ) v.iriabJc from about 0-3 to 0*7 heiirv. The 
icsislaiicc K UHs (jue largely to a dial box ol range 1 
to Dioiisand ohms, and nKludcd, in .uldition, 

tlie jiM'.laine of the indiitloni<‘1er and the ([hi haps 
loo oinns) small ■variable ccfujiling lesisinims y and 
>' ll'lK I) 

'Ilie natme of the niinioiKal resnlls is induated in 
Table I , which gives aj)})|o\unale values ol the 
frequem I'-s and (Jaiiipiiigs of the iceuireiit osv illations 
winch cliarncteri.se six ot the more imjiortant vowels. 
(»roup fieipieiKies (that is, vouc pilches) were f(jr 
each vowel \.lin'd over the i.ingc' 75-300 per second 
'Jhe tir.sl thiee vcivvels given in this table aio each 
eharac teii-ed by .1 single train ol rc'iurrent damped 
oscillations , tlu' reinaimiig tinee are < liaiac lei ised by 
two tr.niis ol rc'cuiienl danijH'd oseilt.itloiis 'I'he 
numenc.il values aie ajijviovnnate. Jndeod, <( nsjdei- 
able c liatiges 111 the (ii< uit adjustments in some « uses 
do not imitciNilh alter the vowel piodiued 'I'he 
j»iobIem detc'imiiiiiig the jieimissible laiige of 
vaiiation for each speec h-sound reijuires further study 
I'oi the ialtei three vowels the lelativc- values ol 


arc- of .some 

impoi tance 


Tviiir 1. 

\ ..ulI 

1 Viiuimit: Om iII.UH'IU 

1 r.iinoi. ), / J . oii'-l in I. ij 

(I’nii of 1 im.', f'lif (oiJil ) 

liulv 

3J<* sninll (<30) 

law 

OciO I'KI 

ttitlui 

lOOD Vll) 

lllC/t . 

1 7 s<> «■><>( 

\ I 5(n) .S(n) ( 

ii.’l 

1 -|J(. S <*1 

[if 1 

• 1 2 u'o V ) 

( (dc 

( )<> 1 

(-500 SO( 


I'hese r<-sults seem sufhcienlly interesting to re* 
coniniend the .ippaialns of J'lg. i tev the attention 
of stiufonts of spc'c'ch-souiids Although simple in 
construction, tins appaiatus possesses considerable 
llexibiiity and r.nige 'I he really difficult problem 
iiucilved m tlic .iriilicial piodiiction of speech-sounds 
is not the making of a device whuh shall produce 
souikK which, in their fiindnnieiital physical basis, 
resemble' those ol spc'c'cli. Vmt in the manijHilntion of 
the apparatus to imitate- the manifold vaiiations m 
tone winch .ire so import.iiit ni secnnng naturalness 
i\s lor Ihe disagieenu-nt belwei'ii the Helmholt/- 
Miller, 01 ste.idy slate tlaoiv ot vowels, and the 
W'lDis-IIc'im.tnn-Si riptuic', or tr.insient, theorv’, Kav- 
leigh juiiiilecl out that the eoiillict w.is only .ijipaienl. 
'J'Jie disagn enicnt cone enm methods latlier lli.in fads 
W’hicli view-point should l)e adopte<] m thus a ni.ittcr 
of coMv ('iiience iii .i given i ,ise ^\ lien the traii'-- 
mission of speeeli ov er ti'lcjiiioiie < in mis is in question, 
foi e.\.im[)l«', the steady st.nte tliei.M'v often [lossessc's 
obvioim inallu mat km) adv .int.ig'-s On tlie otlier 
hand, the cpiantitativc data rel.itmg to the plij-'ieal 
natuie ol vowels winch are given in Prof Millc-r’s 
well-known boolc, “ 'Ihe “si encc' ol Musical Sounds,'’ 
c'xprcsst'd, as Piey are, ill teimsof (he stead) state* 
tlieoiv'. aie ]c.ss comp.ict and delimte than tlie ilata 
of Table 1 , which aic exjiressed in tc'rms of the 
traiibienl llicorv '1 he genc-ral agn'Cinc-nt lietwcen 
tlu' two sets of (lata is, oi course, obvious. 

'J'he work d(mcnbcd in this commimu ation was 
peifoimed while the writer was associ.ited with the 
Ameiiran 'rc'lophone and lelegraph Couqianv, .ind 
was carried out in the laboratories of Ih.il ccmipany 
and of the Western Eloctiic Coinyianv', Inc 

John O Sri. wart 
Princeton University, J’rinceton, 

New Jorsev% July 8 
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Interspeclflc Sterility. 

Dr. Gatls, m his letter which appears in Nature 
for August 5, p 179, cmphasi.ses the importance of 
tetraploid species in evolution, and with this jiosition 
I heartily agicc Ncverllu'les.-i, 1 do not tlnnk that 
the dillicultic's in tlie wa)- ol In-e crossings amongst 
diploid, tctraj'loid, and hcxaploid species are so grcMt 
as sec'ins .at first sight probable, at any r.ite in the 
Salic.u c'.ie 

Jn this order Mms Kathleen 13 Jflackburn and 
mysell have- been cunductiiig cytological rcse.'ireplies 
for bome time, and find the fundamental c hromo.sonic 
number, both 111 Pojmlus and S.dix lo»be mnetcen. 
Up to tlie ]nesen1 only diph.id species h.ive been 
encountered in IIk- Insl-n.imed genus, but m Salix, 
on the contraiv, dijvloid, tetraploid, and hexaploid 
foinis have revealed tlu-niselvc's Jn thus communica¬ 
tion I wish more paiticiiiarly to cliiect attention to 
th.it homogc-nc'ons .issC'inbi.igc* known as tlu* Uapreac 
gicHiji, which nu liides, m the c\-<'s ot most saheidogi.sts, 
three genuine species, Sn/i.i calirrn, S cinered, ancl 
S ut(fila—-,\\\ aiiangc'iiient entuely in harmony with 
mv own views Still, so clo.scly related aie these 
three plants that nian\ botanists, both British and 
continent.il, liave refused to see m them itioic than 
one polvnicaphic species . simiiarly, others, .dtlioiigh 
the) .idinit tlie disinutness of 5 auYita, (ombmc 
.bf- cnuif(t with .S calyrcd Ifospilc this, 5 aunta 
and .S' i Dieted rnanilest tlieniselves cvtologic.illv as 
juncly tetia[>loid specie-., while .S ia(:)en, m tlie 
mam a diploid form, possesses a tetraploid lace m- 
distingnishable in the held from the coinmoner and 
iiornuil dijdoid lyiH- Fuithenuorc, wh.il 1-. esjiecially 
note-worthy, any one of these four loiiiis c.in be 
crossed K'adilv' with llie otlicr three, and the Fj 
hybrids tlnis c'bl.unc'd prove [icilectly fertile inter se 
Not only is tins the c.ise, but, m addition, othoi spc-c-tes 
can be bionglil mb) the diain, as, h.r in.stance, m the 
complex cross r(,Su//r piirjyiDed •'S vimtna/is) ^S. 
cinereal xS caprea (letlaploul), jiioclucc'd in my 
garden, and in the- still more c.omplicafc'd hybud 
|[(5 LDierca <S pnrpiirea) S i(urila]^-{S rnnuiahs 
yS caprc<i)\ x (5 euuniahx mS phvhctfoha), secured 
by lleiilxTt-Nilsson • m tlie loimer, two diploid and 
two letraploid sjiecic's have taken [i.irt, and in the 
latter, three (or two) dqdoid, two (or thn-e) tcliaploid, 
and one hcxajiloid iorni 

;\s ,1 m.itterol tact, in tlic- genus Salix, iiitcrsjH'Cifu 
sterility dcjwnds. not on the chromosome coniplcmenl 
ol the sjiccics conceriiccl. Inif on the [iliysu.logical 
divergence of tlic groups to wliieli flu v h.ipptn to 
belong. J'-X])C'iimcnls designed to cross (lu- dij'loid 
5 tnandia with tlu- diploid S purpmea liini out 
just as lrinll(*ss tis simil.ir .illem[)fs to hvbiidise it 
witli the t'-'tra])loid (ineira and tlic hev.iploid 
5 /ii/dcrsoinanti , <,n the oilier h.iiid, the livluid 
combinations between il .iiid the leli.qiloul vS atijii 
and S pragihs c.an be obtainc-d with the utmost ease. 

J. W II IIVKRISCJN 

Armstrong CoJk'gc', Nevvcnsllc-iqion-'f) ne 
August 8 


The Mass-spectrum of Iron. 

1 Kwr. recently investigated this c'lemenl by using 
the vajiour of its penta-carbonyl mixed witli carbon 
dioxuh* It IS evc'n more troublesome to de.il with 
than the coiresjHmding nickel comjxumd, hut by 
employmg intense discliarges and long exposures 
fairly satisfactory results luwe been obtained. 

The mass-spccliiim of iron is characterised by a 
strong line, approximately at 56, and it tnay be con- 
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eluded with absolute certainty that this line is due 
to the predominant constituent of the dement. 
Refined measurements indicate a value rather less 
than this integer. The mean of some sixteen in¬ 
dependent and very consistent comparisons witli 
lines due to mercury and compounds of carbon and 
oxygen works out at 55-9410*05. 

The accepted chemical mean weiglit, 55*84, suggests 
the presence of a lighter isotope, and a general con¬ 
sideration of elements already analysed points to the 
value 54 as tlie most probable. A very faint line is, 
indeed, visible m all cases where the 56 line is really 
strong, but it is impossible to make certain that it 
IS due to iron Further, if we accept the difterence 
of the aboveTigures as exact and assumi; 54 to be the 
only lighter constituent, this line should have about 
one-twentieth the intensity of the 56 line; actually 
its intensity appears much less. 

Iron may therefore be taken as being almost, if 
not entirely, a simple element ot atomic weight, 
ap{n-oxnnately 56 It may contain a small pro¬ 
portion of an isotope 54, but this is by no means 
certain F. W. Aston*. 

Cavendish Laboratory, Cambridge, 

August 26. 


Density of Adsorbed Films. 

WiiFN <\ very small quantity of such a liquid ns 
ca-^tor od is placed upon a i-lVan surface of watei 
dusted with talc, it spreads o\er the water surfaie, 
brushing tlie talc on one side, and forms an invisible 
circular spot, tlu* si/e of winch depi-nds upon tlu* 
aiuoiiiH of oil iise<l 'I'his adsorberl film has tlie 
same suilaee tension as the surrounding watiT surface, 
namciv, 7^ <lynes per cm Hence Devanx, I.ang- 
iniur, and otlxTs regard the film as being only one 
nioleciilt* thick 

It such an invisible film of castor oil be i.oiitracted. 
the surface tension decreases until it tails to about 
57 2 dynes per s<\ cm Further contraction docs 
not much reduce the tension. IMaicelm was of 
opinion that as the diameter of the film was decreased, 
it tliickcned until it w-as two molecuk's thick, ami 
that when this occurred, the film bad the same 
sill face tension as castor oil in bulk Jlut the amount 
of contiaclion the surface undergoes m the case of 
castor ( ! is only about 40 pei cent, and this Devanx 
points <;i'' IS not sudicient to make the film two 
molecules thick, and he suggests that these thicKei 
films aie not two molecuk's thick, but arc moiio- 
moletular films with closer packing of the molecules 
On tills view’ the film of limited area surrounded by 
water is stri'tched until its tension readies that of 
a rlean surface of water 

ff the above* explanation be correct, it is clear tliat 
tile fleiisity ol the streloliecl film ol oil having a surface 
tension of 73 dynes per cm must be <'>nsiclcrably 
less 1 hail tliat of the same film when its siirfai (* tensmn 
IS oidv 57 2 dynes per^ern 

Now when calculating the dimensions of the mole¬ 
cules of \-arions substances, by tlu; surface tension 
method, I gather that Devaux and L.mgmuii legaid 
tlie oil lilnis, when they aie stretched by the sur¬ 
rounding water surface, as iiaving the same ilensity 
as the liquid in bulk Woukl it not be safer 
assume that the <lensity of the film, when iL has 
the same surfai.e tension as the oil in bulk, is moic 
nearly eipial to tliat of the oil m bulk ’ 'fhe point 
IS one of considerable inteiesL .ind iinpoitam<*, .iml 
well worthy of consideration. 

K. Id. r)j.i-,LLV 

liiitagil, Kuw Gardens Ro,. 1 , 

Kew, Surrey. 
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The Pigeon Tick. 

We wish to record the occurrence of the pigeon 
tick, Argas reflexus, in Cambridge, where it is parasitic 
on the pigeons which breed between tlie inner and 
outer roots of King’s College Chapel On August 
4 wc found a specimen, whicli Mr.H,'. Warburton was 
kind enough to identify for us. i'his specimen is now 
111 the collection of the Molteno Institute of Parasit¬ 
ology. On a later date w'e found six more individuals. 

The parasite seems to have been found previously 
in the lintish Isles in CanterburvCatheilral only, and 
not at all since 1908. This new locality, therefore, 
may indicate that it will be found elsewhere if searched 
for carefully. 

The adult tick is not ix'imanontly attached to its 
host, but hides m crevices m masonry and woodwork, 
leaving its hiding-places to fee*d at mglit 

L. II. Matthews. 

A D Hobson. 

Zoological r.aboratory, Cambridge. 


An Ancient Wasp. 

I HAVE just receivc<I from Mr. John l^ Byram a 
small collection of fossil insecN \vhi< h lus obtamed at 
the head of Bear Gulch, 12 miles from Una, Colorado. 
The foimation is (ireon River ICoreiu', and .Mr. Byram 
states that tlie maten.il conics fiom a lower stratum 
than tin* insects previously obtained by us. One of 
the sjiecimcns is a beautifully preserved wasp, with 
wings outspread, belonging to the modern genus 
flophsus. it is 12 mm. long, with a wing-spread of 
about 19 mm.; the head aiul thorax are black; ab¬ 
domen fusiform with nairow b.iv*. and the hind 
margins of the segments bioadly ji.de-b.iuded, as in 
living species; the legs arc coloutless, probably 
yellow oiiginally ; the antiTior wing show's a pallid 
stigma, and a strong du^ky cloud inclmlmg the basal 
part of the marginal cell and the whole of the second 
submarginal; tlie venation is essentially that of the 
modem Hophsus c/undnfasciatus, except that the 
marginal cell is more slender, and in the hintl wing 
the cubitus piactically meets tlu; lu'rvulus 

The only fossorial wasp from the Ivotxmc previously 
descnbe<i is Simdder’s Duitmis solidcsee.ns, which is 
evidently quite different ftom the ])resent species, 
but is too poorlv preserved for the accutate deter- 
imnalioii of th<‘ genus No older wasps aic known. 

1 Ins Eocene ilophsus, which may be j ulled Hoplisus 
archoryctes, doubtless preyed on the Homoptera, 
winch are so numerous m the same rocks, it is, I 
think, the most impressive instance of the persistence 
ol ty])e which I have ever seen, w’hori we consider 
that It belongs to a highly specialised group of insects, 
and pioves that within this group there has, at least 
in one Imc, been no change of form or colour in the 
many millions of years winch wc now believe to have 
elapsed since the Eocene Even the cloud on the 
wings IS as m living species Could tlie species be 
restored to life, //. archorvetes would fall into our 
system, merely forming another species to be added 
to the many similar ones existing. 

i'. D. A. Cockerell. 

University of Colorado, Jioiikler, Aug. I. 

Black Coral. 

Prof. Hickson’s wry inlen-sling article on the 
Ihcnipeutics of Bl.ick Coral (Nature, August 12, 
p 217) IS sure to stimulate further study, and it is 
therefore worth while remenilienng that in alchemical 
terinmology corals are some! lines used as a i>seudonym 
for antimony. M. Nif.rensiein. 

University of Bristol. August 13. 
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* The Zoologi^ Soci^ - 

By E. G. BouiiENOER. • ' 


B efore the foundation of the Zoological Society 
of London fti 1826 there was no organisation 
in this country devoted solely to zoological science. 
The Royal Society, as it still does, occasionally published 
papers of zoological interest, while the Linneun Society, 
which undertook the discussion of both zoological and 
botanical subjects, at this time rated the latter science' 
of more importance than the former. As to the 
exhibition of living animals, during the first (juarter of 
the nineteenth century the only collections in the 
country were those of the Royal Menageries at Windsor 
and at the Tower, and the private one of Mr. Cross at 
Exeter ’Change in the Strand. Hence it came'about 
that a band of enthusiastic zoologists headed by Sir 
Stamford Raffles, who had just relumed from ad¬ 
ministrative duties in the East Indies, decided on 
founding ’a Zoological Society m London. At the 
first general meeting, held in the rooms of the Horti¬ 
cultural Society in Regent Street, which was attended 
by more than a hundred persons, Sir Stamford Raffles 
was elected president. Unfortunately the president 
and founder died a few months later—some years before 
the society acquired its cliarter of incorporation, 
gran'^ed in 1829, m which the Marquis of Lansdovvne 
is named as the first president ol the chartered society, 
and Mr. N. A. Vigors the first secretary. 

Twenty acres of ground in Regent’s Park having 
been obtained from the Uoverurnent at a nominal 
rent, the gardens were laid out in accordance with the 
plans of Dccimiis Burton, and opened in 1828 with a 
stock consisting of 152 mammals and 475 l)irds. The 
first animals to come into the possession of the society 
were housed at the offices ni Bruton vStreet, where they 
were kept until suitable acLommodation had been pro¬ 
vided for them in the gardens. The first animal to be 
received was a griffon vulture, which lived in the 
menagerie for forty years. While the menagerie was 
being formed in Regent’s Park the society was engaged 
in establishing a museum of preserved speeimens in 
Bruton Street. The museum attracted so many 
donations, becoming in consequence so crowded, that 
in 1836 more commodious quarters were taken tor it 
in Leicester Square. In i8j3 the collections were 
transferred to the gardens, am! housed in a building on 
a site now occujiied by the socu ty s offices. Indeed, in 
the early days of the society the museum was regarded 
as the centre of the society’s usefulness. When, 
however, the zoological department of the British 
Museum developed, the absurdity of endeavouring to 
maintain an inferior collection in the same city became 
apparent, and in 1856 it was dc< icled to part with the 
collection and present the type specimens to the national 
museum. 

The establishment of a farrl^ at Kingston was 
another of the society’s early enwtprises. Its object 
was to give accommodation to.<ittimals requiring a 
greater range and more quiet tl^ the gardens m 
Regent’s Park could afford. It also considered 
necessary for the purpose of breedinM||d rearing young 
animals, and esjiecially for atteanB^ to naturalise 
such species as were hitherto unkn^Bt in this country, 
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This experiment was a costly failure, and was aban¬ 
doned in 1836. 

In the infancy of the society there were no scientific 
meetings, communications on subjects of zofflogical 
interest being submitted at the general meetings. In 
1829 a special committee of science and correspond¬ 
ence was formed, at the meetings of which zoological 
subjects were discussed. The committee met until 1832, 
wffien an alteration was made in the by-law's by which 
the committee meetings were .replaced by general 
meetings for the discussion of scientific business. 
These were held first at Bruton Street, but in 1843 
the society moved to No. ii Hanover .Square, where 
it remained for forty years. In 1884 more com¬ 
modious premises at No. 3 of the same square were 
acquired, and the meetings were held there until 1909, 
when the society moved to its present premises in the 
gardens. 

The principal features of the gardens at its opening 
consisted of a lodge on approximately the site of the 
' present main entrance, where visitors provided with a 
fellow’s order paid a shilling for admission ; a bear jiit 
w'hich still existed fifteen years ago on the site of the 
terrace, built in 1843; a yard for kangaroos on the 
site of the present eland paddock ; sheds for deer and 
goats, and dens for large “ quadrupeds ’’—tenanted by 
a lion, a tigress, a pair of leopards, a puma, a h) lena and 
a pair of jiolar l>cars on the site of the Lion House; 
a Monkey House with poles outside to which the 
monkeys were fastened during the summer months, on 
the site of the recently demolished otter pond; an 
enclosure for emus where the pelican enclosure now 
stands; paddock.s for cranes and other large birds on 
the site of the present Eastern Aviary; an aviary for 
small birds, renamed the Crescent Aviary, w'hich was 
demolished only last year, on the site of the new 
tea pavilion; and a Llama House with clock tower, 
the present Camel House, which alone of all the original 
liouses and enclosures stands where it did in 1828. Just 
north of the Llama House was a yard witli cages which 
housed a hybrid between a jackal and a dog, some 
bears, dirigos, and a sable. On the site of the present 
Llama House w'crc cut tic-sheds containing an American 
bison. 'I'owards the close of the year 1829 the tunnel 
conned mg the south and the middle gardens (then 
called north garden, the present north garden being 
acquired at a much later date) was built, and a reposi¬ 
tory was constructed on the site of the present offices. 
The repository served for the reception of the animals 
on their arrival, and in turn has been converted into 
a reptile house, a museum, a small cats’ house, and a 
squirrel house. 

The gardens soon acquired great popularity, the 
annual admission.s between the years 1830 and 1840 
averaging more than 200,000. From llic year 1840 
the income of the society gradually decreased until in 
the year 1847 there were only 88,500 visitors. In that 
year Mr. D. W. Mitchell was appointed the first paid 
secretary, and with the general change of policy which 
he introduced matters immediately improved. ..To Mr. 
*Mitchdl;^^whQ. held office till 1^59, when he'took; up 
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the directorship ot the Jiudin d’Acidimatotipn, thep just 
founded in Bnris, wert“du'e the aJjplitKwi of’the rule 
which required tWt an visitors ^ould he provided with 
a fellow’s order, and the policy of admitting the public 
on Mondays, and children at any time for sixpence each. 
On Mr. Mitchell’* retirement. Dr. Philip Lutley Sclatcr 
was elected to the post of secretary', which he held until 
1901. - During the lengthy period that he held office 
many'changes were effected in the gardens, the most 
important being the erection of the Antelope House 


_ 3»5 

■ ofSco of secretary for a short period, but at the following 
annual meeting, on a vote of the fellows, the.prcsent 
secretary, Dr. P. Chalmers Mitchell, wa? elected to the 
post. Just prior to the retirement of Dr. Sclater some 
dissatisfaction had been expressed by a number of 
fellows with the housing conditions in the gardens, and 
the new secretary was soon at work, carrying out 
various improvements which gave immediate satisfac¬ 
tion to the fellows and puhlir. 

Apart from realising the necessity of doing away 
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(i86r), tl^e Eastern Aviary (1862), the Monkey House 
(1864), tlic Elephant House (1868), the Lion House 
(1876), the old Inscel House (now the Rodent TIouse) 
(i88i)j the Reptile House (1887), the Ostrich House 
(1897), the Idama House (1898), the Zelmi House 
(1899), and the Ape House (1901L all of winch are still 
standinjj and are to be distinguished on the accom])any* 
ing aero'pholograph. Towards the end of the year 
1901 Dr. .Sclater retired after serving the society for 
forty-tliree years, a period during which the society 
occupied a very high position in the scientific world. 
On his retirement his son^ Mr. W'. L, ^later^ the 
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with various small cages, and giving their inmates more 
exercise, Dr. Chalmers Miuheil, m spite of some 
opposition, insisted that man\ of the animals, which 
hitherto had been confined all the \ear round in very 
hot cages, should be given aicess to the open air. It 
was then the general bcliet that most of the creatures 
coming from llie trojiics should lie kept very warm, 
and consequently their housing fonditions were deter¬ 
mined almost solely by considerations of temperature. 
Now visitors to the gardeno in winter may see a host 
of tropical animals in the open, a change of policy 
,'tyhicb-has had the effect of improving greatly the 
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general liealth of the exhibits. The secretary also 
realised that in tlic past, when Hew buildings and 
enclosures were erected, in most cases immediate 
convenience took precedence of any general scheme. 
In 1909 he induced the council to consider the condition 
of the gardens with regard to existing buildings of a 
permanent character, and recommended that in the 
future, as buildings and enclosures were erected, they 
should be arranged in conformity with a general plan. 
The matter was temporarily shelved, but in 1912 the 
garden corajinittee drew up a list of the anm^als the 
society could expect to exhibit under suitable conditions 
at any time, considered the existing accommodation, 
deciding how far it was to be regarded as satisfactory, 
and what areas should be reserved for the supply of 
further accommodation as it could be provided, ft is 
in conformity with the plan then drawn up that the 
various buildings and open spares provided in recent 
years htfve been erected and set out. 

In 1906 and in 1907 the society obtained additional 
grants of Jand from II M. Commissioner of Works. 
The 20 acres of land granted to the society in 1826 
lay on both sides of the Outer Circle, corresponding 
roughly with the existing middle and south gardens, 
but only a portion to the south of the cm Ic was laid out. 
In 1834 an additional plot of ten acres on the south¬ 
west border of the gardens was obtained at an annual 
rental, on the condition that it was to be used as 
pa.sturage. In 1839, use of tlie land noilh of the 
Regent’s Park Canal, corresponding to the eMsimg 
north gardens, was granted 

In 1841 the ground in the oeenpntioii of the •'Ociely 
was rearranged. The sliip em the north liank of the 
canal was surrendered, and a [lortion at the east end 
of the middle garden was exchanged for a correspond¬ 
ing area at the west end, and pernnis;sion was given to 
extend the woiks over the ten acres granted in 1834. 
In 1869 the land on the north bank of the canal was 
again taken over by the soriety. A considerable 
portion of the north garden was, liowever, not made 
use of until after 1903, when the policy o) imreasing 
open-air facilities for the ammalswas put into operation, 
('omplete use of tlie north garden wms, however, not 
possible until 1906, when the right-of-way was obtained 


I over two unoccupied portions of ground on both sides 
! of the canal, and H.M. Commissioner of Works agreed 
to allow half of the new bridge over the canal to be 
used by the society on payment of its proportion of the 
cost of reconstruction. A communication between the 
north and tlie middle gardens was thys obtained. In 
1907 a strip of ground was obtained along the south¬ 
west boundary of the south garden, which ends in a 
large triangular area at the west end, now occupied by 
a pond for water-fowl, and goose paddocks. The 
condition attached to the grant of the new piece of 
land was that the animals placed on it should be 
visible to the public in Regent’s Park. The paddocks 
erected on this site now contain deer, llamas, emus, and 
rheas. 

Of the buildings erected and designed under super¬ 
vision of the present secretary, the Small Cals’ House 
(1903), the Sea-Lions’ Pond (1905), the Small Birds’ 
House (1905), the Cattle and Deer Sheds (1906), the 
Society’s New' Oirices and Library (1909), the Sanator¬ 
ium (1909), the New Prosectorium (1909), the Mappin 
Terraces lor the open-air display of mountain goals and 
bears, with its tea-pavilion (1913), the Small Maminal 
and Caird Insect House (1913), and the New Tea 
, Pavilion facing the broad walk (1922), are the mo.sl 
important. The transler of the ofllces, library, and 
meeting room to the gardens, apart from providing 
adc(juate accommodation for the library, whicli had 
outgrown the rooms m Hanover Square, has gieatly 
facilitated the work of the staff. At the lime there 
was some opposition to the tran.skT, a few fellows being 
of opinion that there w'ould be a falling off in the 
attendances at the scientific meetings. Sin li, however, 
has not been the case, as at the present day llie> are 
attended far better than in the jiast. 

How all the gre.at improvements which have gradu¬ 
ally been effected during the past twenty years h.ive 
popularised the gardens ma) he best realised when wo 
consider that the admissions, whnh in 1902 ainounled 
to less than 700,000, last year exceeded 1,500,000. 
When the new tresh-water and marine aquarium, which 
the couruil has decided to build under the Ma|)pin 
Terraees, is completed, the latter figure will no doubt 
be exceeded. 


The Resonance Theory of Audition. 

By Prof. If. 11 . Barton, F.R.S. 


resonance theory of audition continues to 
A excite considerable interest and must be regarded 
as being still in the controversial stage. 'I'he very 
name is somewhat unlorlunatc and mav have k'd 
some into the mistaken vitw tluit some sympathetic 
vibrators in the car are postulated as capable of actual 
resonance or resounding like a tuning-fork set in 
audible vibration by another which was first sounded. 
Of course it should be understood, on the resonance 
theory, that the vibrator in question merely vibrates 
when a sound of nearly its owm proper pitch is received 
by the car, such vibration, tliough eftecting audition 
by its possessor, being (juitc inaudible to others. 
Some through misunderstandings on this or other 
points have failed to ^rasp the essentials of the 
resonance theory of audition, and have in consequence 
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levelled at it criticisms which dearer knowledge on 
their part would have obviated. No attempt will he 
made here to locate in the ear those mechanisms, if 
any, which play the part of sympathetic vibrators, 
responders, or resonators. That is left to the anatomists 
to discover. But we may note briefly the e.sscntials 
of the resonance theory, the salient facts of audition 
and what pow'cr the theory has of meeting the denauid 
which those facts make upon it. In the latter we 
may derive help from the consideration of a simple 
working model which any one may set up and experi¬ 
ment with for himself. 

Essentials of the Resonance Theory. —I'his theory 
postulates the existence within the car of some set 
of mechanisms, each of which has its own proper 
rate of vibration and rate of dying away when 
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left to itself. Each such vibrator can accordingly be 
set in vigorous vibration by very feeble forces, provided 
they occur at or very nearly at the rate in question. 
These sympathetic vibrations would quickly die away 
when their stimulating cause ceased. Each such 
vibrator is supposed to have nervous connexion with 
the brain so that the fact and amplitude of its vibra¬ 
tions may be transmitted thence and duly noted. 

The theory is not 'primarily concerned with the 
exact nature or details of structure of these vibrators 
provided only that they fulfil the foregoing conditions 
for mathematical theory shows that the response 
of one oUch vibrator to the forces exerted upon it by 
another vibration obeys the same general laws quite 
independently of the details and nature of the vibratory 
responder under consideration. 

Fads of Audilton. —I'or normal eai.s the following 
may be regarded as the chief facts of audition with 
which we are here concerned : 

(i.) The range of audition is limited at the upper 
and lower ends, such limit varying with individuals, 
but about eleven octave.s are usually audible. 

(li.) Before either limit of audition is reached the 
notes may be recognised to be very high or low, but the 
distinct location of pitch fails, so that only about 
seven octaves are musically available. 

(ill.) At about the middle of the range the dis- 
crmiination of pilcii between near notes when sounded 
siufcssivcly is, for a keen ear, about the twentieth of 
an ecjiial-tcmpered semitone or , |„th oi an octave. 

(iv) When two very near notes of almost equal 
inteni>ities are sounded simullaneously, the difference 
ol tlicir frequencies may he recognised by any one 
as the number ot heals per second. This may serve 
to di-scrmiinale a pitch-difference of the fortieth of a 
semiUine or half that just named. 

(v) When two different notes at a considerable 
inteival (.sa\ C and G) arc sounded together, both 
notes can be heard and their interval estimated, they 
me not mistaken for a single note of intermediate pitch 
(E or E''). ('Phis descivcs special notice as being the 
(hre( t 0). of colour \ision for some parts ot the 
spettrum. .uid will be dealt with in another artiele.) 

(vi) W’hen several simjde\ibrations occur simulta¬ 
neously. being jirodiiccd in association from the same 
vibrating source, string or wind, the resulting character 
of th(* (ompound tone or note is recognised and spoken 
of as Us quality, quality of tone, or tone simply. 

(vii.) A musical shake of about ten notes per second 
on a note of frequency about a hundred and ten per 
second can be heard distinctly. 

Power of Theory io meet the Fads .—Having briefly 
reviewed the chief fa«ts of audition we may now 
natuially ask what [lowcr the resonance theory has to 
meet the dcfiiands thus made upon it. In other words, 
can the physii ist imagine a set of vibratory responders 
the behaviour of which under vibratory stimuli would 
give results which correspond to those of human 
audition ? In trying to arrive at a riglit or possible 
solution, obviously many variables aie at our disposal. 
'J'licy may be staled thus : 

{a) The total range of pitclics of the set of responders. 

{b) The musieul intervals between adjacent re¬ 
sponders. ’ 

(c) The damping (or rate of dying away) of the 
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vibrations natural to these responders when 
started and then left to themselves. 

(d) The constancy or otherwise of the intervals and 

of the dampings throughout the range. 

(e) The fineness of discrimination of relative ampli¬ 

tudes of vibration.s of adjacent or other 
responders by means of the nerves attached 
to them. 

These varwbles are more than are needed to make 
a solution possible; they leave a choice between a 
variety of possibilities winch may be imagined by 
the physicist and suggested to the anatomist for 
examination and rejection or acceptance. Thus, for 
example, the less tl\c damping natural to a set of 
responders the easier is the location ot ])itch by them. 
But the presence of objectionable damping could be 
balanced by an enhanced fineness in the nervous 
discrimination of relative anqilitudcs ot adjacent 
responders. A word or Iw’o of explanation may be 
desirable as to the relation between the ^damping 
natural to a vibratory responrler and tlic nature of 
its responses to various alternating forces of nearly 
its own frequency. Without entciing iiere into the 
niceties of tiic mathematical theory it may l)c said 
broadly that the best response hdlnW' only with the 
best tuning between the fre<iiiciKy natural to a re¬ 
sponder and that of tiie forces acting upon it. But 
tlie actual value ot this response an<l its tailing off 
consequent upon mistiming both depend on the 
(lamping natural to the rcapondcr. If tlie damping 
IS very slight, then tlie response is very vigorous for 
precise tuning, but for quite small mistunings the 
response is almo‘^t negligible 'J'his is often summed 
lip by sa>ing that for shghtiv damped responders 
the resonance is sharp. On the other hand, tor highly 
damped responders the rcs|)(inse i^ not so good fur 
best tuning as in the former cxise. I)iit this response is 
only slightly impaired bv modeiate misluning of the 
forces. In other word-^, for strongly damped re¬ 
sponders the resonance is spread. 

Bearing these facts in mmd we have to make a 
choice among the possibilities opcai to us so as best to 
meet the tacts of the case. Tlic facts (hi.) and (v.) 
show that the damping must ikA be too large, because 
that would involve s{)rcacl resoiuiiue instead of the 
iharpness needed for the actual fineness of location 
of pitch experienced. On the other liand, fact (vii.) 
sliow'S that the damping must not be too small, as in 
that case the sf)und heard from one note ot the shake 
would run into tliat of tfic next and give a blurred 
effect contrary to experience. We have thus found 
limits betw'een wliicli the damping should lie. 

In view of these considerations \vc may svd.imit the 
following suggestion.s. Let it be supposed that in the 
car there is a set of vibratory responders which— 

1. ('over a range of seven or more octaves. 

2. Arc about twelve to llie oc tave in tlu' middle of 

the range and have a suitable damping, 

3. Are in total number about a hundred. 

Simple Model and its Behaviour .—^To test the 
adeqiiac)' of tlie arrangement just postulated let the 
following sim[)le model be set up as shown in the 
diagram, Fig. i. * 

This responsive model consists essentially of a 
stout cord stretched across a room between the fixed 
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points H and J, ^»itb a pendulum KL with heavy bob 
L to act fts driver, and a number of ligiit graduated 
responders lettered C to C^ The latter have small 
paper cones about 2 cm. high as bobs, with the addition 
of split rings of copper wire resting on them to prevent 
the damping being too great. The driving pendulum 
lias a “ tightener ” at M to adjust its length, which 
must be reckoned from L up to N, since when the 
heavy boh L swings the bridle IIKJ swings about the 
line HNJ. The Icngtlis of the light responders, on 
the other hand, must l>e reckoned only up to their 
suspension point on the cord I IK. These light re¬ 
sponders have .suspensions of thread which are passed 
through the cord 11K and may then be cut off and 
(he adjustment to place made so that the line of the 
bobs CD—C' pusses through IT. This is essential in 
order that each responder rccei\ cs an equal inclination 
by a given displacement of llie heavy bob L. In the 
J N _ 
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diagram just one octave of respomlers- is shown, the 
number being tlurti'en and the lengths such as to 
moke their relative Irecpiencies those of the consecutive 
notes on the piano or org.m. This allows a fineness of 
discrimination of pitch m agreement with experience. 
Of course to reftt senl the whole set of aural mechan¬ 
isms, seven <-ir more octaves would he needed, hut a 
single octave on the model enables one to carry out 
a number of interesting tests, though for some, two 
octaves are necessary, as shown by dotted lines in 
the figure, h'or the latter the lengths of the responders 
(and also the distances from II of their points of 
suspension) ina> be as follows: 57*05, 50-8, 45*25, 
35-9^ 32'0' 2^'5' 25 - 4 > 22-6, 20*16, i8'o, j6*o, 
14-25, 12*7, n*5. 10*1, 9*0, 8-0, 7*13, 6*35, 5-65, 5*04, 
4*49, 4*0, 3*55 cm. Any consecutive thirteen values 
will do for a single octave. 

We may now* test the behaviour of such a model 
and ascertain if m essential features it typifies the 
mechanism in tlic ear, although of course it is not for 
a moment imagined that jan\- pendulums exist in the 
ear. If vibratory responders exist there they must be 
of an elastic nature. 

If the seven octaves or more ob'fcsponders^ were I 
NO. 2757, VOL. no] ■ - 


provided We shotild nave the r&i^e t>{ seven 

octaves ocoounted for; the' lack of precise 

discriminatidji of pitch for very high notes and for* 
very low notes is explained also^ Thus, for uny note 
well within the range of the responders, when the 
pendulum bob L is swung, thus representing by its 
frequency a certain note, the responders vibrate in 
response, the one best in tune vibrating most, the 
others near it, holh above and below, showing a rather 
less response. Hence the pitch is recognised and 
located by this behaviour. But if the pendulum LN 
is made shorter than the shortest or longer than the 
longest re.spondcr provided, then we have the responders 
near the end m question responding best but no 
maximum response with a return to quiescence beyond it. 
Thus the exact pitch cannot be located, and this agrees 
with experience. Consider next the discrimination of 
pitch between notes very near in pitch, and let us 
ascertain what is possible when the 
adjacent responders differ in pitch by 
a semitone or onc-twelftU of an octave. 

‘ It will be easily ascertained that a 
discrimination of pitch of about the 
twentieth of this semitone is possible. 
For by adjusting the tightener M on 
the suspension KL, we can make the 
response of two adjacent pendulums 
equal, and then by repeatedly length¬ 
ening the heavy or driving pendulum 
the response of the lower of the two 
light pendulums may be increased and 
that ot the higher one decreased till the 
lower one just shows a maximum, the 
adjacent ones above and below being 
alike in their response. We should 
llicn have passed over the half of a 
semitone only and ten steps are suscep¬ 
tible of discrimination in this range. 
Without any wire rings on the paper 
cones the responders would not succeed 
in this test, but with the rings to weight 
the cones there is less damping, sharper resonance, 
and adequate discrimination. 

If two octaies of responders arc provided very 
striking experiments can be shown as to the recognition 
of the overtones essential to notes of a certain quality 
of tone. Thus, setting the pendulum NL to the pitch 
of a low responder, say tlie third from the bottom, 
if the pendulum swings freely we have a responsive 
maximum at that lesponder. But if the hob L is 
grasped in the hand and swung to and fro in the same 
period as before, Init with a “ dimple at one end of 
the swing, it i.s really executing tone and octave, and 
the responders will promptly show the corresponding 
two resonance humps. Again, if the bob L is swung 
to and fro, with a “ dimple ” at each end, it is really 
executing tone and twelfth (frequencies i and 3), and 
the responders give the corresponding two resonances. 
Lastly, if tlie l)ob L is moved smoothly from end to 
end in one direction, but returns with two kinks or 
dimples, we have really a vibration consisting of 
tone, octave and twelfth (frequencies as i, 2 and 3), 
and the three appropriate resonance humps are shown 
by the set of responders. ” . 

. Thus, without ovewtraming^ or ^xhaqstiog the 
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possibilities .ol the resbnanco'tihefl^y k seems easy 
by its use to accpuifit for the main fa^ of audition, 
none of which seem in conflict with the theory. 
This, of course, does not suffice to establish the 
hypothesis, as it is conceivable that some other 


might be equally successful. But, pending the 
advent of such a rival,, perhaps the disciples of 
Helmholtz may be pardoned for what others might 
style their inexplicable interest in an old and unproved 
theory. 


The Lesser Whitethroat’s Fanfare. 

(To J. S. II.) 


T hough lyrics mingled with tattoos 
Of melodrama savour, 

The Lesser Whitethroat dares to use 
Both avenues to favour. 

Behind a screen 
Of leaves unseen 

lie’ll croon with tendcrest passion, 

Then loudly reel 
A clarion peal 

Of notes in fanfare fashion : 

(Setfro voce, pp) Chi'ddy-choo-ee cheo^- Wee'jo-choo-ee'chey, 

Wee-chiddy'Wee'chey,~Choo-tddy, Choo-ee ! 
Tiien changing time, 

And reckless of rhyme : 


( Vivace, ft.) jip-jrp-ji p.j] 

jir'jir-jip-jii*, 

jip-jip ! 

But ran we gi\e this Warbler praise 
When art he rompromises,— 

In secret hums Ins native la\s, 

And flash-nole.s ad\ertise:^ ? 

Sing, \Varl)ler, sing 1 
These cries you fling 
Too .soon all tune will smother; 

And then you’ll flit 
A ribald Tit, 

And Whitelliroals lose their brother 1 

W. Garstang. 


Obit 

W. 11 . Uro.soN. 

''HE death of Mr. William Henry Hudson at his 
residence in London on August i8, in his eiglity- 
fiist year, removes from our midst a remarkable 
personality, a great writer of Isngh.sh prose, and a keen 1 
interpreter ol Nature. | 

Mr. Hudson’s lather emigrated to the Argentine in 
the early jiart of the last century and settled on the 
pamjias, and it was there that his childhood and eail\ 
lile wa.s spent. We get a vivid idea of the conditions 
under w d -h he grew to manhood in The pages of 
“ Far Awav and Long Ago,” a volume of aiitohio- 
gniplural recollections which he published in iyi8— 
the \ast treeless jdains, the solitary estancia with a lew 
trees around it, the semi-savage gauclios, and above 
all the teeming bird life along the strand of a lonely 
mere. 

In In's early days Mr. llud.son entered into <oire- 
.spondence with the late Hr. P. L. Sclaterand sent him 
collections of birds and mammals. Account^ ol tlie.se, 
first appearing in the Proceedings of the Zoological 
Society, lorrned the foundation of a joint work,Argen¬ 
tine Ornithology.” publislied in two volumes in i888- 
1889, to whkh .Mr. Hudson coiilribuled the notes and 
obsen'ations on the haliits of the liirds, while Hr. 
Sdater was re.sponsil )Ic for the technical descnption.s and 
general arrangement. 'I’hi.s work wa.s recently re¬ 
issued by Mr. Hudson alone, but without the technical 
descriptions, under the title of ” Birds of La Plata.” 
Two other \olumcs, well known to lovers of good 
writing dealing with South American xNatural History, 
were “ The Naturalist in La Plata,” 1892. and “ Idle 
Hays in Patagonia,” 1893. 

About to Mr. Hudson came to -England an.d, 


u a ry. 

Ix-gan a long series of woiks dealing with the study of 
Nature in England. “ Birds of a Village.” “ Nature in 
Hownland,” “Hampshire Hays,” “The Land’s End,” 
and the more strictly ornithological “ llritish Birds,” 
“ Birds and Man,” and “ Birds in London,” followed 
one another in quick succession. Though always in 
feeble health and of a delicate constitution, he tramped 
over soutliern England Irfun the New Forest to Pen¬ 
zance throughout the summci, spending the winter 
partly in London and partly at Pcn/ance, where he made 
tils second home 

Recognition «f hi.s talent came late to him. In his 
early days in J-aigland he was unalile to earn a liveli- 
,hood with Ins pen and he was awarded in 1901 a Civil 
last Pension ol 150/. in “ recognition of tlie originality 
r)f Ins writings on natural luslor\ ” This he resigned 
I in August last year on the ground that lie needed it 
no longer. “ i’uhhshcrs,” he told an intimate friend, 
“ threw mone\ .it liim with both Iiands.” 

A man of e.xtremcly .sen.silne temperanionl, Hudson 
could not endure to take tlie life of any animal or bird, 
and was an ardent supporter ol the Society lor the 
Protection of Birds, to which ho devoted iniicli of his 
energy during recent years. He was thus out of sym- 
p.ilhy with anv form of collecting. He had, liowcvcr, 
a wonderful pow'er of observation, and ins sense of 
hearing w'as extremely acute. Hk writing is simple, 
lucid, and desi riptivc, and lie ne\ i r ga\ e to his observa¬ 
tions on bird or animal psychology that anthropo¬ 
morphic tendency which .so olicn characterises the 
wnter.s of popular wurks on natural history subjects. 
Though he c an nen'er be reckoned among the ranks of 
scientific ornithologists, lus wntmg.s will undoubtedly 
endure as monuments of accurate observation and of 
Ijmpid, lucid, English prose. 
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Current Topics and Events. 


In an address to the Rothamsted branch ol the 
National Union of Scientific Workers, reported in the 
Scientific Worker for June, Prof. A. L Bowley pleaded, 
as so many have done, for an “ interpreter ” to 
mediate between .science and the laity. He suggests 
that “ one test of greatness in works of art is that 
they should ^nakc a direct appeal to those whose 
powers of appreciation are not specialised,” and, by 
analogy, that the greatest science should be the most 
easily interpreted. But what docs the analogy really 
prove ? The ” art ” which is appreciated without 
any specialisation is that of the Merry Widow waltz 
or Poems of Cheer ; the appreciation of a Jiach fugue 
or a Shakespeare sonnet does re([uire some ” specialisa¬ 
tion ” ; it requires, not practice of the art, but some 
deliberate self-education. If the laity would (or 
could) educate themselves in science as they do in 
art, interpreters miglit be forthcoming who would 
do for science what m onr generation Bcrcuson and 
Mr Roger i'ry have done for painting or Sir Henry 
Wood and Mr Krncst Ncwmaii for music. The 
difficulty now is that the wholly ” unspcciahsed ” 
laity demand ” interpretation ” in terms of concepts 
of which science denies the validity, just as they 
demand sensual piettiness in painting ami catchiness 
of tune in music. Before interpretation can begin 
there must be an effort to understand . men of Prof. 
Bowley's eminence in other branches of learning must 
not pronounce ex caihctha that ” sueiu-e is not 
beautiful ” ; men must know that science is beautiful 
—to tliosc who will liam tliemselves to appreciate 
its beauty. 

The Museums Journal for July 1922 ciiticises the 
announcement of the lioard of F.ducation that m 
future local authorities will bo charged with half the 
actual cost of transportjng the collections sent on 
loan from the Victoria ami Albert Museum to pro¬ 
vincial museums and ait galleries Hitherto there 
has been a uniform charge of 2I. los. The change will 
make little dihVrence to places near T.ondon, but will 
be prohibitive for the less wealthy distant towns. 
The collections of the Victoria and Albert Museum 
were originally intended to help museums and students 
throughout the countiy. (Iradually tlierc aiose a 
division between tlie objects retained in the museum 
and those put into circulation; but the Ciiculation 
department remained an impoitant section of the 
museum. Now' it is contended that the two are ” m 
hopeless competition in regard to puichase of objects.” 
This, if true, is absurd, and we agree that something 
should be done to co-ordinatc the w'oik of the various 
national museums inter sc. and with the work of the 
provincial iniisc um.s. 

While the Museums [otunal seems to he of the 
opinion that the national imi.senins do not do enough 
for those m the provinces, Mr. i^awnuire Haward, m 
a lecture„to the Royal Society of Aits (pubiislicd 111 
the Jqtiibal of the Royal Society of Arts for July 28, 
and in^^Museums Journal for July and August i()22), 
say% 5 '^® more has not been done to make the National 
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Collections available to the nation, as distinct from 
the inhabitants of London, it is largely, I think, 
because the provincial galleries have not always 
' realised how ungrudgingly those in authority in the 
great National Galleries and Museums will imparl 
their knowledge and render assistance in a variety 
of ways to their provincial colleagues out of the 
abundance of their own treasures.” And again, he 
says of provincial mu.scums: ” If only they know how 
to use their opportunities, and are givcm a fair chance 
of putting their knowledge into piactice, they can 
become a really vital influence m the town . . . 
acting as cultural centres for the whole community.” 
Without attempting to decide whether it is the 
national museums or the provincial museums that 
arc most to blame, such acquaintance as we have 
with the work of both lias forced us to the conclusion 
that the provincial public does not sufficiently 
appreciate the advantages of its own local museums, 
and frequently worries the officials ot metropolitan 
in.stilulions with questions that would have been 
much more conveniently dealt with nearer home. 

In commemoration of tlic bi-centcnary of tlie 
appointment of Bernard de Jussieu as demonstrator 
of botany at the Pans Jardm des Plantes, the Abbe 
L. f’arcot m La Nature (July 1} gives an interesting 
account of his work, especially the foundation of 
the Botanic Garden at the Petit Trianon at Versailles 
Tile lattiT was of supreme interest as the birth-place 
of the natural system of classification of plants 
J 3 e Jussieu was commissioned in 1750 by r.oiiis XV. 
to lay out a botanic garden at Petit Trianon Sixteen 
years before, Linnaeus had published his artificial 
system of cla.ssification whicli was enthusiastically 
adopted by botanists owing to its simplicity of 
woiking, as it was basetl on obvious chaiacters of 
the sexual organs. Linnaeus had, however, also 
published some ” Fragmenta ” of a natural system ; 
that IS, one in which plants were arranged according 
to the sum of relationships of all tlieir characters 
' Starting with tlicse ” Fragmenta,” de Jussieu 
developed a system according to which lie arranged 
the plants in his new garden, and prepared a manu¬ 
script catalogue indicating the grouping of the genera 
in families, and also the list of species included under the 
genera. This catalogue was published by his nephew, 
Antoine Laurent de Jussieu, in 1789, twelve years 
after the death of Jussieu himself The system was 
further elaborated by Antoinq and later by Augustin 
Pyrame de Candolle, and attained its modern dev'elop- 
ment m the classic work of Bentham and Hooker. 
The famous botanical school and garden of the 
Trianon were dispersed after the death of Louis XV , 
and for a long lime the site of the gard<m was un¬ 
certain. L’Abbc Parcot has, however, reproduced in 
La Nature some original plans in winch the position 
of the garden is indicated, to the right of tlic cliatoau . 
a cedar of l.<'banou and other conifers reipain 
where they were planted by do Jussieu, and a^few other 
of his trees which were replanted in the and 

flower garden are still standing. •' ‘ 
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An imposing scientific expedilioii set out from Sail 
l>icgo on July 9 last for a two months' c^ul‘^c among 
the islands off the west coast of Lower California. 
Acconhng to Sru-ucc, the (.liu'f object of the expedi¬ 
tion is to make in\esti”.itious into the jiresent abun¬ 
dance and condition of the southoin fm se.d, the 
soutluTii soa ottci. and llie elephant seal in tlie 
localities \isitcd It luid been thought that these 
\ahiable animals w<‘fe extincl. but lecent dis(OM ]its 
jia\o sliown (hat a lew stil! e\is(, and combined 
action of tiu; Ihuted Stales and the Mexu'.ui (lo\ern- 
inenls is necessary for their prcseiw .ilion and exploita¬ 
tion \d\antag<' will be taken ot the ()pp()rtuint\ 
for making siirxeys ol tlie l!oi 1, laiinri, .uid geolog\ 
of the Islands, which lull'c'ito ha\e been but little 
explored '1 he exjicdition has been under coiisideia- 
tion 1 )\ the California Academy of SeieiKcs for Maine 
tiim; past, an<I its reahsaiion has beeui made peissibh' 
bv the < o-opeiali(tn ol the Chi\ ermneiU of Mexu o and 
a nintibci of Aineiuan institutions, including the S.m 
Diego Miisemn ol .Natural llistoiw, the Senpps 
Institution for Jiiological J<eseaich, the Nation.il 
(ieogiapiiic Society, and the Pacific Diyision ot tlie 
Aineru an \sso( lation for the Adv.inccinent of Science. 
■|lie .Mexican Government luis loaned the tisheiy 
giiaid boat I't'cale for the expedition and h.is aecc'pti'd 
as its guests all members of the cx|)edilion sent hv 
Americ.-m institutions. Sen Carhis Ciicsta d'enon, 
piofessor of herpetology and biology in the National 
Mtiseiiin ol Natiual History of Mexico and .1 Govc-rn- 
ment reprc'sentativc on the expedition, js duccloi, 
blit the SI. lentilic m\ estigaturns will bc' in I he imnu'diate 
cliaige of Dr G Dali.is Jtanna, of the C.ihforni.i 
Academy of Sciences, and .V W. Anthony, of the San 
Diego Museinn of Katuial History 

AIjc f^KNTsr A S.Miiii has lesigned his jiosilion as 
sc( retaiy of file Hntish Non-Fenous Metals Keseaicli 
Association and .u'cc'ptod an appointment ns reseauh 
iiK lallurgisl to tlie Sliel'licld Smelting Company, Idd 

Mie- \Tn writes lo i orrec I .i stalenient rc'spec ting 
liei l.ile '.'isbaiid’s parent.igc‘ that a[ipeari‘d ni 1he 
oluLiiarv notice m iNvrURK of Vngnst in Slie 
infoiiiis us that I'rol (.isliert l\.ij>[i’s falhci w.is 
not 1 .ei mail but .1 ii.iln c ol fnc'stc' .ind the gii\ ecnin.g 
u\il ((HUM illoi ol that city 

Icxc.ixi 1 R Vicr-XoMikAf Sir Gic.nua Goodwin, 
late 1 'iigiiieer-m-Chiet of the Ideel, and Dr Janu's 
t.olcpihoun liMiie, vu e-cliaiueilor .iiul pmuipal of 
the I luveisity of St. Andrews, h.ive been a[»|)ointecI 
ineinbeis of the Aclvi^i\ Council to the Coiniinttee 
ol the Privy (cunu il foi Scicniilic and Imhistn.d 
Keseaich 

1 111". I iiiifs of August 2.S aiinomuc's that a •'pecial 
Piess telegiain from ihol J \V Giegoiv, of (das.gow 
I m\ eisitv, rc‘polls Ins s.ife anival at Talifn, ^ unii.in, 
after a successful journey in 'i ibi't It will be 
remembeied that J’rof (iregorv and his son, Ali 
^ .] tiregory, left l•'ngl.lnd for T^angoon at the' emd 
of March last witli the object of mvesligafmg sanu* 
feature's m the mountain stiiirtiire of nortli-western 
^ unann and western Szechuan (see Nature, January 
12, i(j2’, vol. 109, p 51). 
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NOVEL feature ot the forthcenning Swansea 
meeting of the Institute of Metals will be tlie in¬ 
auguration of a senc's of .innn.il pnbhe lectures on 
sul)ji‘cts of practical iiiteicst to those eng.iged in tlie 
non-li“rrous metals l^du^ll\ Dr K S Hutton, 
diiecloi of the* Ih’itish \ou Iciiiuis Mc l.ds Kc'se.iich 
! \s^oi jation. Is to dehsc'i thi‘ lii'-t, which will be 
entitled “ ilic' Science ot Human ^■|lorl (Motion 
Study and \oca 1 ion.il riaiiung}," on Seplc-inbei u) 
I'milier p.irtu niai- ol llie ineelmg. ulmli will bi' 
lu'ld on SepU'inbc.‘r lc»-.:j. can be obt.lined Itoin the' 
Secrc'taiy, Mi (i Shaw ^<oll, y V’li tona Slieet, 

I .ondon, S \V r 

\ NOD:, on ///(• I'mt-.i iH( hkiii (iioloL^ul, published 
in NiurI' on Jiilv i, ha'- bimighl fioin the ollice of 
fa’e/i'gu a letter binsigiu'd) si.iting lliat The 
.1 nil I iriiii still reni.nii'^ iiu 01 p')Mic'd wilIl 

th.iL jonni.il, .uid th.it (lie names ol soine geologists 
given as .issoci.ite cslitois (>[ 'J he /'•'/. \iiirnitui 
(ieo/o}^L->! were' used without peiinission If we have 
repea ted eiioneous st.Ueini ills we regtel it , hut those 
.statements luid been in oiii hands for some months, 
.ind were not [uilihshed by iis until we s.iw actual 
jxirls of 'I he Tdii-A^uriean (rroIi\:^i'^l. whuh appear<‘d 
to connnn them 

■fiiK Cleveland rechnical In.stitntc' .it Middlesbrough 
has issued for ncaily a year a monthly itullotin con¬ 
taining abstrac ts of the mdst imfxutanl m leiililic and 
lechiiK.il articles whicli have api‘eaic‘d 111 home and 
foieign peiiodicals dming the* nioiilli 1 hi’ Ifullelm 
is printed on one' side' ol the p-ige onh . and ea< h issue 
consists of about Uo pages ^..l( li abstiacl is cm the 
a\ erage about h.ilf a jiagc' in length, and the intention 
IS that those ol inleic-st to tlio leack'i shall bc' cut out 
by him, pasted on caids, and jd.iced in tlieii pioper 
jiosition in .1 card i.it.ilogne 1 hey aie cl.issilied 
under tlic' li'':icling.s ihennstiv and pliysus of 
non and steel, nvclianual and electrical I'liginecring, 
liic‘1 .uid lucl tc'i hnology. sliiiibiiildtng .ind marine 
cnginei'uiig, huindr_\ prai 111 e, non-li 1 ions .illoys, 
industrial c lieiiiisliy, bl.ist Jiiinacc' jumc Ik e, and steel- 
niaking A lew fi.igc's aie di'voU'd oc i asion.dh' to 
slioit adoiints of icccmt home .inci loieigii patents, 
and a list ol 1 ei cut Ic-i Iniic'.d jniblu at ions i-. gener.illy 

'i,i\ eii I'.ic li iiionth .-\s a nie.ins ut Ki'cpnig tho-iC* 

i-ngagi'd in iiidustiv well i’c> to date' IIk- Ihillctm 
elcMc'rves evciv siijijicirt 

,\mong the autumn aniioiiiu.c-mc'uts of .Messrs. 
Chapm.ui and H.ill, Ltd, we notice the following. 

Puaclual ,\pplic.alions ot \ rays,” by Dr G. W G 
Ka\e, in which will be dcMrihed the* v.irious uses 
t<i whicli the rays can be' jmt in coinmi'ice , and 
\c)l 2 ot ” Mechanical Tc'slmg," bv K G Ikilson 

and J H Hyde, entitled “ rc'sliiig of App.aratns, 

M.ichiiies, and Stiiictuies ” 'I lic' worli will deal with 
tlie methods of tc'sting 1 tynaiuomelers, Gear Boxes, 
(iirdois, Ki'inforced Concrc'io Stnictures, Pumps, 
Sjinngs, iJall-beanngs, etc ^ In the' ” Dirc'c,tly-usefnl 
rechnical Senes,” ” Llectrieal Measuring Instru¬ 
ments and Supply Meters,” by I). J. Holtou, will 
be issued. 
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Research Items. 


Chij.i> Saciufici: at Carthage. —Historical evi- 
dcTue goe«; to show that the sacrifice of children to the 
Mother Goddess wns not infrequent Two h'rcnch 
aichiuologists, M. Pcmissote and M Lautier, engaged 
in cxp)<>nng the rums of ancient Carthage, have un¬ 
earthed m front of an altar near a temple of ranit 
three vaults containing the ch.irroil bones of new-born 
babies and children from two to three years of age. 
The ar( li.eologists believe that to the left of llie altar 
was a stone slab with a bron/e grill, under which 
burnt .1 herie tire, and here tlic naked bodies of the 
iirst-boin wen- oltered in accordance with the ancient 
riles which were legularlv practised from the sixth or 
seceiith lentuiies before the ('linstian era until the 
destruction of ('arthage bv the Komans Others, 
however, lieheve tliat it 'wa^ custoiiuiiy for the 
parents to reclaim the remains of sacrificed children, 
.ind that the bones now' found, a gruesome pile 15 
teet lugli, arc tlie remains of sacrificed childien placed 
by tlioir paients under tlie protection of the all- 
poweilnl Tanit 

A PoLYiNj.siAN Museum. — The Bernice Paiiahi 
Bishop Museum at Honolulu, Hawaii, was founded 
in 1880. bv her liusband, Charles Reed Ihshop, as a 
memorial of Princess Pauahi, the last of the Kani- 
chaniclia family c>f tlic chiefs of Hawaii It is devoted 
to the study of Polynesian and kindrcil antupiitics, 
ethnology, and natural Instory liesides the material 
from Jkiijncsi.i and other t'acilic islands, that from 
Hawaii IS tlu* largest and most important A large 
stall of cxjHTts IS empiaycil in research and the 
collection ot specimens, which . re of large and in¬ 
creasing value The Museum has recently published 
a usefullollectionof ])rovcrlnal sayingsof theTongans, 
compiled by Messrs IC E V. Collocott ami J. Hav ca. 
which, in addition to its \<due to students of proverbs 
and linguists, contains a number of useful notes on the 
folk-lore ami customs of the people 

Hf\ i)-iiuN 1 iNCi IX Assvm —^Ir L. H Hutton, the 
author of tw<* important works on the Angami and 
Serna Nagas, contributes .1 paper to the August issue 
of Man On the method m which the heads of 
vu'lims an' deioivitcil ami div'ided In addition to 
complete skulls .uloined with mithan or buffalo 
hoins, or with wooden imitations c>£ these, many 
house’s had li-o])lm'S hung no m which the skull wa.s 
onlv partlv Imman, th<- takci liavmg got only a 
share of the head In sul1i (ascs the lest of the head 
is made <»f wood, 01 tlie skull of an animal, such as a 
t)ig. while m another the missing half was mgemonsly 
fab'iicated fnim two skulls of the black gilibon 
(Hylobul'-'^ lirfiik), making the skull look as if it had 
thici* I'vcs The obiecl of llic horns is s.iid to be to 
prevent the <l<ad man heanng the call oi his friends 
searching for him, as, if his soul were to go to them. 
It would instigate them to levenge. whereas if it 
remain with the takei of the he.ul, it hues its late 
relations to put themsi'Ucs within re.xcli ot the 
possessor of the head, ami lose their own to him as 
well Some Ao villages used to attain the same end 
by stringing the skull of one of their own dogs above 
the skull of their enemy. The soul of the dog made 
such a barking whenever the s^cange relations of the 
dead man came within call that he nev'cr 

heard them imploring lus souljHpurn. 

Humpback Whale from MO Itocene or Cali¬ 
fornia — How often does it liljUMfcli that what proves 
to be a valuable fossil becomfi^l^ievably damaged 
before its importance is rewgnised.. .This appears 
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to have been the case with a specimen of Megaptera 
from the Miocene Diatomaceous earth of I.ompoc, 
Cahforma. The remaining incomplete skull has been 
studied by R. Kellogg (Proc. U.S Nat. Mus., vol 
1x1., art. 14). w'ho points out that the discovery ol 
this Miocene member of the Mystacoceti gives addi¬ 
tional force to the view’s of those who have adv’ocatcd 
the great antiquity of the Cetacea, for so highly 
specialised a form occurring in strata of this age 
affords further evidence for assuming that the evolu¬ 
tion of the Cetacea has taken a longer period than 
heretofore considered plausible. A careful detailed 
description, illustrated bv' plates and te.x.t figures, 
completes this paper on Megaptera miocmxa. n. sp. 

Phylogeny of OcHE'iochKAS. —fhc Ainmoiiitc 
genus Gchetoceras, belonging to the family liar- 
poceratidaj, is confined to the Lusitanian, Ivim- 
nieridgian, and Portlandiaii divisions of the I Ipper 
Jurassic and wa-n ilenvod from the Middle Jurassic 
Oppeha The numerous species, according to 
Marione O'Connell (Bull. Amer Mus. Nat. Hist, 
vol. xlvi), are found to fall into three phyletic series : • 
tliose of (i) Ochetouras arolicitm, (2) O. hisptdurn, 
and (i)0 caniculatum. The relations of the European 
species of the first series and the Mexican ami Cuban 
of the other two are here set forth for the hist tune. 
Tliese relationships are shown in a senes oi tables 
and the various species discussed and described. 
In all thice .scries the same orthogenctie trends m 
development arc traceable and consist in : (a) A 

progressive diminution in the ratio of wmlth to 
height of whoil and width of whorl to diameter ; (6) 
a piogn'ssivc diminution in the eo.Trseuess of the 
costa?, {c) the branching of the primary cost.c at 
their ventral cn<ls, and tinally. (^Z). the branching of the 
intercalated costos, or striae. 

Eocene Mollusca a.xd Foraminiff.ra from 
Nigeria —h'or some v’c.irs past scattered informa¬ 
tion has been obtained concerning the Tertiary 
fossils of Nigeria, and some of the Vertebrata have 
been described, but there yet existed a considerable 
amount of unpublished malcnal This tlirough the 
auspices of the Ch*ological Survey of Nigeria (estab- 
hsiied in 1919) is now’ being coUi;ctcd for publication, 
ami the Survey’s third Bulletin is <levoleil to the 
Koeem* Mollusca, deseiibod bv R Hullen Newton, 
with an appemhx on the 1‘or.iiniiiifera by E 
lleron-Allen and Earl.iml It is m> slight on 
the eminent authors of the Appcmli.x to s.u that iL 
IS nou'ssanlv mainly a list of species, since the sample 
submitted to them was small It is of interest, how¬ 
ever, to note the almost complete absence of the 
characteristic Eocene genus Nummulitcs Ihe bulk 
of the pajier is devoted to the description of the 
Mollusca. and gre.-il ciedit is due to Mr Hullen Newt^ 
for the excellent way in whic.h this is <lone In aiT 
sev’ciily-three species are described and of these mor<‘ 
than half are delinitclv new and woithy of ^tter 
illustration than seemmgiv could be givem^em 
Ihe results of Mr Newton's study of these j^rian 
Mollusca are exceedingly mtcrosliiig. lor hf.fs able 
to show that the fauna is of Middle Eocene oM.utetiau 
origin, and that some of the forms are closely allied 
to if not identical with, British e.xamples from the 
same geological horizon . that others agree with 
species occurring in the Upper Mokattam Beds of 
Egypt' while yet others have affinities with fossils 
from the Middle Eocenes of Alabama. Amon^ these 
last is a representative of the genus Bulbiiusus, 
hitherto known only from America. Truly a stt^ge 
linking together in past ages of remote parts of the 
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globe, still more emphasised by the recent discovery 
of one of the species, Cardtta {=* Venertcadia^ plant- 
costa, in Peru (Naturf, April 29. 1922. p. 561). 

The Origin of Igneous Kocks rich in Ai kalies. 
—Dr. S J Shand (" The Nepehne Rocks of Sheku- 
kunilaiul/’Trans Geol Soc.,S Africa, vol.xxiv. p. i u, 
1921). discusses an occurrence of the so-called alkaline 
Igneous rocks in an<l around the farm Spit/kop in the 
Trans\aal Following the work of N. L. Jk>wen, he 
holds that the ongiiial magma sejxirated during ((jo!- 
ing into a norite and a mass rich m alkaho.s 1 lie 
latter ros<‘ towards the surface through the well-known 
dolomite formation, and lloated up a huge mass of 
limestone, wliuh has a visible area of half a s<iuare 
mile Bv reaction with the limestone, as R A DaK 
lias urged in other cases, a nophelme-syciute (foyaite) 
magma was produced, which becomes much more 
calcari'ous in the iieiglibourhoo<l of the limestone 
The autlior furnishes a gooil review of the whole 
()ueslion in “The Problem of the Alkaline Rocks” 
(Broc Geol. Soc , S Africa, 1922, p xix). He defines 
an alkaline rock by pointing out that in common 
Igneous rocks the alkali-metals [does he not mean 
their oxides “ arc combined with alumina and silica 
in the molecular propoition of i . i o (in felspars) 
or 1.3 6 (in micas) An alkaline rock, if names are 
to mean anytlimg, should be one in winch the alkalies 
are m excess of tlie 1 1.6 ratio, eithei alumina or 

silica or both being dcTicieiit ” Ho then discusses 
tlu' work of N L liowen, who, sime the piilihcation 
of Sliaiid’s paper, and in association with G W. Morey, 
has shown that orthoclase, at about 1200“, does not 
melt <is a whole, but yields leucite and a glass (Am 
Jonrn Sci . vol cciv. p 1. 1922) How’en and Moiev 
point out that leucite may thus arise as a temporary 
iniiicral m cooling granite magmas , since it breaks 
up into ortliodase and nephclinc, the characteristic 
mineials of liie nejihclinc-syemtes may aiisc in 
tissociation through this intermediate phase 

Btros marked in Furope recovx'ked in SOU'IH 
Africa —In the August number of Untuh liinh Mr. 
11 J' W'ltherby records the recovery at Jaiisenville, 
('ape Province, on January -S, 1922. of a swallow' 
ringed as a nesLling in Berkshire on .\iigust 20, i<)2i 
Details of the five previous records of tlic kind aie 
rccapih.'ited, with a useful map, but these have 
ahvadv en (|uolcd m Nature in Dr Thomson’s 
rciciit article (March 16, vol 109, p, 3.^)) on the 
migr.itions of lintisli swallows In the same publica¬ 
tion iMr \V (. Schiter directs attention to a lecord 
of a coniinon tern marked in fvasl Prussia and 
recovered m Natal, another (onniion tern marked 111 
Sweden has been rccovcied nt Cape Province, while 
there IS also a reniarkabie record of oni' marked in 
Maine. 1 ' S A , and rci overed m West Afrua Aji.nt 
fnun lhesi‘ six swallows and two teins, the (jidy bnds 
wlmh appear to liave been recorded bv the marking 
metluKl as travelling from Fnropo to' South Alrica 
aie white storks : theit* are many such icconls of this 
species, which has been largely "marked in Hinig.iry, 
(letnianv, and Dc'iiniarK, and there are also several 
\ciy v.ilnablc iccords from inlermc^liHte loi.ditic'' 
such as ('entral Africa The records ol Furopcan 
mark-ed birds recovered in NortluTn Africa are less 
restrn ted as to species and include (asc'S of the laji- 
wing, lesser black-backed gull, starling, swallow', and 
white stork. 

Attack on a Moth by a Wasp —Miss U M 
Buchanan sends us from Penrith a specimen of a moth 
which vvas caught while fluttering near the ground 
with a wasp attached to its tlicvi ax. The wasp escaped, 
but one from a nest a couple of yards away was 
I’espa vulgaris, Linn., and the moth was a small 
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Emerald moth {Geometra vemana, Htibn). Wasps, 
which, as is well known, arc almost omnivorous, 
arc m the habit of aeizing and carrying off other 
insects as food for theii laiva\ but their chief victims 
belong to the order Diptcra (tw'o-wungod flies). 
Major K. K Austen, of the Natural Historv' Mu.seum, 
inlonns us that lie has per-'Cnally witncssc-d an attack 
by a wasp on a Drone-Fly {i.nslali', (ena\, Linn.). 
In this case, in spite of the fact that llie victim was 
the bulkier insc'c t of thi* two, the wasp flew away with 
the body ot the llv in a veiv lew iiioini'nls, aflei first 
ruthlessly cutting oft by means of its pow'crful 
mandibles the nglit wing, the liead, <iml lastly the 
k'ft w'lng, all ot which from tlu* wasp's point of view 
were evidently useless eiu iiniliraiu es Since wasps 
are diurnal in lialut, and mollis, ••peaking generally, 
arc the reverse, attacks by tin- foiinei upon the latter 
can scarcely be of common occniiencc, and the 
incident described by Miss Bin h.man, it not unique, 
Is certainly unusual 

Nigerian Plants of Fc'onomu^ VaH’i -lAirt IV. 
of “ The Useful Plants of Nigeria,” published as 
Additional Scries IX pf tlio Kew Hiilletm. completes 
tlic work begun in ic^oH by Mr J. H. Holland in 
collating the information of plants ol economic im¬ 
portance m U'pper Guinea Tlie remam<ler of the 
dicotyledons and the monocotyledons are considered, 
and a brief note is given on ttie ferns aiul fungi 
Bound with this part is an appendix containing a 
list of books of gencial intcicst on West Afiica, a 
complete index to all four parts, an introdiu-tion, and 
a preface Sir David Pram, m the introdnctioii, 
states bru'fly tlie reasons which led to tlie work being 
undertaken and the selection ot Mi Holland, fioiu 
his cxpciience of Nigeria, as (omjuk r In Ihe preface, 
Mr hlolland outlines the arrangement and scope of 
till' work. Among the natuial laimhes reviewetl in 
tins part, Hie Fupliorbiaccic and Moracoa' provide 
many plants of economic impoitancc Under the 
monocotyledons, valuable infoimation is brought to¬ 
gether I omiTiung, among others, the banana, jnne- 
a])])le, sisal hem]), yams, cocoyams, piassava, oil palm, 
and coconuts The pages on tlie Ginmuica' and the 
information on fodder grasse-. are particularly wel¬ 
come at a lime when stock-raising is receiving so 
much coiisuh ration on tlu* Coast Th(‘ list of refer¬ 
ences to spe< lal works and moiiogiaphs given at the 
end ol I'ach species will he found veiy useful, but in 
the illustrations cited, roforcnci' to a typical e.xample, 
easily accessibh', would h.ive saved nuicti space and 
reiulensl the work more handy' 'I'he mcreasisl {inco 
of tins jrisl part laises the cost ol tlie wliole work to 
1/ Ns', and may prevent it Ixsonung as popular as 
it shoiikl be Mr Holland is to be congr.ilulate l on 
bringing this conijiilatiou to so sm cessfiil a conclusion. 
It Ii.is <‘nt.iile(l many v’cars of cari'ful research, and 
It fills an mi])ortant gap in our refereiKc liooks on 
West Alma 

Tii)\r In\ LsiiGAiToNs -'--TIic tim'd annn.il leport 
of Hie Tutal Institute of the Thnverbity’ of Liverjiool 
locoiinls bnetlv a numliei of tidal m\ esLigatious 
whuh have been begun then', but not eoniplcted, 
diiniig the past ve<ir 'I'he lirst two years’ work 
established the cxisleme of impoitant lesidual 
fluctuations ol soa-Ievel, both periodic and iriegiilar, 
wlnclucmamailCT all those luu moniesduoctly account¬ 
able for by the astronomical forces have been remove<l. 
I'wo hypothesis which give some promise of explain¬ 
ing the periodu' jiart of these residuals have been 
examined, but it is intended to apply further tests 
before publishing an accmiAt ol tiie work. The mam 
investigations of the yxar relate, however, to the 
irregular variations of sea-level due to meteorological 
causes. The method of intensive tidal analysis 
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adoplc*] (if the Institute isolates llic unexplained 
residii.ils uitli I onsnlcrabU- accuraey, and has already 
fcuilitalcd then K'duction to law 'I he residuals for 
>\i\si\'n llitis old.lined, o\-er a ])eriod ol t\Mi month'-, 
ueie shown 1 )\- ,\lr Jolly, of tiu' Ordnaiui' Survey, to 
l><‘ ioiulated with Ihe io<al baronietin. ])iessun‘ .uid 
ils ;^i,i<ik Ills m two (Iiret lions .it 7 A M on! he same 
d.i\ I Ills work li.is been nioiiitud and extended by 
ill Iioodsoii, who ii.is obtained minu-iie.il fonnnl.’e, 
<le)>1.111 111 1^ on nieteoioloi'K ,d d.it.i, w Im li e eoi rei - 
lioiis for till- luedi'.led hei^iits ot liitili ami low water 
.it tile Tort ol f i\«'ipo(.il, .ind there is a prospci t of 
oblaimit}' sui h toneelions on the pievioiis day liy 
forei Ihe piessitr<“ ijislnbution .1 <l.iy ahead 

d'he U'porl (loses with tlu eneouiai'iiu' si.itemetiL 
(hat a thoiiiii^ii undeisinndinji of tlie etleits of 
ineleoiolo”i> .d ih.mj.'es is ni>w onh' a matter of 
Lontniued etloi t 

An III Kin< am s \lier .1 period o( rel.ilive 

i|iiietiuss, Atlaiitu hiirruanes are. with the approach 
ol .intimin, hlvel\ to beconu- a soiirie of danger to 
vessels tiMversnif' the oc<Mn \\\ tlie .ud of wueless 
tile navifi.Uor of the present d.iy has an immense 
.idv.inbi^e ovei tliose ol (|m(e ri'eeiit times, .iml 
leiKiits hum other vessels as well as iroin seapoits 
on lioth sides of the Athintn can now be received 
when at sea .md < h.iiled 'I he Munlhlv 
( Iniii e/ III' Mmlji At/iuitii for Stjdember, m addition 
to Its Usual information of inteiest to the sailor, deals 
with two Vtl.mUe Imnn.uies expciienced in Sep- 
temliei I oi 1 'riu' ti.u ks of tlu se him u anes appeared 
in the U S MoiiUtlv W'ditJiry J^cricn'. hevembi'i io.iT, 
ami i harts lor sev er.d dav s vvhu.h embr.Kcd the storms, 
as Well .IS iks( 1 iptu e ni.il tei, ari ■^iv ni m the Monl/i/y 
U'i'diliti lu-iit-\ Septenihei loii iiet.nled e.xpen- 
eiices .ind obsei \ .tlions m the Meleorolof'ical (illke 
I'hart will I'lialdi' the seam.in to see ))re( isely liow, 
when allo.it, \\irelc.ss weathei reports iiiav helji him 
Willi <dl the aid he in.iy net, it docs not reluwe the 
coniinandei from foiiiinm .ind iisin^' Ins own con- 
tlusions. and .i lou)\vlrd!.te of mcteoiology is more 
Hum ever of use to him i'he back <d the September 
cliart sm.dl wi'alluv cluirls for each morning, 
sliowinjt tlie wi'Ather conditions tivi-r a laii;e part of 
the Xorlli At hint ic from Se]Hember 7 to o') I’r.ictu .dly 
dniiiiK t iic w hole of this ])eiu)d t lie re wen- two cv( loiu's 
travellnig tirst to the lujilh-weslw.nd and reemviiiK 
l.itcr to the noiih-eastw.iul, .md some vessels idoarlv 
C'Xj'ei leiu < <] both storms \ stmlv ol the v.irioiis 
details will faeihlale .utieui bein^; taken when m tlie 
neuihbonrliood e)t smnkti stojms 

Mo.nsoc'Ns as Rain .Mvkiks— jn the (IS (im 
!;i(ipJtiiciI \ol Ml, Iniv lo--*, 's .m aitulc' 

bv Ihof \ .Ml Adie dh m<>nso<>n .uui tuule winds ,is 
ram iiuaki-rs and desert niakfis N.itnudlv' there is 
a laiee amount of oinfmahtv m the article, but I'rot 
McAihe makes it (U.ii tluil imu h has be<“n taken 
In’iii lir (1 ( Snupsc>u’' lecture lo th<“ Roval 

M<'te‘Oioloi;lcal Sueietv m M.iidi last ve.ir I'he 
monsoon is esseniialiv a se.isonal wind, .iml tiio woid 
IS used in tins sense all the vvoild over, l)ut those 
like J)r Simpson, wlio with respei t to India discuss 
it lioin an Iiuhaii standpoint, assoi i.ite tlu* wind with 
the laiiu se.iscm from June to Septemlicr Riof 
Me Vdie IS more especially eonemned with tlie moii- 
soona! iiilluenct' on the Californian roast, when' the 
se.ison.'il winds in the snmmei fail to prodnee r-iin 
Tlu hcav V fo^s .donj’ the Califoiniaii coast sluiw tliat 
llu‘ water va|)oin is }>resenl and vet tbeie is no ram. 
although the air stream must rise at least iuoo 
metres, bceanse it is llowing into a region of nim h 
Ingher temperature and tlie mountains fail to become 
ram makers in a midwinter month m California 
the mountains ofti'ii rob the air stream of much of 
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the moisture. Instances arc giv'en of two consecutive 
midwinter months showing very' dillerent precipita¬ 
tion results. The author states that if the winds can 
bring ram they ^ an .iKo pievent ram from falling, and 
(an m some e.ises (xuise deserts Although warm 
moist air mav be ri'^mg, a stioiig upper-.ur euirmit 
may blow the clouds .iw.iy and interrupt the ]>ro( ess 
of ram making At the coming meeting ot the 
British Assoti.ition .il Hull .1 discussion on monsoons 
IS to b<“ opeiu'd by Ur Ci t‘ Simpson, and some turlhcr 
contributions to the siibiect may l>e expected 

Sl'kvI'.yin'c, Insirumi:nis -Messrs I' C'ookc and 
Sons, Ltd , Buikmgham Works, York, li.avc issued a 
n.'vised Ri lee f 1st of the mstnimetils m tlnur (Mtalogue 
No 250, wliicli includes all llu' surveying apparatus 
.uul nistnimeiit'' m ordinary use .imoiig engmecMs .vnd 
sniveyois Certain of the less common types of 
instruments in pievioiis lists liave disapjieared, .md 
com])on(mt p.irts ot existing types have been st.mdard' 
ised so far as possible lo enl down pioduction costs 
A great variety of well - d(‘sigru'd theodolites arc 
described and ilhistr.ited, ranging from the simple 
1y]K' ol builder’s transit to the ” geoiletie ” and llie 
“mnvers.il” imciometer insLrmncMits, giving diri'ct 
re.idmgs to single seconds of are A tuU r<ing(' ot 
sinveyots’ levi'Is is also listed, mchiding the I'S 
CcKist and (ieociclic Siiivey pattern, whuii h.is liecn 
specially d(‘sigiu'd for precision work and allords an 
exceptionally higli d(‘gr('e of .iccuracv l)(;ta,ils <vrc 
given ot the various Iv’pes and sires of spirit linbbles 
which an* m.inufac Lured by tlu; linn and can be; 
supplied to any dc'gicc cif si'iisitivcness down to one 
sec<3ud of arc pel o 1 inch <jf run in addition, a senes 
ol instiuclive notes are given on such subjects .is 
tests of optual jiropertics of teli'scopes ; the applica¬ 
tion of st.ulia hiu's lo mstniments, diapluagms, 
circles and verniers: methods ol observing with 
micrometer t]ieodc>!iles 'J'hiis the c.italognc foims 
a useful in.iiiiMl of instruments for Hu* surveyor 
Wiki I Lss Ri-.cnviNd Sni. —Tlu* Metiupolil.m 
VukeisCo, lAd , IS pulling on tlie market .1 eom- 
p.actK' <nrnng(*d (.lyst.d receiving set speci.dly de¬ 
signed lor use witli the bioaih .isting st'ivices that 
an* soon hkelv to be started m tins country The 
set, wliuh is intc'ided (or .1 r.inge <.)l .iliont 15 miles, 
is pined .it |/ Tov , and consists of a tuner and 
crystal detector m a cas*', with .1 sp,i« e lo hold the 
liead teleplioin; ict when not m iisi* tlu* set r<‘(|inies 
only to bc‘ c(>nnc*< ted lo tin* aon.il, for the CDiistiiu- 
liun of winch m.itciials are snppheil with llu* outht 
It is not (le.n whether the batleiy is < ontamed m 
the cas(‘, but witti this class of a]'»t'*''i.dus one 01 two 
tells only' would be necessaiy I'he tuner is 1011- 
veiiiedtlv arranged for working liy a handle moving 
ov (*r a dial, and has no lulvbing ( ont.u Is, being foi med 
by two ( oils, the relativ 0 angular posidon ot vvhu h (.in 
b(* varied lor gieater ctiangcs of w.sve-l'*nglh, allei- 
n.ilive condensers (an Ix' cnl in and out ’I he 
rry slals arc ('huseii w ith great c,aie, .ind .1 spare crystal 
IS piovided willi cat h set Tiic* comjiany is also 
pl.it mg on the m.irkt't a v .dve set at 23/ 105 , nu lud- 
iiig batteries, .leiial. insukitois, etc This is designed 
for ranges up to 50 mih's and employs two v.dves, 
one deteiting .md the other .'implifymg I'lu*. bat- 
t(*ncs are (ontamed in a separate box, and the wliole 
of tlu* loads foi the lelophone bead set .md the high- 
tension and low-tcnsion lia'ti'ries are brought to one 
ping, w hit h can easily be dclaelied ftom tlu* set before 
the lid ISC loscd 'Jdiis automat ically throws the v alvcs 
out of operation A lond-speaking telephone Crin bo 
substituted for the ordinary head set at a slight extia 
cost Both these sets will pick up wave-lengths from 
300 to 600 metres, and vve are informed tliat both have 
been approved by the Postmastcr-Geneial. 




SkI'I'EMBER 2, 1922] 


NATURE 




The Weights and Measures of India. 

I’rtsidt'iit Indian Wcis^lits and Mc.isiuoi CoinniittiM' 


J>y C. A. SiLnTvRR \i), 

V ('< )M\IfT I'KK was appointeil by tiu' (lovcrnmenL 
<it India in the auUinm of [<)n *<> inijiiire into 

the whole <piostion of the feaMbility of stMiim*' the 
list' ot imiforni weights aTifl measures m India ” It 
snl>imit<‘d itsrejxnt’ in July 1914, Imt fuithiT < on- 
sidei.ition of Ihe matter was delayed by tlie war an<l 
siibMSjucnt pohtieal flevelopinents in India, and it 
was only in April 1922 that, after consiilldtioii with 
Iak.iI (lovernments, the final resolution on the report 
u.is issued This in brief approved the rccoinmeiida- 
tions of the icport <ind loft it to Lotal Ciovernmonts 
to give effect to tlunn so tar as and in wiiat way each 
thought advisable. 

Like its inhabitants, the weights and me.isuies of 
liuii.i arc exticmcly divcrsifieii , but, like them, 
thev an* susceptible of a certain amount of elassilna- 
fion Doubtless originally tlic systc'ins wducli came 
into use at the dillerent centres weie entin'lv indepen¬ 
dent, but w'lth the centralisation of adimmstr.ition, 
the unification of the coinage, and the sprea<l of r.iil- 
wa\s a ceitaui degree of systematisation has arisen, 
and the weight of the tola has been assimilated to 
that of the lupee (180 grains), and is recognised 
prafticallv ever\wheie as a fundamental unit, tlie 
relation of wdiuh to almost all weighl.s in actual nst* 

IS known 

I lu* system of weights most widely known is that 
in foneon tlie lailways This consists of the* seer of 
So tolas (of 180 grains c*ach) and the in.nmd of 40 
seeis, with thechatakof 5 tolas This system is used 
almost to tlx* exclusion ot anv other m the west of Ihe 
l’nite<l ITovnues, the I’anjal), excejit a tract in the 
(eiitreand the districts bordering on the North-west 
1 ‘ioiitier Province, the Ha/aia clistiict of the latter, 
Sind, Haluchistan, the noith of the Homhay Idecc'nn, 
and the gr(*at('r part of the Central Provinces In the 
(x'lilr.il Parpab, tlie southern ^lortions of the Unitcil 
J’lovinccs, C hoLa Nagpur, and jiractu ally all Fwngal 
and Vssain this system is in use m combination with 
various otlier seers—usually itnown .is kachchha {( c 
iinpeifect) seers, consisling of available but iUw.ias 
siiicdler number of tolas usually (o to (><) In 
Pohiikh.ind (United T’roviiu es) and the western 
Pani.ili .'ith tlie trans-Iinhis jiortion of the Liontier 
J‘io\im< he most; usual system is one m wlmh the 
.seei (onl.mis about loo tolas, while in Cu|aial that 
mos!. u>inin()n]\' used contains |o tol.is 

In tlie (‘.r-.tern )')aits of tin* United Proviini's .iiid 
the gri'.'itei |).iil ol Ui'liar ])r(t|ier, willi .idjoining 
poitnnis nt (.'hot,'I Nagjinr, the ))opiiI.ii s\siems au- 
e'diaorduiaiily c-aiiable rhe\ are based 011 some 
miini'.'i ol (sets of four) ol the local pn e 1 

('oppii coins) Th(‘s(' are of two kinds -(joi.ikliimn 
.nid [olii\a llu* (h)ra]<lipiin picc wci '■'iiu*tl .it 
J.hit w a i m Ni'pal, and like l.olii v.l jiu e ( oiisisl ofsli.ipe- 
le-,-, dumps of i.opper, tlie \\eiglil ol w Im h was \ ai lalile 
wheii ihe\ Win* new.*and has become imuh lUon so 
with Use \ mnnl>''i of ga/a/a'. of such jui 0 was t.ikeii 
to r(*pii'senl the s<‘<‘r of the ])]a<'* (omeinrd I Ii.ii 
number would natiualh' lepreseiit .1 s, .uu'wliat 
dilteient \ceigtit when olliet pice weie used, so some 
would Ik* .iddc'd or subtracted, and that new* number 
would start .1 new seer M.liters were fnrthet lom- 
pliiated by tIu* .idoption of the lupee in some places 
as unit in.sle.id ol the lt>cal pico, the same numbers 
lieing used The iiumbeis supposed to be oiimv.ilcnl 
to a delimte w'cight vary consnlcrably, a fair awiage 
is 100 J.olnya pice ^92 Uorakhpuri puc 80 tolas 
In the Gorakhpur district si. is of 8, 8i, ir, 12, 13, 

' Kcpoii of the Wtliilus and Me.i'tircs t’ommiitcf’, puhlivlicd Ity ttie 
Oovcniiiiciit Ilf India, lioveriiiiient C«iuial Frc's, Simla. Rs i 
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Ll}- '!• -L -to -S. -7. -8, 32. ^6, and 

.}o qaUiUlS of siu h puc* aie u*porte<l. wlulc wilh otliei 
seeis the total niinilx'r repoilc<I .is in use in various 
p.irts ot tlie distiKl .iinniints to 4.*. not to nii'iition 
scvei<il piuucris (ht<*iall\ live seois) weights to wliicli 
there is ii(» corresponding seer in use riu* Loliiva 
pit c afo fulls as van.ible, 121 scpaiate gioa/us wlien 
weighed weic fouiul to give Oo dillen*nt wi'ights 
varying from 531 to 075 gr.iins ’1 he lesult is exlia- 
oidinar)- eonfiisKui 

The kiu hi hha seer of ^2 tr> y> toI.is nsi-rl in tin* ci'iitral 
Panjal) h.is .1 somewli.it smiikir oiigin. this s(‘»*r b(*iiig 
supposed to h<* the weight ol 3(< iihuismi jme, a com 
coined 111 the .Malei-Kolla sl.ite and ot \ .11 \ iiig weight, 
the 3(1 averaging 3^ tolas Siiniiarlv in the north¬ 
west J’'rontier I’lovince the I’esh.iwan sei'r was 
supposed to be the wi'ight of 102 Do.ul/.islialu or 
Nanaksliahi iiipees, each of winch was slightly tu'avier 
tlian the piesent rupee 

Lastly, thi'i'e arc the tiacts w’li<*re a sni.tll seer of 
15 to 28 toi.is is used to the more or less (oinplete 
exclusion ot any other seers 'I hiis in Homli.iy city 
the oidinarily used seei is of 28 tolas, an<l small seeis 
of som(*thing n(*ar tins weiglit <ire < urr(*nt throughout 
the soutlieru Bombay Deccan, the Koiik.iii, and WTst 
Beiai 

Thioughoiit those p.ai Is of India the t.ibk* of weights 
IS very similar I'Ik* chatak is alwa\s one-sixteenth 
of the seer; it is, }iow'i*v<‘r, known by other iianx's — 
eg. il is a hauiva in paits of Hchar and Otissa, a 
sharak in the western J’anjab, <uid .111 anna in Siiul ; 
while the* sixleentli pait of tin* (c-ntral Punjab 
luichihlut se(‘r is tenm*d a sir'^ai In some tracts the* 
chatak IS divided into lour p.irts, these ate teimcd 
kdchiia in Hojfgal and duku 111 Siiul 

The maiincl, though usuall\ conlainmg jo si'cis, docs 
not do so by anv nu'ans alwnvs, the vaii.ilions m this 
respect being by connnodities .is well ns by localities. 
Ihus iiiCawnporo a dozen dilleient mauuds, contain¬ 
ing from 41 to 0 ^ secis (ol So tolas), .ire in use foi 
vainuis kinds of meri li.indisi, aiul m Boinb.iy city 
s<'\ en m.iunds .ind likli.indis 'I Ins lallei isaweiglit 
supposed noiniallv to cont.im 20 inannds. tliosi' in 
Use m ikanb.iy vary fiom ii to 28 Jiombav maunds 
(ol |o sfi*ts each c>f 28 tolas) 

So far .is they fall into this classilicatioii llii* Madras 
w(*igiits come under tins lie.id, .is the* standard seer 
fiu Madias contains 2 j. tolas ami llu* huger si*ers arc 
but little u-.ed, lliougli the 80-toll seer 1-, known 
lliroiigh n-. us<‘ on tin* railw.us .md bv < mvei iniu-nt. 
'I Ik* sl.indaid l.'ible is 3 tolas one p.ilain , 8 jiai.uns t 
OIK* sell . 5 seeis one viss, 8 viss one mannd. 
Ihil til-' p.il.im IS () lol.is in M.idras, \aiKs tiom 
^.1 to i", in Malalvir, and is Uli poiiiul .■\oirdnpois 
111 Tinnevi My I lie . iss too m.i\ sometimes be 6 
stei'^, ami m.uiiuls .iiid kh.nidis fiisii.illv 20 inannds) 
\.n\ as gieatly licie ns elsewlii'n* ('eii.un places 
li.ue otiui ()cciihar weiglils—, g Ihe t!r>hki', v.ining 
lioiii ion to 2',o tolas, tuid the tulavt lioin 800 to 
1330 .\n uii< ri'sting sniv i\.il is the use of the Duti h 

pound (ti'rmed yallial and (iei'ined eipiivaleiU to 42,^ 
tolas) in t'oc'iiin Sunil.iily the British pound has 
given use to <t latliat of 38'; tolas, and m tlie parts of 
.'\i»ol near Pondichenv the lialf-kilo to one of 42-0 
tolas Tin* Madras weights arc tlir most cimfuscd 
and coinjilKated of all Indi.i, tins bi'ing due possibly 
to the gre.itei ditfereiues between tlic peoples com¬ 
posing Its population, and lo the fact that much of tiie 
I’resicleiiey never formed pait of the Mughal Umpire, 
and that consequently tlic ba.sis of many of the 
weights was not the rupee but the pagoda or some 
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other com. '^o that the adoption of the rupee tola as a but little effect outside a few of the municipalities, 

unit was more dilhcult. It varies slightly, having apparently originally been 

toltowmi' t<iblo. showing the number of different really about 1429 tolas, and was formerly held to be 
seers r<-))orlod to the Weights and Measures Com- cipuvalent to 3-65 lbs. avoirdupois (or 141H tolas), 

inittee ni 1013 1 \ in each province, will give jieihap.s The pciktha is divided into 100 kyat or gvat, known to 

a clearer idea of the (omjilexitv and (onfiision of F.urnpeans as/tAa/. Tins, it may be mentioned, is, so 

Indian weiglits than anything else far as 1 know, the only truly decimal subrhvLsjon 

current anywhere m the Indian Kiiipire. 
"i For weights below the tikai tlie 
'^ofas^^r ' original table appears to have been 2 
smallest and j small yw 6 s-one large yw 6 , 2 large 
largest s<*ef. j y^^eS =0116 ; 2 piiS =0116 mil; 

-1 p^s--onc mat; 2 mats or 5inds--one 

t 83 —i^o I nga-imi (" five-nni ”} , 2 ng^-mii =-one 
'0—105 I Various seeds are used to repre- 

\ sent some of these weights; thus, that 
1 Abni<i precatonus is lield to be 

21—100 ; eijual to the small, and that of the 
60—120 i Adenanthera pavomna to the large ywL 
: wJiile the seed of the Garcima pi-diincu- 
_ lata is occasionally deemed etiual to 

8 large This table was com- 

Weights smaller than tlio tola are used maml> by plicated by the fact that, owing to nUeicoursc 
jewellers <ind pliysici.tns, and the most fimd.imental with India, the tikal was divuled also into iP parts, 
unit for these Ihrouglioiit India would appeal to have eipially known as p^, and tlien four of these went to 
been originally the rod and black sci-d of the Abrus the )nat Further complications were introduced by 
pn‘C(iloiiti<, termed in Northern liulia the ginuhi, and the application of the same senes of subdivisions to 
assumed to weigli one rnlli Otlier seecK and grams the tola of 180 grains, as fundamental unit, in place of 
were also used, sueh as the popj)y s('<'d, tlie seed the tihal, wdiile in the Kubv Mines distru t the ratti 
of the Ca-'^alpuiia scpiana and gr.nns of juar (the is thus subdivided. The result, needU'ss to say, is 
greater niillel), nee, wlieat, aii<l bark-y 'I'lic tola extreme contusion 

used m tlu'> table fictiucntly dillers fnun Ibal of 180 Jhitisb (avoirdupois) weights arc a good deal used 
grains, but is now usiudly loiinected theiewith by in liomhav nt y and some ot tlie big towns of Fonibay, 
being deeme<l equal to a defmiti' nuniber of rattis Ik-rar, and the west of the Central P*ro\inces, and m 
more (or less) than the stamlard Pil.i A very usual a considerable number of plates in Madras, but 
table m Northern India is—8 kiia'-l.has (pojipy seeds) practically only in large places and by the larger 
= one cliaw.il (gr.un of uniiLisketl rjc.e) , 2 i hawal one establishments Not mfrc<iuciitlv the neainess of 
jau (barlevtorn) , 4 3.111-one ralti . 8 rattis = one the pouiul weiglit (30,t tolas) to the lialt of the 80 
masha , and 12 mashas = one tula • In Fcngai, or the whole of the .jo tola scer leads to mistakes, or 
Eohar, an<l .\ssaTn tlie dhan (grain of husked rice) even to deliberate fraud. Any knowledge of the metric 
lakes the place of the )im In Bombay and tiic system is confined pr.ictically to the neighbourhood of 
Cenlial Provmci's 2 r^ttis make a I’u/, w'hn ii is hehl Ikmdicherrv. 

to be rejireseiited by tlie seeil of the Ctrsalpiiiia Only the moie inijiortant v.iriations ha\c been tlis- 
st'Piarui, while in part of the Clianda district a grain cussed, to give anything like a complete list would 

of wiieat serves this purpose Throughout llehar. be far beyond the limits of space admissible The 

Bengal, Assam, and the grc.itcr part of the Central Weights and Measures Committee of 1013-1 \ pro- 

l*v<)\lines the jewellers’ td.i is nsualK 180 grams. pared a complete list showing for each district m 

In Northern India it is nsiially gieater bv from one India and Burma all weights and rae.isurcs repoitetl 
to tw'clve rutlis, tlie most usu.il values being two, to them as m use It forms a volume of some 500 
three, or four lattis in excess Occasionally, however, pages. Knougli lias, however, been said to show the 
the gold tola is less than 180 grains In Bombay it CKtreme confusion m weights that exists in many 
vanes from 172 to T92 grams In Madras jewellers’ parts of India. 

weiglits seem to vary almost trimi district to distiict, Apart from the use of seeds to represent w'eights 
and tlie comjihcations are innumerabie. The seed of there are few items of special interest In Iqiper 

the Abrm precatonus. held I0 represent the weight Burma before the annexation, weights based on the 

gundumaui or guntginja, is a freciuent unit, but system sanctioned by the King w’cre always made 111 
various obsolete coins (c g. the fanam and the pagoda) the fotin of the hentha (known m India as the Brahnimi 

and their fractions are in use, and tiie rel.itions of duck) Although m many parts of India well or 

these weights to tlie 180-grain tola usuallv but little fairly well made nu'lal weights are in use, often the 
known As an example of the result of these multi- actual weights consist of lumps of metal or stone, 
fanoiis measures it may be mentioned that silver is wliile smaller weights are matle out of buttons, etc. 
occasionally weighed in Madras by a tabic winch is Even where cast-iron w'cights aic in use it will 
connected with the standard tola by the fact that frequently happen that there is no indication as to the 
^399 of the rattle thereof arc equal to 6j tolas ’ As a precise seer, etc , which is deemed to be represented, 
matter of fact, throughout India current silver coins Thus two or more iron seers of identical apjiearance 
arc largely used as weighte, the larger jew'ellcrs but different weights may be found in use in the same 

frequently have well-inaim^j^fef w'eights representing town, and sometimes even in the same shop 
the locally current tabl&^ 9 E . In a few places, and these by no means the more 

There nunains Burn^zrSPplreiglits of this province advanced, locally made steelyards arc used; thus in 
though showing some. ,<dW*exion with those of Cuttack the is a steelyard with movable fulcrum 
Madras, arc fundamentaH^d^erent. The universally used to weigh articles up to 4 or 5 pounds Similar 
current unit is the usually known to Euro- steelyard.s, called tul or tulachom, are m use in several 

peans by its Madras name,Off viw, which has been fixed districts in the Brahmaputra valley. In Burma, 
by Government as 140 toFas {3'6o lbs avoirdupois), steelyards, with fixed fulcrum (known as le-dan or 
though as a matter of fact this “ fixation ” has had taingAzu) arc regularly used by the Chinese, but 
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looked askance at the Burmans, who sometimes 
find themselves outwitted by the Chinaman when it 
is used. This instrument, frequently well made of 
bone or ivor>', has one movable weight ami two or 
three points of support, with scales marked on the rod 
corresponclmg to each point of support. 

Mcamre$ of Length —As almost throughout the 
world thccubil, or distance from the elbow to the tip 
of the mKhlledingcr, was the original lundament.il 
unit This is subdivided into spans, list-breadths, 
and digits, and aKo into sixteenliis A very usnni 
table in Noithern India is : 3 jau (barleycorns) :--one 
angul (digit); 3 angul^ono girha , { angiil--one 
mushti (fi.st-breadth) ; 4 girha or 3 miishliione 
balisht (span) ; 2 bahsht ^unehath (cubit) , 2 hath 
one gaz (yard). 

The names of the various measures of length 
natiirallv vary m dillerent parts of the country ; thus 
Hie y.ird is a val, var, or imr in Bombay and the 
< eiiUai rrovinrcs, and a gaik in Burma; 'the cubit, 
Known as hath throughout Nortliern India, is a iinii'ii 
01 miiltiiii in parts of Madias and a tanug in JUuina 
riie giyfin is a uisam in Madias, but coiresponds to 110 
iiieasuie in Ihirma The hahsht of Northern India is 
(he bighat of Bengal, the of partsof Madias, and 
the ht-Nu of Burma; but the general tabic is very 
sinnt.ir throughout the whole country The guz 
(gaj. var, or gaik) \arics considerably from place to 
pKue, and for ihHerent articles, and altogether the 
ntimbcT of variants is gri'at; the great majority, 
iiowiwer, .ire within tinee iiudii's of the lintish yaid, 
but llicie are yards in use as long as m and as short 
as to ui , but such are exceptional To a gicater or 
less t'xtimt all arc being asstnnlatod to the British 
caul of 36 in , and in fact many arc known by their 
J( ngth in sixteenths [girha) of that mcasuic’ Tlie 
fool and inch arc but little known, the yard being 
.almost .always subdivided, for jiractical purposes, mt*i 
lO gnhn 

Tlie most inqiortant of other yards aie 

(1 ) That based on the niurwan or inarm (crooked) 
/la/h of approximately 2 j in. This cubit w.as arrued 
at by measuring from the elbow round the tip ot the 
oiitslretrh(!d middle-fmger and back to the knuckle. 
It gives rise to a yard ol 40 m to 48 111 , and the British 
>anl Ls deemed txjual to inorni hath, it is in use 
m several districts of the Punjab near the Indus and 
the adj a-eiit parts of the Frontier Province It is 
dividocl Hilo sixteenths (known as sliarak or tasu) and 
also into twentieths, which arc called girha 

(11) The Pcsh.iwaru^^ of 38 in to 38J in , ot wliu h 
tlie Bi itish yard is «emed to be 15 girha‘; {1 v i ,Uhs) 
It IS used throughout most of the Fronticn Province 

(m ) 11 (‘ hnarati or Mi'mari gaz (masons’ or 
carpenters' yard). It is still used fairly widely in 
the nortli-western part of the United Province's and 
the adjacent parts of the Punjab Its usual length is 
33111 , and it varies from 32^111 to34in. li lormsp.irt 
of a special table used in the building and carpentiy 
trades. This is: 4 ^aiii (or 2 sole) = one sut; 4 
Silt--one pan; 4 pan =1 tasu; 24 tasu ^ one imarali 
gaz. Thi.s table is however sometimes applied to the 
British yard, giving rise to a tasu of exactly in 
This yard is probably identical with the iachmmilam 
of tlie boutheni districts of Madras, which is 33 in in 
length and used by carpenters and masons only. 
In the South Arcot district there is also a special 
architectural inch” of in. British, 24 of which 
make the ” architectural yard.” In Bombay city 
yards of 33 and 24 tasu are occasionally used for 
measuring cloth, this tasu is in. British measure. 
Beyond the similarity of names of the subdivisions 
there would appear to be no connection. 

(iv.) ‘ihe llaniot Akbari gaz, originated by Akbar 
to represent one pace for purposes of land measure-* 
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ment, and at first 33^ in. in length, but now varying from 
3i| in. to 40 in. It isovcr much of Northern India the 
basis of many indigenous systems of la ml measurement 
On the Malabar coast Hie yard is to some extent 
replaced by the kotv, a moasuie ol Mimlar length which 
consists of 2 p or m places of aueutanu (or virah), 
whichappear to be the leiigtli insic.idol the breadth 
of a linger joint. masnuRh .is one itiiguhiiii is held 
exactly to equal the diameter of ,i 1 upee or 1in 
Apait fioin the measures iisetl foi me.isunng l.uid 
.and distance tlu'n* are jii.u fa .dl\ no measures of any 
importance laigi-r than llic v.iid 'lho.se for Kind 
measurement aie elosi'h- 1 onnerted with measures of 
area anti will be considered llieiew il li Me.isiiromenls 
of distance are usually vague 'I la- normal indigenous 
unit is the has (or in M.idi.is the /kw) 'I hough 
snpjKjsed to be 4000 cubits if u*allv lias little, if any, 
connexion with that unit .iiid x.iiies fiom it to'3 
miles The coircspfuuhng mnl m Bmma Is the 
(tauigov taurg, supposed to eonl.im 7000 (iilgts, but 
in reality eijii.illy vague With llie tmisinution of 
ro.uls and lailw.iys and the mdic.ition of miles and 
futkmgs thereupon, Hiose int.ismes an* now almo.st 
nmxersaily known anti used A sonu'wh.it nnfortiiii- 
ute lomplication has. howexei, bee'ii iiUio.liuetl into 
the I’.injal) by ihc iiivcnfioii ol a C.iii.d " mile” of 
5000 feet divided into (i\e equal jiarts, e.n li of which 
(fiom the shape of liie ‘‘ ’th-nnlesloin' " or hurj] is 
b'rmed a hiirji Somewhat interesting is the intro¬ 
duction of new measuies of length hv leason of the 
wav in ulnch land is snlKlividcd'm the C.in.d «olonies 
mUMuarabbas (s(]uarcs) and kiUici c)| 1100 p and 220 ft 
stjuare respectively d'ho lengtlis ot the sides of 
these square areas aie Ixcoming Known as nu'asures 
of length under the names of the aieas 

Most frcijuently Iiowever distames are referred to 
l)y tlie average vjll.iger a.s ” Hie length of a field,” 
a gunshot,” ” the distanee to wlmli a man's voice 
will cany,” etc 

Measures of Area --'('here can lie little <Ioubt 
tliat the firs{ me.asnres of .irea depended on the 
amount of work iiivohi'd m cultivating the area 
(omorned, or tin* anioinil of s(..xl reiiiiirod to sow, or 
jiroduccd by it Thus the bigah. the most wide- 
sjni'ad unit of .area, is said to have originally repre¬ 
sented tlie area a pair of bullofks could plough in a 
day Other units are defined ,as the aiea .1 pair of 
animals could maintain under cultivation Ihroiighout 
a ye.ir, or that they can harrow or sow in a day, or 
that a man can weed in a day Many units are based 
on the are.i sown with soine'st.iled (jiiantily of seed ; 
in rice-growing areas by the nnmlier of jnuldy plants 
re(|iincd foi jilanting it. or .is the are.i wliicli a man 
(or sometimes a woman) can [ilant m a day, and so 
on Another measure used in some parts is the area 
vvhicli c.in be guariled from tlie depredations of wild 
animals by one watchman on a rais(*d platform. In 
Baluchistan a common measuic ot l.md is the area 
winch can bo inigated in 24 hours 

Ihese methods of estimating areas are still widely 
use<l by the cultivators themselves in the less thickly 
populated areas, such as most of the Ceiitifil I’rov'inces, 
Burma and Chota Nagpm. and jiarts ol Bombay^ 
Madias and Assam and the Himalayan tracts 

In the more densely populated parts of the country, 
where the value of the land is greater, .1 more definite 
method has been evolved This througliout almost 
the w’hole of both India and Burma seems to have 
been based on a square each side of which is a certain 
number of paces, but which is now always expressed in 
terms of cubits. The length of this unit is extremely 
variable, but it would appear that in selecting a 
length the simplest that could be expressed con¬ 
veniently in both cubits and paces was originally 
taken. Thus many of these units are near to \ 
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cubits. uliK li. takiuf- the cubit- at i8 in , c(|ual to 
Uiicc |).u ( s i»l each '1 his unit Umij^U) has nniiiv 

noiiK'^ in itn- I'mlnii l’ro\inccs it is toiinctl a Intla 
(ir .iiiil the slandanl (so far .is ilicrt w.is one) 

was thi< (■ AhhiU ! na. (of ^in. eai h) ’I Ik' stati'l.ui! 
most nftrii 1 ot;msi‘ii 1>\ ('tovcniincnt, ho\vo\''t, is 
f)f ooin . so llial ^o 1‘iiual a i liain ol t*, vards. In iIk- 
l’an|al). the J-uniticr ProMme, an*l Sind the corn*- 
spoiidiiif’ unit is the haynDi, the most iai|-iorlant one 
heiii^ 00 in in lenttlli fn Hcii.it aiul t)ris'>a it is kiniwii 
.IS the /ifO/', /uA'i'a. piuhkd, oi ndl, .iiul iisn.div vanes 
bclueeti t) ft .ind li ft In IJetis^al it is a (Uniu. 
dauda. md, oi haHui in As«>ani ,i >ud, tai, or hrs 
In l{onil),iv proper a kiithi, and m Sind a hauo , in 
Madias a ludn (Oanjam) or hadda (Nelloie), .and in 
Ihnni.i .1 Id ( seven cnints or lo^ tt } 'I'iie .ntii.il 
are.i arrived .it bv this method is, howevei, most 
vaii.ible, .iml thou^tli the unit length seems to have 
oiu,nn.dlv lieeii .iboiit rliiee ji.u es it iii.u, as a m.itter 
of f.icl, be apjiaieiitlv aiivtliniR from one In h\e 
'I he mole v.ilu.ilile the l.ind .tiid the mor<“ powerful 
tlie l.indowni'i file sm.ill<T is tlie Ui^^i A not iii- 
freipieiil method of raising units was to shoiten the 
length ol till' /ii.A'A'd the ” rent per bigali ” rein.lining 
nonniiallv the s<inie for the sin.iilor resultant bigali 
.Maiiv iiots luu e been i .iiiscd l»y ditloreiices of opinion 
Ix'tween l.uulloid and tenant <is to the correel length 
of the I he si[n.ire has many names in 

the United Provinces it is usually a Insivansi, in the 
Paniab a \irbahi, in Kchai a dhur, in Bombav a kailii, 
Ass<im a y(kli, Bnima a paltif^ivid, so on Though 
It IS almost always the foni-hundredtli pail of the 
big.ili (or corrisponding nnil), thi' intermediate sub¬ 
divisions v.iry d be most general intervening unit 

15 one consisting of io siiuarc known most 

vvidelv as .i hfi,ou oi kdllia (“ cotl« '). Ifnt in Orissa 

16 of Ihe smallest units make a gunthu, and 2$ gunthfis 
go to the iiKiii (which corresponds to the bigah else- 
whiTe) in the Panjab, where the s<iii,ire kmam is 
known .is tin' .siysdlii, u of tlicm go to the maria, zo 
mar/d^ eipial one kand', and } kaiial'^ one lugah 
Here two big.ilis make .i ghitunidii, wliicli luis hoen 
st.ind.udiscd as one a< re 'I lus table holds over the 
western P.nijab, Sind, an<l the hVi'iilier I’lovince 
In Burma there aie two large iiiiits—the pi'gddi (or 
■' piiblu ” pc) (oiUainnig 023 square ta (or pdldgh'd), 
,in<l tlx- min-pc ol 33 ia il taung stpiaieor 1230 
palagcKcl, lie,lied for pr.utu.d jnirposes .is ex.nfly 
ec]iicil to two pciiddi 

in I'.isteni Buig.d ttie unit U-ngth is ollen use<l 
stunewliai' dilh-n'iiUv, tlie nmt .iie.i being sometimes 
let’t.ingul.n I'hus in l>av<.i and M.iiinaiismgh a 
comumii unit is Ihe Litm, .1 vaiiable lectanglc. but 
most luHjii'nllv ime tlie Sides ot whieli ,lie iz .ind 10 
na! I tu' pdhhi, .iiiollum fieqni nil) iis<'d unit, ajipcars 
to Ih' in.u licallv only another name for the luiiit 

'I'hougli tiic s\steni is sn similar tliioiighoiit the 
eonntiv it li.is imt re-,ultid m anv niiifoi mit)’, m 
fact, the big.di and ionne< ted ine.isures are almost .is 
indetimte tlie >>!der me.iSi'teN piev lo’islv mentioned 
I hus 111 the I mt('<i Jhovmecs no U-ss tlian 38 hig.ihs, 
valuing Itoni i'„(h to i/iu- .i< le, .110 r(‘porte<l In 
Ch.nnp.iian distrn t (Ikh.u .uul Oiiss.t) tlie /di:gt 

me-'horn ro ft lolin to 17 ft 5lm. In Hat (,i the 
Settlement Oltk'er iiarl to prep ire more Ih.ui 100 t on- 
veision tables to reduce tlx.' lot.d measures ot are.i to 
the acre In mix h of M.idias tlie iiuligeiitnis svslems 
rqqxar lo h.ive h.id othei origins , thus m M.nlr.is 
city the (ton/j/i of i'3i acres is still used -this is equal 
lo 20 mdiiui or “ gnmntls,” tlie inanai h.ivmg ongin.dly 
been delint'd as tlie an'.'i sutluient for a small Indi.in 
liousc Elsewhere Umgornf, a measure based on the 
area a jxur of bullocks can plough, is used , it is about 
3i to 4 acres. 

TJiere arc numerous other units of area in use in 
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various parts of the country, and the variations of 
those bcaung the same name arc almost innumerable, 
but there would seem to be little purpose in giving 
fillliicr details 

W lien ])U'Cision is netessarv ni (lealuig with areas 
which are of sindi vital importance to rent law and 
tlie land levemie, two metliods Inivc been adopti'd. 
r.itluT tlie big.di has been standardised over a certain 
area or else the British ai re (div idod eitlier into roods 
and pole'>, or more iisuallv into one-hundredthsl 
h-is Ix'cn used Hic number of different " slan- 
daidised ” lugahs actnallv adoptoil m the Settlement 
records is veiy gri-at , thus m the Gorakiipnr district 
of the United Piov lines no less than nine weic used. 
In many parts of the ccnmtry the acre and its Inm- 
drcdtli parts (gi'iu'rally termed " (leumals,” or in 
Burma " datham.i ”) are becoming widl known In 
the Paiqab Canal colonies two new units have been 
inlrodiK ed llu' killa of zzo ft square and tin- manihba 
(s(|iMrei of 1100 ft sipian', ecpial to 23 kdla, being 
icspettively equivalent to 10 and 250 acres in 
shoit, for .ill purposes where exactness is required 
('ither the acio and its subdivisions or some stan¬ 
dardised indigenous measure is now used. 

Measures of Capacity - -Contrary to what is .some¬ 
times alleged, measures of cap.uiiy for giam aiul 
such like articles are very widely used thioiigliout 
India, the only tracts where they aic jiracUc.vlly non¬ 
existent being the gieater part of the L’nite<l Pri- 
vim es (exciiKling the extreme east and south-west), 
most of Behar jiiopcr, .ind the easti'ni Panjab It is 
true that m much of the icst of India they are mainly 
iiseil 111 rural areas and the smaller towns and for 
retail and local tiansactioiis, but even so their ii^e is 
wides])read and certainly alfcets the great bulk of 
the pfopk' In Burma, and lo a less extent m Madras, 
they are of universal important e, forming the basis of 
large tr.insactions b'or scjiiie icasou, or possibly by 
pure coim ident e, llu'ir use is nuu't' widespread m the 
ru.C' growing areas, tlioiigh by 110 means excUidt'd 
from the rest of the (ountry 

'Ihe unit measure of the senes 111 use is usu.aily 
defined as a measure cont.iming a certain numher of 
Uk' chief current local unit of weight of llu' pic- 
(lommant gram Sometimes a definite weight of a 
mixture of several (8 or p) kinds of gr.iin was used to 
lix fhe size A f)i< turcs()ue v.iriant to this rule occurs 
m the Khasia and Jamlia hills (the mliabilants oi 
which were he.ul hunters), where' the si/e of the 
standard measure was lixc'd as bt'ing convenient to 
hold a man’s head Mi'.isures .iie generally us<‘d 
'■ tien|)(xl,” r.ircly (though occasionally) “ struck ” 
As tliere IS no umlonnity lu the < ross section of 
measures supposed lo contain ecpial tju.'intities this 
increases the variations The measure''- themselves 
aie in.ide sometimes of wicker-woik, .it others of 
wood or meta), and may b<‘ cvhndiical, lectaiigiilar, 
prisiuoidal, hemisjiheiical, or uioie or U'ss globular— 
le m tlx' shape of a sjiherc with (oiisider.ibly less 
tfian the upper hemisphere removi-d 'I hi' wicker 
mc.isures espcci.illv' arc liable ih m< re.ise in si/.e with 
.ige Save in Biirina, Madias, .ind ,i few of the larger 
luiinicipaliLic's in the Cential Pioviiu.es and Bei.'ir, no 
.ittempt has ever been madi' to standardise them, 
and there has never been anything corresponding to 
the unifvmg mtliience ol the railway seer to assimilate 
the measures of difleri'iit pla< es 

llu; chid nu'.istirc of a place is generally one con- 
biinmg fiom one to five local seers of some grain, 
•ind tlu're are various multiples and submultiples of 
tins, the larger ones being merely measures of account. 
It has already been si'en how numerous are the local 
units of weight—the reasons just given make those 
of capacity even more variable The units themselves, 
and the names and mutual relations of their multiples 
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and s\ibmiiltiplcs. var\' from district to district, nnd, 
indeed arc very far from being umforni throughout 
a district As tlicir use i> largely eoiihiied to kical 
transcU Uoii'^ this \ anation is of less importance, foi the 
normal customers of each market aiv hillv aware- ot 
tlie uu'asures in use tliere It would be of little 
mteiest to giNC the mnumerable names of thc-so 
measuies. imc example of their \ anability will sullke 
The ‘’a.'o/i is a widely usc-d measure m Oiissa , the 
Ikilasore district reports the use ot 18 chllcMenl 
onunis s.ud to eoutain anything from r to o\er 8 
veers Ot paddy In Cuttack its limits are somewlial 
clusei —13 to 7 seers -while m Pun they arc said to 
be fiom 2. to 8, and 0 different gauu\s are leported as 
in use riie .ictiial measure is niado of wicker 

The slandaidised mc-asiircs of Madras and Purina 
call for more dctriiied comment In Madras tlieve arc- 
two, known icsjiectively as the Ma«lras type mcasme 
01 inub and the Madras type seer . they are delincd 
as holding rc-spcctively lio and 80 tolas ot second sort 
ne'e when " struck ” or 13^ and 88 when “ h(-apc*d ” 
Of water thev contain 625 and .p-y 0/ One 01 
other IS used throughout a considerahle poilioii ot the 
Madias Presidency, but by no nu-ans to the exclusion 
of nmnerous other measures winch may or may not 
bccir a delimte lolationship to them 

Jl IS, however, m Purina that capdcity measuies 
aie ot 'grcMtest iniport.nii.e, as it is bv the iin or 
'■ basket ” that ricc is almost univuisally bought and 
sold wliolcsale, and by its submulliple iiu-asures 
letail The table of measuies most frecpienlly used 
is 2 lame zalc. 2 zalc i hkwet, 2 hkwet-J pyi 
or byi (or with the imti.d paiLiclo ta—ta byi, whence 
" tubby'’), 2 ])yi = i sayat, 2 sayat=i scik. 2 seik 
= 1 hkwe, and 2 hkwe~i tin or basket It is an 
mleiesting coniiiu-nt on the' desire for a standard 
measun* Liiat the tin of “ MilkmaKl" btand con¬ 
densed milk h.is become umvc-rsally recognised as 
representing one hun^ ; the Nestle’s tin as mie and 
the III! containing pic‘ser\ed hchis as 3! hu»h In 
oiigin the Uunb is said to have been tw(' liandjiils, and 
the bask(‘L to h.ivc; come into existeiu e as being the 
aniount of unlmskod rice .1 man <ould conveniently 
cairy at one lime Iho Pnrniese (’.ovenmieiil 
appcMis to have made- some attempt at siandaidismg 
It, and the Pritish Government has more or less 
reiognn -cl as tlio standard b.isk<-t one containing o 
gallons, >.luT baskets being dehned m (iovcTimieiit 
lepcjrts 111 tc'ims therc'ol 'I'he baskets in oidinaiy 
Use tlnoughoiil llu- country \'ary a good deal, being 
usnaliy somewluit smaller tli.ui o gallons Most, 
liow e\Cl, contain betwee-n 8 and <) gallons Mu- 
]),isk<-t used by the 1 u c--inil!eis ot Rangoon, Passein, 
.01(1 Mouln.c-in is as a rule a c\'hndru.al wooden \essel, 
24.', in 01 23 in m height and ifl in or 13 in in 
dia’inetn One of Ihc-se measures is talo'ii to nicMsure 
a con'-igiuiu-iit ol padd\, ami c-xenv now- rOid then .1 
b.iski-t is w’eighed —Usually 5 01 0 per io,»'Oi-) 1 lie 


price is fixed at so much per 100 baskets of gt) lb, 
with the proMso lliat 2,t per cent mon- be j>aid lor 
every pound the acc-rage basket we'ghs in exet'ss ot 
,tf>. wliile for e\ c-ry pound it we.ghs li-ss 2 per cent is 
dedm.tc-d lot olliei prc*due(‘ foi expoit, baskets 
(ontammg dclimte weiglits aie used, .oid ti.ulo m 
tliem IS lealU bv wt-ight Put ini.d trade is almost 
c-nlireh l.)\’ nieasine 

riu-rt- are piaclictdlv no true- iKpud ine.isnres an\- 
wlic-rc-, occasioiiallv one of the dn- nu-.isures will be 
used, but the usu.d w.i> ol selling Inpiids is by w-eight, 
a measure ((jnl.immg a delinite weiglit ot the specilic 
lupod tor which il Is iisf'd being fre»iiu‘nll> usc-d for 
c onvemonce 

\Vc tlius find that tlirongliouL the coniitr\', with the 
exception of Purina and to a less extent ol Madias (here 
only as regaids weiglits lielow’ tin- tola), the tola of 
r8o grains or tin- weight ol the lupee is a unnc-isallv 
lec-ognisc-d unit, and to .m almost npial i-\tent the 
“ railway ” s(-er of 8<j sucii tol.is is .it le.isl known 
.ind over a l.irge extent of tin- (onntiy .utuallv used, 
riiti identity ot the weight of this tola .uni of the 
rupee IS .1 most important jioint to lenn-uiber, as it 
makes it almost compulsoiy to (li.inge tin- weight of 
that coin if any svslc-m not based on (Ins tola be 
introdueed This is .1 pioceeding \ciy liable- to be 
viewed with great suspicion bv the less educated 
portion of the commimilN I'or .1 nn-.tsme- of length 
tin- itntish yard is almost univers.ill\ known and very 
widel) used As a measuie of area tin- .icrc^ is last 
I)ec(;ming the only really dchnite one Me.isiires of 
capacity arc- various, but dejnanlent on me.isiires of 
w’c'ight. 

Acc-ordinglythcmajonty ol the Weights and Measures 
(aimmitteo reconinu-ndecf the adoption ol the “ rail¬ 
way ” -seer of 80 tolas (e.vrh of 180 grams), the Pntish 
yard <ind the acic ns fimd.iinental units, .ind suggested 
the standardisation of smt.iblc measuies of capacity 
.it llie nearest snifabl'- mnlttple of tin- bulk of l.t 
sec'is ot w.iter, this being ajiproviinalely cciiiivalenl 
to tin- bilk ol a seer of wlie.it Ibis conchision, 
nc-gativmg any apjiroxini.iticm to a deeini.d system, 
was certainly \i<-wc‘d willi legteL by mvsc-lf, but the 
bmaiv system and the iiipce-tola nml .ire so lirmly 
looted III 111 . coiinliy th.il it si-emed in.nlvis.ibk‘ to 
.ittcmpl to change <i method wlinh was .it least 
<(|nallv good lor the ordinaiy tians.u turns ot evciy- 
d.iv lilo lor one the .nl\aiilagcs ot whicli ate .ippan*nt 
iiMinly III foreign li.'idc' Tin- f.ic t th.Ll pMctically no 
pi ogress tow'ai (Is adopt mg the- nu-tru s\ stem in I'ngland 
lias bc-en iii.'iik- (rn/c Xah'ki,, \ol no. p 29) is ol 
coiisidc-i.ible int»-resl. m this connexion, lor when 
sndi IS tlie e.ise ill a highly cdtii.ilc-d and intensely 
cominernal countiv, where Du- propoitiun ot foieigil 
tiadc- is ^iiobablv higlier than an\’wlieie 111 the world, 

1 w’oiild iL h.ivi- been ]nst]li<d)lc- to ie(omim*nd tlie 
I ( oinpiilsot \ ad<-])tioii ol the nietiic—-01, m lai t, of any 
I decimal—system loi India ■’ 


School Instruction in Botany.- 


I'r IS, w<- bc-lu-ve. a misfortune Dial so l.irge <i 
pio])ortion of teachers of botany-in s< hools 
know little practually of the cultivation of plants 
It IS, indeed, not unusual for simple laboratory ex- 
penments involving the use of glowing see.llmgs and 
plants to come to an nntimely end owing to lack 
oi jirecaiitioiis wdiich would be ohsi-rsed by c-very 
practical gardener Tlie nncc-rt,uiit> of suc« ess of 
even simple experiments in such unskilled hands 
IS no doubt in part responsible for the tact that 
school botany is still so I gely concerned wath 

‘ The Botany Gardens of the Pm.-v Alien’s GirN’ S< liuul, Diilwicb 
llu.ird of EdiJC.tlto)i. EcJurjiional I’.implilct No 41 Prin-JS 
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taxonomy—whieh only the- trained iMitamst can 
appr<'( i.ile fulb’ -and so little with those fundamental 
aspects ol plant biology which should be i>f interest 
to all 

A general understanding of the signiticance of 
gte-en plants m relation to the food jnoblem, of the 
(ondHions loulrolhiig the growing ot crops, and of 
the cliftc-reiices between such “ aitilkia! ” vegetation 
and the natural vegetation of th<- countryside, with 
'.imilar matters of fundamental importiinec, should 
be as much a part of general educational cxpiipmcnt 
as IS the knowledge that the e.irth revolves renmd the 
sun, or the ability to use decimal notation. 
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Those who desire to sec biology take its proper 
place in general education, as also others more 
ilirectly inlorcsied in the leaching of botany in 
schools, owe a debt of gratitude to Dr l.iHan J. 
(.'larke of the James Allen’s Girls' School, Dulwich, 
for a practical demonstration of how much can be 
done within the rather narrow limitations of a school 
curriculuni lo make botany a “ liv’e ” subject, and 
also for the creation of a school botany gard<‘n in 
many respeits unique both m design and in the 
maimer in wind) it is utilised in the teaching work 

In a pamphlet before us, the publication of which 
has been greatly delayed by post-war conditions, 
Dr Clarke gives a stimulating account of the history 
an<l organisation of the school botany gardens and 
the teaching work associated with them. \Vc have 
no doubt that this report of an interesting experiment 
m science leaching will serve the purpose intcndc<l 
by the Jioanl and be helpful to other scliools which 
give special attention to the teaching of botany, 
d o cjiiote Dr Clarke " Our mam object in de¬ 
veloping the gardens has been to make llie teaching 
ol botany ihoioughly practual by closely associating 
indoor with outdoor work . The gardens have 
been of gieat assistance in carrying out the mctliod 
of studying botany by direct observation and ex¬ 
periment . they are. m fact, outiloor laboratories." 

Attention may be directed to two features of 
special interest in these botany ganlens. One is 
the provision of vegetable plots in sole charge of 
the pupils themselves. Certain obvious difficulties 
must be overconu? m order to make possible the 
inclusion of garden work a.s part of an ordinary 
school routine, and it is jiroof of able administration 
on the part of the science stalt. an<l willing work 
and co-ojH’iation on the part of lli>. girls themselves, 
that these plots s1k)wc<1 a working profit during the 
jieiiod 1012-15 I'sed in this way, garden work 
slimulatt's interest in plant life and affords a reason¬ 
able basis for lessons in photosynthesis and the 
essential features of plant physiology. 

A more unusual fealurt? 111 the gardens, and one 
of great cduc.itional value, has been tlie construction 
of a number of special areas, each designed to provide 
the conditions icvpnsile for a characteristic type of 
vegetation Among these .ire fiesh-walcr and salt¬ 
water marshes, a pond 3} ft by 23 ft, a pebble 
beach, a peat bog, and soil conditions favourable for 
the growth of th.dk-loving and heath plants, as well 
as the successful reproduction of natural vegetation 
units such as an oak wood No belter introduction 
to the study of plant ecology van be imagined than 
these attcmjits to reproduci' tin; essential conditions 
of special habitats wath tlu“ subsequent collection, 
naming, planting, ami care of the appropriate plant 
species. 

'Fhe value of science teaclimg in schools would be 
greatly enhanced were more attention given to linking 
up different groups of scientific facts and to bringing 
tnenr into touch with other subjects in the school 
curriculum and with the farts of ordinary life. Botany 
teaching as d(‘scribed in this report appears lo offer 
an oppoit unity of doing this Kor example, it is not 
difficult to link up the recognition of vegetation units 
such as those referred to above with the teaching of 
geography and history 

No mention is made in the report of the utilisation 
of the botany gardens for the observation of animal 
life, although it is clear that devclojmient is possible 
along these lines also Tin* phenomena of metamor¬ 
phosis in frogs and butterflies, and the inter-relations 
of plant and animal life as shown by the association 
of certain caterpillars with spccilic food plants may 
be cited as examples, as well as the opportunity 
afforded for observations on the ecology 
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University and Educational Intelligence. 

Dr. Kenneth Fisher, senior science master at 
Eton College, and formerly assistant master at 
Clifton College, has been appointed headmaster of 
Oundle School, in succession to the late Mr. F. W. 
Sanderson. 

The Council of the City and Guilds of l-ondon 
Institute in their report for 1921 reviews the history 
of this body's work from its inception in 1876. The 
report shows that the aggregate amount of the con¬ 
tributions by the City companies to the Institute’s 
funds exceeds one million pounds. Of the several 
undertakings maintained wholly or in part by the 
Institute, the most important is the City and Guilds 
(Engineering) College, now constituting the engineer¬ 
ing section of the Imperial College of Science and 
Teclmology Of the degrees in engineering conferred 
by the I’niversity of London in the past twenty 
years, nearly half, of honours degrees more than hall, 
were won by students of this colieg<' The total 
number of students m 1920-21 was 609, of whom 
nc.irly half were taking electrical engineering The 
Finsbury Technical College, which it was proposed 
to close last year owing to financial difficulties, 
has now been placed under a delegacy as a grant- 
aided institution subject to the regulations of the 
London County Council Technological examina¬ 
tions conducted by the Institute were in 1921 held 
111 67 subjects m 316 centres, including many in India 
and other parts of the Empire oveiseas. The number 
of entries was nearly eight thousand. 

A rROji.cT lor tin international congress of all 
universities, both state and independent, of all 
countries, is to be elaborated by a sub-commission 
of the commission on intellectual co-operatioii set up 
by the Ix-ague of Nations, consisting of Profs Gilbeit 
Murray and de Kevnolds (Herne). A de Castro, 
director of the faculty of meihcine m the I’nivcrsity 
of Kio de Janeiro. M J Dostrec*, cx-minister of 
sciences and arts of Belgium , and Dr K A Millikan, 
director of the Norman Bridge laboratory of physics 
at the technological institute of California This 
sub-comnussion will begin by examining, with <lue 
regard to the sovereign right of nations to legislate 
in matters of education and to university autonomy, 
the tjueslions of exchange of profc'ssors and of 
students, ccpiivalence of univeisity studies and 
iliplomas, the instiliitioii of international bursaries 
and vacation courses, and a conlial bureau of univer¬ 
sity information. In making these proposals the 
council of the T.eaguc appears to have overlooked 
those two very eihcicnt existing organs, the Univer¬ 
sities Bureau of tlie British Empire and the American 
Institute of International Education, which were 
established by the universities themselves and are 
actively engaged in furthering these very objects. 
Another sub-coimnittt‘e, consisting of Madame Curie 
and M Desiree and a certain number of specialists 
to be co-opted by them, is to study the organisation 
of international bibliography and the (juestion of 
establishing international libraries on the basis of 
convention entitling them to receive copies of ^ 
published works. 

At the hfth annual meeting of the American Council 
on Education reports were presented showing that 
under the able direction of Di. S. P Capen this body 
has accomplished much useful work and hy m hand 
enterprises of far-reaching importance in connexion 
with questions of educational policy. It has played 
a leading part in the recent development of Franco- 
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American educational relations, both through its 
management of exchanges of scholarships and fellow¬ 
ships, and through collaborating with tlie French 
Ministry of Public Instruction in working out ctjuiva- 
lencies of French and American academic records. 
At present 50 scholarships are offered through the 
Council bv .American universities and colleges to 
French students, while 40 are otfered by French 
imivei-sities and lycecs to Americans As legards 
the estdbhshment of what the French call “ eijiiiva- 
lences de scolantc,” the Council’s standing committee 
on international educational relations prepared a 
report (published last January) winch has been 
accepted by the Conscil Siipeneur de I’lnstruction 
Pubhque as the basis for tlie admission of American 
students to candidacy for the State doctorates 
The council has also a standing committee on ('ollege 
Standards winch is engaged in devising means for 
ettocting H general unification of procedure on the 
part of the se\’cral national and sectional accrediting 
bodit's, and it has formulated already a list of basic 
iciiuiremcnts for admission to a list of accrediteil 
colleges. Another standing committee is busy with 
the <nK'slion of tariffs cm educational sujiphcs, 
anothei is about to present a first instalment of its 
n“])oit on educational finance; another is investigat¬ 
ing I10W the established principles of “ academic 
freedom ’’ may best be safeguarded and their general 
application be promoted m the fate of threatened 
restiicljons fiy legislation of the freedom of tcaehmg 
and investigation; while another is to undertake a 
icgistration in the form of a directory, of college and 
univer.sity teaching personnel, to include at tlic out¬ 
set at least J3 ,ooo names. 


Thi: piogramme of lectures and classes for teachers 
(hiring the session 1022-23, oigamsed by the lamdon 
County CouiKil, has recently been issued. I'eacheis 
fiom outside the Tamdon area arc admitted to the 
lectiiri's on payment of a small additional’fee The 
li.indbook is draun up on similar liiu's to those of 
pievioiis ycnis, the lectures being divided into groups 
accoiding to subject Among the science lectures 
there <ire several interesting comscs, among which are 
the lollowing • Frof C Spearman and the Uev h' 
A\ehng. ten lectures on the experimental investiga¬ 
tion of 'uldreii; Mr Cyril Hurt, thrc'i' ('onrses of 
let lines on jisycliology and education; i’rof (> W 
Richardson, ten lectures on modern views of matter 
and ladiahon , Prof. F E l-'iitch, fi\e lectures on 
th('c’ogetation of tlie Ponclon area , Prof A Sinithells, 
one letture on the atom, Sir William Bragg, five 
lectures on the constitution of matter, Dr R S 
Clav, ton lectures on science lu elementary scIumiIs . 
Mr A I,. J.oach, eight lectures on the geology and 
geogiaphy of the I-ondon district. Prof J. Arthur 
Thomson, three lectures on the progress of (\ olution ; 
ami Prof T P Nunn, six lectures on Einstein’s theory 
of relativitv and its (^liicational bearings In addi¬ 
tion to these courses, there will be four .-.pecial 
IccliiH's—on teaching children astronomy, by Sir 
blank W. Dvson on the significance of crystal 
analysis, by Sir William JJragg, on the relalion be¬ 


tween the health and character ot the school child, 
hv Prof Kail Pearson, and on the diama of animal 
life, by Prof J .Arthur rhomson The value of these 
special lectures by recognised authorities on their 
own subjects can se.ircoly be oxer-cniphasi.sed 
Courses arc also being organi.sed m geograjihy and 
m the teaching of aiithmetic and mathematics 
Copies of the handbook of the lectures, with applica¬ 
tion forms, can be obtainisi horn the Education 
Olficer at the Cx)iinty Hall, Westminster Bridge, 
S.E.i. 
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Calendar of Industrial Pioneers. 

September 3, 1854, Henry Fourdrinier died.— 

Born m Lombard Street, London, in 1766, Four¬ 
drinier, with his brother Scaly, succeeded to his 
father’s business of j)apcr-makmg. and at the begin¬ 
ning of last century ciulc.u oiired to introduce the 
continuous iiajxir-m.iking in.ichine invented in 1709 
by the Frenchman, f.ouis Robeil He spent some 
60,000/ imjiroving and making new machineiy, but 
iiUimately became bankriiid 'rhesulisecpiontsuccess 
of llie p’apcr-m.ikmg machine w.is largely due to 
Bryan Donkin, but Fourdrimer’s iiioneenng w’ork 
was acknowledged in 1840 by a Parliamentary grant 
to Inm of 7000/ 

September 3, 1874. Sir John Rennie died.—The 
lirst British civil engineer situ e the days ol Sir Hugh 
Myddlcton (1360-1631) to ic(eivo the honour of 
knighthood. Rennie was trained under his father, 
the builder of Waterloo Budge, and w.is responsible 
for the building ol London Ihidge and the loinpletion 
of the Plymouth Bicakw'ater He w.is 1 ngmeer to 
the .Admirultv, larncd out maiiv iinpoilaiU liailKJUr 
works, and m 1845-1848 was piesident ot the Institu¬ 
tion of Civil Engineers 

September 3, 1895. Ralph Hart Tweddeli died.— 

Due of the pioneers in the aiiplieatnm <>l hydraulic 
pre ssure to machine tools. Tweddeli brought (^ut his 
hydraulic nvetting machine in i8()(> His luelliods 
reduced the cost ol nvetting to om'-sesenlli that of 
liand w'ork. Used first by Armstrong at Ncw^castle 
in 1871, Twcddell's hydraulic machines were ex¬ 
tensively adopted three yoais Liter in the French 
dockyard at 'Joulon. 

September 5, 1885. Walter Bentley Woodbury 
died.--Originally an engineer, Woodbuiy sjient some 
years m Austr.ilia, Java, and B.itavi.i, and became 
known for his successful work with tlu* collodion 
process in photography Returning to England m 
1863, he invented the Woodhnry-lypc jnoccss and 
patented m.iny improvements in connexion with 
photogia])hy. • 

September 6, 1842. Jean Baptiste Van Mons died, 
—Th(“ ffuindcr of tlu; jourval dc chcmie el de {>hysiq%te, 
and a prolific writei. Van Mons at .1 time when the 
nations ot Europe were at (‘iinuly, performed a 
valu.ible service by propagating abroad a knowledge 
of the (iisec^vcries of J^\oisiei, Volta, Vauquelm, 
Chenevix and others He was born in Biusscis in 
17(15, became a pharmacist, and tor tweiitj' years was 
prnlcssor ot chemistry and agriculture m the Uni¬ 
versity ot Louvain 

September 7, 1870. Cowper Phipps Coles died.— 
FLig-heiitenaiit to Admiral Lyons during the Crimea 
War, and in 1855 captain ol the paddle sloop Strom- 
boh, Coles first became known lor liis ci^nsirnction 
of <1 gun raft Taking up the study of n.ival archi¬ 
tecture he carried out experiments on mounting guns 
in cupolas, and he was cvfteiwaids responsible for the 
design of the ill-fated-tunet vcs'-el HMS Cablain 
which capsized olf Cape Finisterre on tlie night of 
SejMember 7, 1870, Coles being on board at the time. 

September 8, 1761. Bernard Forest de Belidor 
died.—Known principally lor his writings on hy¬ 
draulics, Jiehdor as a French mihtaiy engineer made 
many experiments on the explosive power of gun¬ 
powder. became inspector ot artillery and held a post 
111 the arsenal at Pans His Architecture Hydraul- 
iquc.” long regarded as a* standard work, was first 
published m 1753, while Navicr published a new 
c*dition with notes in 1819. 


E. C.S. 
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Societies and Academies. 

Paris. 

Academy of Sciences, Auffust 7 -- M. (j Bi^ounlan 
in the (ii.m -JJ Baillaud ■ A new transit instrument 
id.’tntly Hist.lilt (1 at tlio Pans ()lis<-rv;itf)ry—S 
Winogradsky I he supposed traiistorni.ilion ot the 
iinnf\m(' ieiment into a saprophytic speiics A 
c ntu isin ol tlie \ lews of M Meijei iiick <in the nitrifying 
(Ug.misin M Abramesco I )e\ eioi>nicit1s m senes 
with two com|)lcx \arnil)les lollowing the inverse of 
giv<‘n pol\iioiiiials—•)) Yovanovitch '1‘he cheniiciil 
}>ropeitics of iiicsotliorium'j l\‘.uli<iaclive b.inuni 
chlotide Is i-rt ujulaled f)y hydrochloric acid tiie 
piecipitale (onl.ims mcsothoriinn-i, thoriiim-X, and 
radium 1 he mesothonum-J is precipitated as 
hydiale, and Ireed lioin thorium i? and (’ by treal- 
meiit with sulpliiiretted hydrogen after adding a 
liltli* lead and bismiilli Its chemnal pio])cities 
reseiiilde thoseol lanthanum f Orcel 'I'hc chemical 
(ompositmn ot aermile J Barthoux Minerals of 
the Oudjd.i legion (Morocco) Tin' lollowing minerals 
liavc been tomul in a lead miii<‘ mar Oudjda galemi, 
canadmite, ])\loniorphite, wultomte, cenissile, dolo¬ 
mite, caliite, ,111(1 aragonite, details ot the crystal 
lornis are gueii -- Aim6 Azam The conslilulion and 
ongm ol the sediment of the plain of Caon called 
roxf^cauls and fatwels- -] Voicu . 'I he influenec of 
luiimis on the scnsibihtc ol Azolobadey ChroococLum 
towards boron In a ciillurc medium without lumius 
the etlcct of boron on the nitrogen iissimilated is 
insigmricanl, bnt if hnmus is added to llie ( ulture 
the toxic action <»! boion is m.iiki'd, ,ind the amount 
of mtiogen tixcal is leduccd - - Keiid Maire tind P 
Chemin \ m w manne pyrenoinvcetc — h Grand 
Tiic stnictuie and de\ elopnient ol the pscudo- 
bramhi.i ot the tole(jst< ,ins [\iul Portier and Marcel 
Duval- l!ic \-aii;ition ot the osmotic picssiire ol 
the blood ol the et“l as a function ol modificMtions 
of the s.ilmitx ol the exleinal medium The osmotic 
])rossinc ol the blood serum of the cel living in iresh 
w.ater is much higher tliaii in the carp , when the 
s<ill in the wati'r is changed from o to 39 ]>aits per 
1000, With (orresponding i.haiigc in the fieezing- 
pomt tiom -o 02 to ^ 2" 22, the iieczmg-pomt of 
the scuim ili.inges onh’ Irom -0° to 0“ 8.^, and 
the I'lsh Is not prejiidic lalh-allectcd In salt solutions 
of higlier concentration tlian sea water the eel dies 

Mile r Duboc riu* -iclion of Inbiomoxc lenol 
on tnlK'rclo b.uilli--\. Tnllat I'he infinciue ol 
humidity <ind wsuuiar slate on the dillusion in ,iii 
of di<jps containing mic/o-orgamsms From qS per 
cent, to 09 5 IHT cent ot tlie hc|iiid (Inst produced by 
an oidmarv juilvoiiser tall within a lew metres ot the 
point ol ongm Ihil of the remainder, some drops 
.ire so small tliat Ihev remain in '•nspcnsion, especially 
il the air is nearly satur.ited with moisture, and 
may tiavel (onsidcrabh' <!istances Tliat micro¬ 
organisms ma\ be carried in this way has been 
proved by exiiosuro ot Petii dnhes, and also by 
exjierirnenls with animals (inicc) 

Mklboiihm 

Royal Society of Victoria, Juno 8 —Mr F VVcis- 
would in the chair —Kenlien T Patton: On the 
drying ot timbei An exammalion of moistuie dis¬ 
tribution in oak from winter to autumn seems to 
indicate that the moisture content of the heartwood 
IS constant Other trees, however, gave very ex¬ 
traordinary moisture disiiihutions, and these em¬ 
phasise the need for further investigation. Diliusion 
constants ui^re obtained I01 some common timbers, 
and these show that oafe has the lowest constant while 
June has tlic highest. A study of the diffusion of 
moisture througli the w'Ood goes to sliow that the 
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fibre saturation theory does not hold. Work with 
cubes ot green timber tends to show that drying 
from the end is about five times as fast as from a 
radial face. 'I’liickncss has no mHuence on the rate 
of drying The cuivcs of loss hjr a series of tliick- 
nesscs form an envelope The maximum tempera¬ 
tures and nmiimiim humidities (xcurring in this 
state give very l.ivoiir.ibic diving conditions Only 
at a humidity'ol 2 per cent was the rate of drying 
adversely .ilicctcd 'Die more rapid the dicing the 
gn'.iter is the nmount ol shrinkage — S K. Tovey and 
F Morris' TIu* contributions Irom the National 
Heibariiim of Victoiia, No 2. The paper contained 
a desciiption of 'leitrnum racemosnm, U 13 r., var. 
polvMorphn, 'I’ovey and Moms. The variety differs 
Jrom the tvpe F' racemosnm in having the stamens 
mscilcd m'the corolla and the stigma only slightly 
exserted 'I'hrec new records of recent intioductions 
were also given, viz A deciduous ornamental tree 
I’^auloKuixa tomevtosa. Stcud (P unperialis) , 2. 

Siorzoitcra lacimnta, \J ' this plant is sometimes 
c ultivated tor its tapering root , ^ SoUimtm Iriflorum, 
Nutt , has made its app(xarance , it somewhat re¬ 
sembles the common Black \ightshade The leaves 
arc deeply cut (pinnatilid), the berries aic about the 
size of a small cherry. In ^menca the berries are 
considered poisonous Tlie active constituent is 
Solanin The plant has been piodaimed under the 
Thistle Act for the whole Stale The remainder of 
the paper consists ot records (.if additional regional 
(hstiibution of plants, also corrections m accordance 
with article 48 of the Vienna J 3 otanical Congress 
(1905) and other notes ot interest. 

('ai*e Town 

Royal Society of South Africa, July 19 - Dr 
J r> J'” Dik'hnst. president, m the chair—K H 
Barnard. Maps illustrating the zoological aspects ol 
Wcgenci’s disni])lion hypothesis Strc'ss was laid on 
the fact that on this hypothesis tlu^ land budge.'- 
cxmneclmg tlic' southern (ontments into an enormous 
more or less e(piatoiial continent w.-rc not rc(piiri‘d ; 
that on the contiar)’ the grc.iter pail ot the old 
polar Gondwaiuiland was still m existence .it tlu 
lireseiit d.iy, and had never been beneatli tlu- sea 
since palaozoic times Coiiseciuently the distance 
ovei whi( h such groups as. c ^ , the Ac.inthodiilc 
Worms, Benpatopsid.e, \cavid J.andshclls, C.vstig- 
nalhid Frogs had had to travel was minimised. Tlic 
exlrcTiuties of these continents, hilhcrlo n-gaided a- 
peripheral, and ('ontaimng pumitive types driv'cn 
thither by more specialised iivaK, .ire spin to be 
leallv poitioTis ot the ceiUie ol Gcmdwaiialand Tlu 
pumitive and generalised l>pes have always bc(M- 
approximately where we Inul them to-d.iy, and then 
dispersal has been hmdered and n-strictiul, othei 
than by physical causes, by the aiipearance of highei 
and moie (lommant Ivpes m otlicr regions; eg tlu 
Ac.ivida: and .Vchatinirla- in South Africa and Orlman'i 
classical cx})lanation ol the n^iitual exclusivene.ss o: 
the Fieshwater Cravhshes and Crabs The con 
coniitant expansion ol an arm of the Indo-P.uilu 
Ocean contmiiallv furl her between India and Australia 
Africa and Ant.irctica, and extending evcntuall} 
between Africa and South America (to torm the 
Atlantic), was shown to li.ive far-reaching consccjucnce; 
in aiding the dispersal of the marine tauna, eg th( 
Siluiid Fishes, C.alaxias, and the ancestors of tlu 
Freshwater (Tayhshes. Ditliculties in the way o 
(‘xplainmg certain features of the laima of Nev 
Zealand, which has been permanently above tlu 
sea only since Tertiary times, were shown to b( 
obviated by tlie new hypothesis —W, H. Logeman 
An easilyconstructeiJ automatic Tocplervacuumpump 
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^ & the 'A^ociation ai 

Sights to problems of the mechanism Of 
cesses, especially to those of the nervous ‘ 

is evident that the obstacles which we rdwt mth, in ; 
our progress to better understanding of what ^ppehs 
in those complex systems which we call living 
greatly occupied the attention of the learned preg^e^, * 
and those of us who are struggling on our wiy^jjij .be 
grateful for his helpful and stimulating oiitlo^? '^e 
shall do well to take careful note of his remaAifeJ!^/ 

The great difficulty which continually presoni^^j|f 
to us is the conception of any physiological prifc^’AS 
a whole. We find out, often at the expense of'hjuCh 
labour, some isolated facts, but the integration of tli^ 
facts to explain the complete mechanism remains 
beyond our powers. Take the case of muscle. Wie* 
discover that mu.scular contraction and relaxation* are 
associated with a change from glycogen to lartte acid 
and buck again. But how is the energy of the chemical 
reaction converted to that of tension, which is the 
really important matter ? It is easy to say that it is 
through cliangcs in surface tension on longitudinally 
arranged elements, hut we soon meet with further 
difficulties. It may be remarked that more work is 
needed on tlie electrical properties of surwijM and 
especially as to the effect of electric charge on‘the rate 
of passa}.c of ions through membranes whicih ftre 
tliemselvcs cluirged. Tlie problem in tlie hervous 
system shows itself in the form of finding out what 
happens in the centres lietween the receipt' Of an 
afferent “ sensoryimpulse and the motor “Irpai^tion 
to it. How is the impulse directed into some par¬ 
ticular channel and prevented from passing into 
another ? Why does it go sometimes one way, and at 
other times in anotlier way ? What is it that st(^s 
it after it has been set going ? The president is careful 
to point out that when the physiologist says " why ” 
he means “ how,” and we must not forget this. 

It will be realised that one of the most important and 
difficult problems, especially sugge.stcd in the lest of 
the questions put above, is that of inhibition. Is it 
possible to account for all the phenomena on the basis 
of difference in rate, refractory period and decrement 
as affecting the transmission of a nervous impul^ ? 
The article on “ Spinal Reflexes ” by Profj - Alex. 
Forbes in Physiological Reviews gives us a very vajuable 
account of what can be done in this way.‘.,W the 
other hand, is there evidence for the existencfr<3t80me- 
thing essentially different between excitel^'; and 
:'ml#itibn?. When^’a,nervous 














structure 


in. Opposite in si^ ? ' Wc come 

old f^Sblein of duality^ of some philosophical interest. 
The 'ques^on as to the existence of positive and negative 
electHcity, as in the nucleus and electrons of an atom, 
is cognate one, and we are reminded of the frequent 
physiological opposition between anions and cations. 

With, respect to the hope or probability of further 
progress in the explanation of vital processes. Sir 
Charles Sherrington directs atteniion to the justifica¬ 
tion that what lias already been done gives us in 
belicyjng that ‘‘ lurtlicr apfilication of physics and 
.chemistrywill lurnish a competent key” to many 
mechanisms. Although wc may not be able to con¬ 
struct such nuebanisms ourselves, we may understand 
tlie principles on wlu’ch tiuy work, somewhat a.s a man 
may be able to explain how an electio-motor works, 
notwithstanding that lie may not have the skill to 
make one. Thcie aic, however, other tilings, more 
particularly com (rued with growth ami development, 
wiiich we. as yet, arc a long way from comprehending. 
What^t is that makes a li\ing i reature a united whole 
and “ how the mind is (onneaed with its bodily place ” 
belong to thesi. The question is asked, “Can we 
suppose a unified entity which is part mechanism and 
part not ? ” 

The latter part of the addre.ss is devoted to some 
importiuU relations of tlie phjsiulogy of the brain to 
the dodrines of psychology and sociology. We must 
not leave out of consideration tiic combination of 
individuals into social orgamsiris. “ new' in the liistory 
of the world ” Man must feel that to rebel against 
this great supiu-mdividual process “would be to sink 
lower yathcr than to (.ontinue Ids own evolution 
upward.” 

There arc many ap)josite points brought out in the 
discussion on the “mental” functions of the brain* 
Wc know’ that the integrity of certain parts of the brain 
is essential for mental activity, while what we cal! the 
lotver levels are non-iiieiital. Since w'c step from one 
world to anotlier, as it weie, wlieii wc pass from a 
nerve impulse to a psychical event, we might expect 
that'.thcre wduhl be som<‘ striking change of .structure 
when we cross the boundary between the non-mental 
and the mental regions of the brain. But wc find tlie 
“ same old structural elements.” “ The structural inter¬ 
connexions are riclier, but that is merely a quantitative 
change.”- Another difficult problem is the position of 
psycliiwl events in the energy balance-sheet of the 
body.^ Do ^ey take their place in obeying the first law 
of energetics ?. But the di5,cus|ion.^jt 

be read 
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the Alien Property Custodian 
States to demand the return of all patents, 
marks, etc., which had been sold to the f'hJjfniGp^ 
Foundation, on the ground that “ the sale-wa^ 
at so nearly a nominal sum that there is reason ^ 
believe tliat this government has not faithfully 
served the trust which was implied in the seizure of thj^ 
property.” The birth of the Foundation was the subjedt 
of much abuse in Germany, and now a resolution of the; 
third Gennan-American National Conference, with Mr>", 
G. S. Viercck as chairman of the resolutions oommittee'J. 
declares that “ we greet with satisfaction the first ste^. 
of the administration to correct the iniquities com¬ 
mitted by tlie custodian of alien enemy property.” 
Meanwliile, the consternation produced among chemists 
of the United States by the President’.s action will be 
readily understood. 

The Chemical Foundation was established in 1919, 
and purchased 4000 patents from the Alien Property 
Custodian for a sum of 250,000 dollars. It is a privately 
managed enterprise, with well-known men of high 
character as voting trustees, and the president, Mr. 
Garvan, is not salaried. Tlie Foundation was generally 
commended at the time of its inception, and its affairs 
appear to have been condii(;ted on altriiistii' principles 
and without profit. Non-exrlusive licences liave been 
granted in order to break monopolies and to benefit 
consunicis; licences to the Government have been 
free, and on others the royalties have been low, To 
illustrate the beneficial effect of this policy, it has been 
stated that under the German monopoly llie cost of 
salvarsan was 4*50 dollars per dose to the physician, 
and 2*50 dollars per dose in quantity to the Govern¬ 
ment, whereas now the price has fallen to 1*50'dollars 
and about 30 cents, respectively. 

A reasonable conclusion to draw from such evidence^ 
is that although the original price paid by the Founda¬ 
tion for the patents may have been “ nearly a nominal 
sum ” if regarded as a monopoly price, it was never¬ 
theless a fair competitive price. Action is bifing taken 
by the American Chemical Sov^iety, which represents 
some 15,000 men and women working in educational 
institutions, research laboratories, and industrial plants, 
who regard the Chemical Foundation as the nucleus 
of organic chemical industry in the United States. The 
society, through a committee which does not include 
dye-makers or chemical manufacturers, is seeking.'.a 
conference witli President Harding for the pufpd^t^ 
presenting^^informatloi, wliich it believes 
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Karl i’eMsoL (Department of Applied Statistics,' 
;■” 'University College, London. Questions of the Day 
'and Of the Fray, No. n.) Pp. 23. (London; 

■ Cambridge University Press, 1922.) 2s. net. 
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P ROF. KARL PEARSON does not think that this 
^feneration is likely to do justice to the part Sir 
•'Francis Gallon played in the spread of human know¬ 
ledge and in its application to the future of the human 
f'ttcc. His own appreciation he would have others 
share, and he whips them with scorpions a.s an induce- 
ment. As he says, “the time i;i hardly suited to 
impressing on the majority of men a conviction of the 
'futility ot most of their aims, of the depths of llicir 
ignorance of what makes for progre.ss, and of the iin- 
sutisf\ing nature of their present pleasures.” 

The welcome appreciation begins with an account of 
Victorian srieni:e, tlic science of Danvm, Lyell, Hooker, 
Faraday, and other giants, which, he says, little men 
belittle—lor it is impossible to appreciate Gallon unless 
we iienr in mind that lie was the product of the Victorian 
epoch. Endowed with a fine inheritance, Francis 
Gallon had the advantage of broad training and wide 
e.xpencncc, very different from the early specialisation 
of to-day ; “ lie had far more matliematics and physics 
tliun nine biologists out of ten, and more biology than 
nineteen mathematicians out of twenty, and more 
acquaintance witli diseases and anomalies than forty- 
nine out of fifty biologists and mathematicians to¬ 
gether.” Darwin awoke iuni from “ tlie torpor of tubal 
dogm.i.s,” a id turned his widely interested mind to the 
problems of t volution. Along both observational and 
cx])crimcntal lines, he began to study sweet-peas, moths, 
and man. “ In his notebook on the sweet-peu experi¬ 
ments oecur the first correlation table, 1 lie first regression 
curv'e, and tlic first mimeiical measure of the intensity 
of heredity, z.c, that between mother and daughter 
plant.” From Mendel’s peas has ari.^en the greater 
part of modern genetics ; from Gallon’s there sprang 
the correlational calcuKis, solidly founded in ‘‘ Naluial 
Inheritance ” published in 1889. 

Darwin had suggestetl, contrary to his usual method 
of keeping to observed facts, the hypothesis of “ pan- 
genesis,” that hereditary jiarticles or gemnniles given 
off from the various structures of ttie liody are con¬ 
centrated in the reproductive cells, and influence the 
development of these into new individuals. Gallon 
sug^sted an experimental test, .transfusing tlie blood 
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We'^believe thjtt the ideatjf'paf^^s^c'hilS 
being successive 'representatives of the samT 
or germ-plasm had occurred, more or less to 

two or three other biologists before either 
Weismann; but Prof. Karl Pearson .se.eij^ 
something “ little ” in directing ntlontion to hisferical 
anticipations^ There is no doulit, however, /that 
“ Gallon’s idea of the ‘ slirp,’ bettci known uhdef tlie 
name given to it by its later Geniuin propounder [we 
should say, ‘ indepondcnl discoverer’j, the ‘con¬ 
tinuity ot (he germ-plasm,’ lias played a veryUwgc 
part in modern theories of heredity” It has indeed, 
enabled biologists to imdei stand for the first time 
clearly why like/////iMcnd lo lieget like. 

From the fuiKlamintu! idea of germinal coirtinuity 
there arose m Gallon’s mind iwo broad principles, (i) 
t.liat bodily modifications, or *’ auiuircd characters” m 
the technical sen.se. arc not likely to be transmitted; 
and (2) that the differences 111 the cluir.irters ot the 
offspring produced by a diffiTcni e of stirp are immensely 
more important than those wliich can be produced by 
dilfercnecs of environment. From hi^ study ot identical 
and non-identical twins lie concluded that '^nature” 
IS indefinitely stronger than ” nurture ” We confess 
to sympathy with what Prof. Pearson ('alls the platitude 
that “ nature ” and “ nurture ” are inseparably corre¬ 
lated as two essential components of one resultant. 
Moreover, we feel sure (hat Galton w'as natuialist enough 
to know that improvements in ‘nurture” maydetermine 
the meshes ol the sieve in reltiliun to which germinal 
fluctuations and mutations—better and worse changes 
ill “ nature - are .sifted 

It IS plain, however, that pondering over the jelativc 
evolutionary values of “ nature ” and “ nurture,” led 
Galton to the ipiestion which dominated the rest of 
his life : what evolution may mean lor man. What 
Pasteur w'os along one line, (ialton was along another, 
a pionci'r in the biological control of life. Can man’s 
conslitution-'-in modern phraseology, his gametic 
composition—be improved, by mating best with best, 
ami fit with fit. and i)y refraining from .sowing tares 
with wheat ^ Or may we hop(- to effect some progress 
by amelioration ot “ nurture”—en\ironniontal, nutri¬ 
tional, and functional? For improved “nurture”, 
may prompt, lor all we know, progressive germinal 
variations; may determine the sur\ ival or elimination 
ot variations; may, in vivijiarous oig.mismsj count for 
much in tlic ante-natal life, and may, in. manlond, 
have an almost hereditary influence on tJie ftmcHoraiion 
ivtlie social niilUu. Qalton’s.view'wd? {hat the im- 

pr<^,nse{ul line 
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of evolution, but we cannot think of him as failing 
to «'tppreciate Uie inanifoldness and .tlie subtlety of 
niirtural influences, both on the individual and on the 
race. 

Prof. Pearson fiives us in his masterly appreciation 
a useful tonic. “ Tlic laws of evolution arc open to 
our study, let us once mulerstaiKl llum, and man can 
elevate man as lie has developed his domestic animaU 
—such was the ',mspcl of Gallon ” Here we arc all 
agreed, Galton was a great man <it sdcm e and also a 
social reformer; and it is a saiislai tiun to .dl men of 
goodwill that he lontmucs to li\e with such vigour m 
the Lahoiatory uhiih he lonnded. 'Phe aj)preoiation 
has as Its frontispiece a beauliful skelcli of .Sir Francis 
Gallon in 1910, in his “ still unevhaiisted eviibcruut 
youth.” 


Modern Dietetics. 

Vifdmins and the Choice 0/Food. V>\ N'lolet G I’limmer 
and Prof. R 11 . A, Piiiiimer. I’p mi MO4 (London- 
Longman^, Grcin and {.'i> , 1022 ) yi. <)d. net, 

'^T^IIF. old \ lew tliat a diet was s.aislaclciry, pro- 
1 \ ided thal il (ontaineo .1 eeiiain .amount of 

protein and had a sullident < alone \aluc, has, as is 
now well Known, been modilied m two \erv essential 
parlieulars The (gialify of the protein is of the first 
import.ince ; it must ''Uppl}’ the jiarticular amino-.icids 
required b) the i otisunn'i, .and must supply them m 
the prt'per amount. Inirlher, there mu.st be present 
the Mtamins, the exact n.ilnie and iuticlion of wlmli 
are still unkiiown, but wliuli <ire essential lor grow'th 
.and health, 

Tt IS to lluse two asp('« ts r)l ilie 1 that the 

present work ii ehielly devoted, the authors having set 
ihcmstb'es the task of piodiamg .m aeroimt suitable 
tor the general readet. In this (hev luue been on the 
whole successful, altlioiigh oeea.sionnlly the super¬ 
abundance of fuels renders the matter dillienlt of 
assimilation. Alter .in mtrodiKtion dealing with the 
general prim-iples ol dieleti-'s, the subject of the 
vitamins and their disciv ry is (je\ eloped on orthodox 
lines. The important question of <[uality of protein, 
led up to and illiisfratid bv an account of pell.igra, is 
then treated, and the book toncludes with two \eiy 
interesting chapters on the effect of parlitd d(ftcienctes 
m the food and eirors in selection of food. In an 
appendix are gueii a talile of distribution of the 
vitamins in lood-stufts and lists of food-.sliiffs rich in 
each of the tlirec vitamins, followc-d by a very iibeful 
series of notes on lood-stuffs, from which a good idea 
of the efficiency of a diet can be easily and rapidly 
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obtained., Jhe book is woU produced and contains a 
nuttiber 61 Interesting illustrations.' 

’ ' It is an inevitable 'consequence of the rapid progFess_ 
wliicli is being made in this branch of dietetics that the 
position with respect to some of the matters dealt with 
has changed considerably sime the bonk was printed. 
Tiiis is notably the case with regard to nekets, the very 
recent work of MeC’olluin and of Korenchevsky on 
experimental rickets tn rats, .and the remarkable dis¬ 
covery of the prevenliv’c and licaling effect of sunlight 
oil tins disease, having come too late (or incJusion. 
Similarly, the large jiarl [ilayed iiy atmospliertc oxida¬ 
tion in the maetiv.vtion of the antiscoibutic vitamin is 
not made clear. 

The gospel preached by the authors is the ortliodox 
one thal .safety is to be found in fresh natur.al food- 
stubs, and it is wisely |)mnted out that instinct, often 
believed to lie a guide b* the i hoice of food, is no longer 
so under the (onditions ol modern civilisation White 
bread, for example, almost universally jirelerred in this 
country, is fai inferior in vitamime potency to uholo 
nu’til or “ gc'rm ” lire.td.and no instmctive iioi'd is fell 
for grta'ii vegetables and salads 'I’hc' choice cd food 
must be guidc'd bv knowledge', and it is jxunted out 
tlial the distribution of food willim the familv ts often 
conduclc'cl on c|uite erroneous prim jpics, 

“ ('Inldren are supposed to lie sulfic lenllv' noiinshed 
if ihc'v have bread and jam and pleniv ol puddings 
With iittle meat or butter. It is imiorliinately the 
custom to give to the l.illier or wage- earner the l>est 
food, where.is his recjuirc-incnts lot he.iw manual work 
are artuallv bettei satisfied bv the higli eiieigv value 
ol bread, jam, and marg.uine. The cinld necxls the 
whercwvitlull to glow, that is piolein and vitamins in 
addition to talories.” 

Tl is m the jjrovision ol Iresfi \ egc'iables to su|iplc‘menl 
the staple chet ol l>read, margarine,aiul moac all veiy 
pool m vitamins, 1h.1l tlic* chief value ot the .illotment 
movement lies (as jiotnlcd out by Drummond), and it 
IS to he hoped th.il the gre.it extension of this system 
wliuli w.is callcal tortli by the nc'cessilies of the war 
will he mamlainc'cl and still further nicreasc'd in the 
scarcely lc>s strenuous times of peace-. 

Even natural lood-stufis, hovyever, .ire by no means 
constant in tluir content ot vitamins, l.iule is known 
iis yet of the cause of the variations in vegetable 
products at different jx-nods of growth and under 
diverse conditions, but thal wide variations occur has 
been cUTimlely provexk In products derived from 
animals this variation is still more marked, and the 
aulhois Jiglitly lay strcs.s on tins fact, pointing out that 
the potency of materials such .as animal fut.s, and above 
ail milk, depend.s upon the diet of the animal from 
which it is derived. 
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“ Till' milli of '■<>"» at (jrasb loiitainb more A-lactor 
tlhui tlic milk of ihc same cows on their winter food 
. . . \t ccrt.iin times of tlie year a child recc'uitij; 
fresh uh"le lO^'" milk imu for this uvison oiil\ he 
eeftine a small aiiimiiU ol tins \iiamin Jln-.isi- 

leidiiiu is no jHote(lion ayainst rn kels il the inotlier's 
loot! I' poor in \ Lu lor " I 

Til' |'io\ision ol tiesli n.iliir.il lood slnll-i, ,dilioiii:h j 
to he ilesiud, is a m.iUei ol mm li diUi'iiltv, ! 
e'-juiMlh m l.ir;ie louiis.and is olicn lmpos^lhl^ wlien 
milii,i!\ I xpe'lil ions oi i\ploi.tlions m haiien ii-eioiis 

h. i\i lo he iimieri.iken Then llu' piohh'm ol pieieia- 
ine loud •'lulls uiiiioiil destrmtioii ol then \it.imm' 
henmis of L:r(al int(‘Usl and mipoilani(‘ The i hiel 
iiuilicids lor tin [iroloiiaid pres< r\aiion ol loud aie 

i. mmii’ ot holllmy and diainpj and <i (onsideT.ihle 
.unoiml o! iinestipation ii.is alieaih' hcen dinalcd to 
i1k t|ueslion how lai these nuthods ol (le.ilmeni .il'lei 1 
ihe \ Hamms I'p to the present, however, sullieieiil 
It lent ion lia 1 not heen paid to t he intiuenee of oKid.Uion 
111 iIk'sc pioM-sses Tii(' lesiills so lar ohlained varv 
U‘iv mm h with the nalnre ol tiie m.itenal em])Ioved 
j'hm. \( at (allies on (IrvinLy as a riili-, iindm'^o a (on- 
'id'iahle I'is-, ol antisi Ol hill K powii, that ol (al)l>aL;e 
leine kiIiI'mI h\ di}'iipa m llie air at ■^7'' to .ihoul 

10 pi r ((lit ot (he value ol the liesh nicHenal. ('I’iie 
nil iim s are not ([iiile i lear on tins point, the soinew hat 
ini'-l'adiipe sialeiiieiil hemp mack that ‘‘(ahhape has 
In ( n sill I'essiulK dried hv a spei lal pl'oi ess dev ised h) 
lloht and )''rolili( Il ") Retention ol antisf 01 huiit 
|)oW( I IIV matei lal lit the (li V slate s( ems lo di'pend on 
ihc I ompl( le ah'cm e ol moisture 

lhal sienlis.ilioii as applied in holtlm;; and lannmp 
|)io<iss(.s atlei IS till .int is( 01 hut M more than the other 
two vital Us, hut tin mliiieme ol ovid.iiion is verv 
I h) \ (1. 11 has heen Joimd in ]iia< 1 f ( tlial a 
:nal• rial oiiein.ilK 1 11 h in t!ie v Hamm, like the lomatn. 
ivill with-'tand the < omirn ii ml prmess and vuld a 
ioW(ilullv ailivt, piodmi, (anii'd toinaloi.s h.ivinp 
>een sii'< ( ssliilh' Usid ior the pKventmn ol s( 111 \ \ 
Aeaiii l(mon-|ime m pi(,s<meoi the natmai ml ol llu 
I'liul 11 lams ii potLIII V for Iona periods Th' i > v nis. 

IK let d, 1(1 1 Ik w 1 iter, lo he no nisiipc i.ihle (IiIIh nil ) in 
the wa\ ol llu jnovisuyi ol preseived loods (oiiiainiie' 

11 all eveit's a laiiu' piopoltlon ol then cnam.il vita 
mum poteiu v Mm il luiiher m\estlaalion oil this 
siihjed, on siiuilv (|iiam italiv e liius, is. howevii, 
re<imud, and at present eatli case nuisi he sip.nalelv 
.'\anune(l, no pLiieraiis.ition htiiip as vet jusiilied 
It is, moreovt'r, not hivoiid the hmiiuls ol prohahiliLv 
[li<it some method will helore lonp he lonnd ol enru hint; 
-heap edihle oils so that ility intiy stipjilv vitamin .V 
:is well as energy at a leasonahk osl. 

Interestin'; pioblems are suggested by aliuusL every 
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page of tins hook, and it cannot lad l(( he of gu at value 
in disseminating sound doe lime on a suhjci i c om ermn.g 
wlmh then* is now uidespn-ad ipnoiami'. 

Germany and English Cht'mical Industry, 

y-j/g/r/z/i/s' IhiUilihJcur^ ifUil (/o' ihtiiiisdii IiiilinliII'. 
\ on l*ini Ih \ lll'^-elmd l*iol 111 II (iiossinaim 
Ikiiid I I’p IV ;o-t Hand j Ni ne !'’oli.:e. 
Efr^land. i'iiDikiihli Ahhuk,! I’p iv t ;|| I’.aiul 

; Dnkmnnitf nhn itu Kah-. Slhk'.lnll mu/ ku/u-i- 
pluiil'/uU lii(/ii\-lni'. I leiauseeveh. n vmi \ ilesse, 
If (irossinann. iiml W i\ Koth. I’p i\ (304. 
(Stutipail k' Ivnke, i()i;-i(Mo) 'rS maiks 

11 IS work (on'ists ol a s«iies ol Iiaii'lalimis of 
intUHs, spriclu's, and ariules h l•‘n'dlsh, 
I’Vemh. Ameiuan. Uiissiaipaml Italian ( In mists, and 
h\ (cil.im jiiihliiists like hord Moullon.aml he imhlu 
bodies as tlu' Hrilisli S< lem e (Iiiilil, wlmh a[>p( arul .it 
llu‘ oulhieak ot tlu- (iie.il Wai, m imimdiahK pilot 
lo II in adi.lilioii, a numhei (d ulUiaiKi ^ h\ puhiu 
men and others, ol nion m less imfuulam e, hav e h(‘en 
(.idled fioin muspaju'is ami the peiioduai pirss to 
sujipoil what Is the appaieiil piiipose ol the puhiu .1- 
lion, namelv, to uisiiimiU' th.u the real mol ive whu h 
imiielled Iviigland to pailuipatc 111 the wai was her 
dislrusi .111(1 jealoiisv ot (lerimmv's mdiisinal pre- 
emineme, es|)e( i.dlv in llu* (luinual .ills, and her 
(onsiioiisiu tiiat she vv.i-. losinp llie wmldA markets 
ow mg lo (!ei iiMin ’s gii'.ilet le( Iiim al skill ami s. leiit ifi(. 
kiiowlidee, and In r hcUei liU'iness ore.inis.itioii and 
I'm. hum! methods 'I'liis idi..i m implud m the title 
ol tlu wotk il li.is hull sedulously piop.ig.iled in 
(nimany that the u.i! .lulhoi ol llu w.ii was iMigiand, 
aiul lhal It w.isIv lo her dijdomaev lhal the ctUa- 
stioplu was hroiiglil .thoiil .m lusplaiiat urn , and jl 
111,IV h( .uldul .111 e\<u!palion, wlmh doiihtliss eom- 
memls It '1 1 1 to the sold ol the Teuton 

Then Is. ol (diiisi no ne((-"ii\ lo nluie .m im- 
j plu.itum wliuli I- iioloiioUsK .11 v.iri.nue wth the 
I I.Kis, and i> url.imh not luld h\ oidm.odv Well- 
I lulmiiu'l p(i(ple. -un m ('.(im,m\ ISul it u riiar- 
j ai t( 11 'i,( ol < i( I ui.m iiu ma!.( V t li.il it shoiilil h.iv e heen 
j s.'M.tiish cnKUamMl ewn m k/i-;, wIu'i the ftrst 
volume 'll this wtuk w.is issmd, ami dial p( rsoiis of 
tlu position ol Is ulltols siioiild li.ive heen loimd lo 
sUp[UUt It 

Tlu ti.iiiskitious ot itie J'aigli'h Ic tines .ind ad- 
(Iks^cs, most ol vvhu h liave .rp|)eaii d m I he rei ognised 
jotitnals dv.ilmg willi ap[)h(d (lumistr), seem to h.ive 
hi.en well lendeied, .illhoue^li ixieption m.iv oicasion- 
allv he taken lo the eomments and expl.inaiorv notes 
which the editors have appended. Hut it is more 
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pariinilarly lo ihe lone and purport of the introductory 
matter wliich prefaces the several volumes, and for 
wlmh they are solely responsible, that exception is 
chiefly to he taken. 

At the s.ime time theie is an element of unconscions 
humour about the whole j)rodinlion. In \iew of the 
hardihood with winch the)’ reproduce, lor the lienefit 
of Oerman re.iders, the many slrlcture^ on (ieiman 
commen lal methods with which tliey ha\ c been visited, 
one IS tempted to su;t^e>L that iheir knowledge ol our 
national literature mi^ht have (h^po^ed the editors 
to prefix as a motto on their tille-|nii'e the lines • 

O wad some powei the giftio f'le us 

'I'o see ouisols as others see us ! 

It wad frae monie a bluiuler frei“ us 
And foolish notion. 

Ihit possibK ihese slra lures are realiv (imsidered by 
llu-m as imiiKinii a (ompliment lo what they reitard 
as iheir business acumen, Inil what othet peojde are 
apt to eharaclerise as “ slimness ” 


Railway Electric Traction. 

Raihctiv I'.lffhit TraLiiun By F. ^\^ Carter I’p. 

Mill ti2 (f.ondon • V. .\niipld and Co, 1922.) 

25,? net. 

HE problems of electiic traction on railwaxs 
desene sjx'ci.d study at llie present time In 
the past, elec tiifieation has lu'en adopted, as a rule-, 
only when abnormal diflic ulties, sin h as the existonee 
of a lonu tunnel, busy urban tralfie. very steep gradients, 
or a ver)' hi^li price lor luel, had to be overcome It 
will be rememl)ered lliat. largely as the result ol a 
tunnel an idem attnbiited lo an aeeumulation of 
noxious [iUsc's, the Xc-w Wnk authoniies insisted that 
praetieailv al! lines enlenni' the < ity slioiild be elec tn* 
tied. Tile uncler^i round railuavs ol London, the 
Simplon tunnel, and the Bell line tunnel ol the J’alli- 
morc" and Ohio Railwav, elei tidied so Ion;: aao as 1S05, 
arc lurther ex.implcs. The Noifolk and Western 
Railroad, a lic-.uy ;:oods line, w.is electiified bet ause 
of Its Ion;: and steej) ;:ra«l!ents. For thc^ s.ime reason 
the CImaco Milwaukc'c: and St Paul Railwav. wlm li 
crosses tlie Rocky .Mountains, had lo electrify several 
of Its sections. 'I'hc devclopimiit ol electric railways 
in Swit/erland, in Sweden, in Ikivaria, and in Italy 
IS mainly due- to the hi.eih jinc e of tuel in these c oiiiuries. 

It does not follow, licovcwer, that elc'cine traction 
should be used only when sjiec lal dilhc Lillies h.ive to be 
overc-ome. When stexim .operation is a commercial 
success, the jiustification ol elec trical operation must 
be that it provides incTcuscd transport lacihlies with 
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no increase in the rales. With steam operation in¬ 
dividual power generation is employed, whereas with 
eleclriral operation the power is developed in bulk at 
central stations. In the electrical system a break¬ 
down at a \ ital point may stop IrafTic over a wide area, 
and to oivviate this risk a large amount of capital ha» 
to be c.xpendeel in stand-by plant. Tn several cases, 
however, it is more advantageous for the railway to 
purchase its power from a “ liiilk siipjily ” station. A 
disadvantage* of a steam locomotive is that it c-onsiimcs 
fuel so long as it is in commission ; whether it is inside 
or outside the shed, and wheilier it is at rest or in motion, 
Tu 1 )e-cleaning, oiling, and overhauling also occupy a 
eonsidc'rable time. The electric locomotive, on the 
other h.mcl, takes power only when running, and the 
time* spent in inspection, ova'rhauling, and clcMiung is 
insignificant. Kxjierience shows that foi a given 
seiMce the number of electric locomotives reciuirc'd'is 
less than hall the number of steam locomotives, but 
to nivike the ccmiparisoii fair it has to lie n*memhered 
that each electric locomotive mu.st be debilccl with its 
share of tlic working costs cd tlu* central station. 

The advisor) eomniiltec* of the Ministry ol Tr.msporl 
lias decided m favour of the diic'ct cuirc'nt system, 
with .1 line piesburc* ot 1500 volts, Inil nuiltiph-s or 
subrnullipies ot this ptessiire may Ive used The 
French, Belgian, and XellierlancK governments Inive 
I'omelo a like dec ision. There are, hovvev er, t hought lid 
advocates of smglc“'[)hasc* and jiolvphase svstems 
Liic-kilv the differeni e in cost of the vaiious eleclne 
systems does not exceed about one. or at the most 
two. pc'r cent, ot the total cost of running the railway. 
Althougli from manv points ot view standardisation 
of systems is desirable, vet v\e think that al the jiresent 
time the cairvmg out ot the single phase svsiem adopted 
1)V the London and Brigiitcm Railway and the direct 
I iirrenl s)sic‘m ol tlic XTith Ivastein Railuav wall be 
for the benefit of the eountrv’. 

Jn the volume under notice tlie aiithcu gives an 
excellent discussion ot tlie mechanical and elc*clncal 
problems vvhiili traction engincris have to (onsider 
He points out that tlie liad ruling (|ualilic*s ol a loco¬ 
motive art* due lo one or bolli of two gencia! causes, 
namely, the constraint of thc',swhec*]s lo lollow otlui 
courses than tliose towards winch they naturally lend, 
and tlie selling up ot resonant oscillations under the 
control of the springs, 'rhe* iihcnoinena of “ nosing " 
and ‘‘rearing” he ascriiies to liie former cause, and 
lliose ot “ rolling ” and ” pitc'hing ” to the latler. 

'I’lie book can lie recommended to the traction 
engineer, who will find not onl) a good account of the 
most modern prartire, hut also many origimd cKnamical 
discussion.s which have a direct hearing on his every¬ 
day work. Il will well repay study. 
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Our Bookshelf. 

(1) Uampsidre. By T. Varley. (Cambridge County 
(reographies.) Pp. xi + 212. (Cambridge: At the 
Unnersity Press, 1922.) 35. (id. net. 

(2) Vitmier. Pp- xn + 17b- (3) Pp. mi + 

1S6 (' 1 ‘lie ProMiU'cs of Ireland.) Edited l)y George 

Elenlier. (Cambridge: At the University Press, 
1921 ) hi (^d. net each. 

(4) A lfi'>to>y of the Counfy of Bedford. (The Virloria 
I listorx of tlie ('oiintie:> of England.) Part i. Geology 
utui Pala’flnlology. Pp. 36. (London ; Constable 
.ind (0. Issued in parts, 1920.) 3s'. 61/ net. 

(1) Mk Varlky’s volume is one of the c.\tellent senes 
ot the C.iinbndge County Geographies. 'J’he general 
plan ol the senes is followed, successive chapters being 
ilevotcd lodifferent aspects of the county, rebel, geologv, 
h\drogra]ihy, natural history, climate, people, pl.ice- 
n.imc'.. OK Lipations, history, architecture, and so forth, 
londiidiiig with a ga/elteer of towns and villages. 
Tliere are a number of illustrations and coloured oro- 
gr.tpliK.il and geological maps. The maps me hide the 
Isle of Wight, which olherw'isc is outside the scope ol 
the bo(»k. but unfortunately they stop short at the 
(oil 111 \ lioiindanes. 'Fins seems to be a needless curlail- 
inent ol llieir iisetulness. The volume is an exiellent 
handbook to the count) and is full of mlorinalion, but 
i’ (Utainl) w'ould be improved by an index Two 
(I'liKiMiis may be offered, whidi apply rather to the 
Mheme ol the senes llian lo this useful volume in 
jjarln iilar The tre.Ument ol Faigland by (ountie.s i.vn 
iKAirbe (ompletely-satisf.K torv, as it inevitably < ills 
a'ross geogia|)liua! regions. 'I'hus the omission of 
caslcrn Willslnre dlls out part of tlie Avon vallev, 
while the nu liision of ihe northern slope ot the llamp- 
shirc downs iik hides a Iragment of countrv tiiat would 
ill' better tieated w'llh llerksbire The other <Tilicism 
iclcis t(t the use of the term geography, as applicable 
to the book Since the senes i hums to bo geogra])hn al, 
tlu'ie should be more < orrelalion ol various distributions 
than isai tu dlv'the case in the pages; causa! elfects arc 
no! sulfit icii> 1 • em])hasised 'I'his is particularh the 
KKc wiili tegaid lo the distribution of jiupulation and 
tin- sile^ ol towns 

(2) anil {3) 'Fhesc volumesaie on much the same plan, 
iuil they do not daim to lie geogr.tpiiies, .Although in 
some rcspis ts the two volumes are more geugr.iphical 
lhan the English one. The coloured maps are not 
slintiv lonlimd to the area under I'onsideiation. and 
the n-giolu irealed hemg large, it not alwavs natiiially 
(Idmcd, lend themselves to more s.itistactorv lrc.it- 
nn lit Theie is no gazetteer of towais and v illages, Imt 
.1 lull indi-x to eai h voltime 'I'hc books should find .1 
wide .icicptance m giving a trustworthy and impartial 
uioiint ol Ireland 

(4) The wdl-known Victoria History is now pulilislicil 
'll parts, each of which mav be puidiased separately. 
It IS thus possible to obtain a full but com'ise memoir 
'll the geology, liolanv, zoology, occupations, et( , of 
■adi ol the (ounlics, liirni.shed with coloured maps liy 
b.irtliolomew'. The sep.iratc parts lor some thirty 
oiinties ar<‘ now on sale. Many leaders whose interests 
lo not embrace all aspects of county lore will be 
uatelul to the publishers for ihi.s means ot making 
ncessible the scholarly articles of the Victoria History. 
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A Synopsis of the .Accipttres {Diurnal Birds of Prey). 
Part I (Vullur to Accipiter). Part 2 (Erythrotnor- 
chis to Ivophoaetus). Part 3 (Iferpetothcre.s to 
iVrnis), Bv H. Kirke Swann .Second edition, 
revised and corrected liiroughout. Pp 1-63, 65-122. 
123-178. (I.ondon • Wheldon and Weslev, I,td.) 
6v oacii part 

Thk work issued m 1920 as “ Svnoptiial List of 
the .\c(ipitres” has now reajipeaied m an enlarged 
and revised form under the above litle. 1'ho new 
edition affords original desiiiptioiis of a minil)er of 
new sub-spe< les , im hides others w Im li have appearcnl 
elsewhere; gives the tvpe-speciv-s ol e.i< h genus ; tlie 
tyjie localities of each species; and. .das, lurlher 
(liangcs in nomenclature The S\nopsis will be most 
appreciated b)- llic'se who have some knowledge on 
the siibjei 1. for the extreme bicvilv ol its dc-s* nplions 
of the ordinal, generic, spci-ifii . and sub-spcdlii < liar- 
.u lers will not be ot mm h hclj) to tlie giuieial student. 
The diagnoslK <-haraclers of the spot les aie u -trie fed 
to adult jduinages. and leave untom lied tlic immature 
stages, winch .ire the; musi dilluitll ol .ill 'I'hc Ireat- 
mi'Ml oi the geograplm al range of the v.iiioiis lorms is 
also \ eiy Inief 

A mon()giM])li ol the ,\e<ipitrc-s is .in .idmittcd de¬ 
sideratum, and as Mr Kirkc- Sw.inn lias cvidtntly de¬ 
voted mmh atleiitiou lo their study, peiliajis he will 
supply the want Sm h a tre.itise dealing with the 
plumages, distiibution and lilc'-histoiics would In- 
mm h appieciatcd, cspcci.illv as the birds of this order 
aic* .iinong the most .ittr.utive .md interesting o| the 
i lass Av es. 

f ife-liisloiiei of Xorlli linerieon (iuih and 'ferns. Order 
J.onf'/pennr< By Arthur t'levelaml Peiil Bulletin 
No 113. (Smilhsonuin Insiitulion. Uniteil .Stales 
National Miiscum.) 

Tills Is the second instalment ol an important work on 
the lite-liistories of Noilh Anieiuan birds the first of 
vvlmli. de.ilmg witli the older Pvgopodc-s, has already 
been noticed in Na'II Ki¬ 
ln this volume Mr Bent, who possessc*s an intimate 
peisonal knowledge ot the birds ol the older Lurigi- 
pennes. g.uned dunng extensive tr.ivels us well us in 
ilk- labor.itorv, has been loitun.Ue in scxuring the 
H)-oper.itioii ol a number ol field-naliuahsts; and 
then (ombmed expeneiices. sujiplemrnted In im- 
porlanl published matter, has resulted in a remark¬ 
able senes of hle-historics ot the hit) species of 
gulls and terns whii'li an members ol the Nearctic 
a\ ilauna 

I'nflet the description ot e.u h of lli<‘ birds there are 
sections devoted to habits, nesting, eggs )oung, 
plnm.iges. toocl, behavioui, and distiibution All ol 
tlicse arc treated m an interesting ni.inner, and 
are made liirthcT allradivc In a srnis ol beautiful 
(olouiccl plates, 38 m number, depuling the eggs nl 
each species , while a second senes of 77 pl.ites, from 
photographs, ilhisinite breeding colonies, sitting-birds, 
nests, chicks in down, h.ill-lcatlicicd )-oung, and 
haunts. 'I'hc woik, ap.irt from tin- .ibs<-ncc of c'olourcd 
figuics of the adult birds themselves, is wonderfullv 
complete, and is a v'alualile cemtribution lo orni- 
thologicalliterature. 
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The Individual and the Community, By B- E. Roper. 
Pp. 224. (London: G. Allen and Unwin, Ltd., 
1922.) Ss. 6d. net. 

Mr. Roper has produced a thoughtful and, in many 
respects, a stimulating book. He is a whole-hearted 
evolutionist, who regards the failure of post-war recon¬ 
struction as arising from the fact that our statesmen 
have resorted to outworn precedents vvlnle neglecting 
the teachings of e\'olution. There is, he maintains, a 
wilful <(>nfusi()n of vState and community. A com¬ 
munity he defines as “ an association of two or more 
human beings for I'ommon (thoiigli not of necessity 
identical or similar) purpose or advantage m their 
evolution.” ImmcdiaUly the (ommon purpose ceases, 
the community also ceases. Taking each of the 
principal Stales ot ICurope m turn, Mr. Koper shows 
that, owing to the diMsion which has been made and 
IS perpetuated hv the financial-go\crnirig class between 
themselves and llie working-governed I'lass, none of 
them constitutes a (omnniiuly in his scn.se. The 
imposition of the will ot one section of society upon 
atiollier winch is jnsolved m our modern system of 
government by the majority is therefore lundumentally 
wrong. Tito dilliculty is old, and if in practice we have 
made no \ ery essential advance beyond the cumjtromise 
expressed in Rousseau's distinction between le volonti 
de tons and le volonU f’/nhal, it i.s an adcantage that it 
should be kept Ixiore our minds iiy the dear vision of 
WTilers such as Mr. Roper. 

Metric System for Engineers. By C. H. Clapham. 

(Dircctly-Useful Technical Scries.) Pp. .xii-i-i8i + 

3 charts. (London: Chapman and Hall, Ltd., 1921.) 

123 -. 6d net. 

The author’s justification for his book is that “ even 
among lho.se who use tlie millimetre in drawing-office 
or workshop there are probably fenv who feel confident 
in calculating with metric units,” and his object is to 
explain the metric system and to state in full how to 
convert truin the iCnglish units to metric units, and 
vice vena. Intidentally there is given an e.xccilcnt 
account of the vernier and other devices used by 
engineers for accurate meaburemenl. The book should 
be of great use in indu.strial life ; the conversion tables 
arc very exhaustive 

A brid survey is offered ot the controversy which 
has been raging lor so lung round the (luestion whetlier 
the metric system should or should not be introduced 
compulsorily in this country. It is claimed that thi.s 
survey is not a piece of propagiinda work in favour of 
the change, but the arguments given pro and con do 
much to su])port the \iew', that a good deal of the 
opposition to the enforced use of tlic metric system 
ill England is allriliutable to mere conscr\alive objec¬ 
tion to change. Mr. Clajiham’.s hook is itself one of 
the best arguments ia laioiir ot the cliange—why 
should the Englishman lie condemned to waste so 
much time and energy in making conversions and in 
looking up tables of equivalents ? S. B. 

Wild Bush Tubes of Tropual Africa. B> G. C. 

('laridgc. Pp. 314. (London : Seeley, Service and 

Co., Ltd., 1922.) 21^. net. 

Mr. Claridue’s “ Bush Tribes ” are the Ba-( ongo of 
Northern Angola, and the country the inhabitants of 
which he describes stretches from the Congo on the north 
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to St. Paul de Loanda in the south, and from the Kwilu 
and Kwangu rivers in the-east to the Atlantic. He 
writes of the native with sympathy, but, for the most 
part, despises his customs: he rarely fails to stigmatise 
them as “ degrading,” “ disgusting,” or worse when he 
has an opportunity. Notwithstanding this drawback, 
as it must seem to those who wish to study native 
custom impartially, the author has given a full and 
careful account of Ba-Congo culture, and his collection 
of folk-lore is both interesting and useful. The most 
important part of his book deals w'ilh fctishi.sm, and, in 
particular, with the N’Kamha fetish of the w'omen, 
wdiich controls their most important function, that of 
child-bearing. The men arc rigorou.sly excluded from 
the rite.s of this fetish. A ” Death and Resurrection ” 
secret society, which effects “cures” by death and 
rebirth, is deseribed from information supplied by a 
native, but here unfortunately the author’s prejudice 
colours the narrative to such an extent that considerable 
knowledge of similar societies is required to disentangle 
the facts. 

Readable School Physics. By J. A. Cochrane. Pp. 

xi-t 131. (London: G. Bell and Sons, Lid., 1922.) 

2S. 4t/. 

A TEACHER who lovcs his subjecl will find matter of 
interest lor his pupils even in its most prosaic parts. 

“ This book,” writes Mr. Cochrane in an interesting 
Preface, “ is an attempt to humanise Elementary 
Phy.sics without popularising it.” We are of opinion 
that in this task the author has achieved very con¬ 
siderable success. Theory has been given the main 
prominence. Jvxperimenls have not lieim described 
unless to clucidiire principles. References to the 
makers of scientific history arc frequent, and are 
reinforced by a number of interesting plates which 
inchide portraits of Newton, Pascal, Boyle, Galileo, 
and Joseph Black. The pupil’s own experience is 
brought into connexion with physical principles as 
often as possible. Part i, which might have been called 1 
Medianics instead of Hydrostatics since it includes 
chapters on volume, weight, and density (not to 
mention surveying), occupies alxiut two-thirds of the 
book, the remainder being devoted to what is certainly 
a “ readable ” account of the elementary principles 
of heat. 

Ions, Electrons, and Ionising Radiations. By Dr. J. A. 

(Towther. Third Edition. Pp. xii-1-292-1-11 pis. 

(London : Edward Arnold and (o., 1922.) 12S. 6 d. 

net. 

I'he first edition of Dr. Crowther’s useful manual has 
already recen'cd notice in thgsc columns (August 12 
1920, p. 740.). The fact that a third edition has 
been called for so soon is sufficient evidence tliat the 
book has been a]){)reeiated. Tlic material has been 
thoroughly revised and the various tallies of constants 
brought into accord with the best data obtainable. 
Siegbahn’s work on X-ray spectra and Aston’s work 
on positive rays receive notice, and an account is 
given of Sir Ernest Rutherford’s recent work on the 
problems of atomic structure and of Bohr’s theory. 
We have no hesitation in recommending this volume 
to readers desiring a systematic account of the latest 
developments in physics. 
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Letters to the Editor. 

; The Editor does not hold himself responsible for 
\ opinions expressed by his correspondents. Neither 
can he undertake to return^ or to correspond ivitk 
the writers of rejected manuscripts intended for 
this or liny other part of NauUKE. No notice n 
taken of anonymous communications.^ 

Tile British Association. 

The Association is to consider whether it will once 
more adventure into the outer regions of the Empire 
That Mich transgress is desirable I am satisfied and 
so stated most definitely m the lecture 1 gave m 1015. 
at the Hoyal Institution, on our Australian excursion. 
In the interest of the younger scientific generation 
and of our Empire, it i.s of the utmost importance 
that we should roam over the woikl and discover its 
amenities—but the eltort must lie wholehearted, 
wliencvcr it hv. made. The one failure of our Australian 
expedition was tlie insufficient support of the younger 
men 

It IS a questuni whether, at tlic present time, when 
the cost of travel is so high, it will be desirable to 
attempt a new expedition—the chance that it will 
be well supported by the young men is not great. 
The So< lety of Cliemical Industry could carry only 
a veiy small party last year to f'unada. Therefore, 
th(' I lioice of a region that shall not be too distant is 
desirable, if the decision be to travel 

Pioperly speaking, the Association should go 
fnither westward, to llnlish Columbia, north of the 
C P R , to visualise its potentialities and gain some 
idea ol Its louditions To retommeiice the cycle at 
a middle point such as Toronto seems undesirable, 
at pieseiU Montreal is the natural and would bo 
the piopci point of redepaiturc and disccnery. It 
has also th(‘ advantage that it is the centre of the only 
region on the American continent where freedom still 
])ro\ails .ind men are thought to he capable of taking 
caie of llicmsi'lves. it is the duty of science to 
protest and ore< t some baiiicr against the ndvaiiLing 
w .ive of spurious puritanisni which so atfccls Ameru.ans 
and now so lliiealcns the freedom ot mankind, 'fhe 
iccenl all but successful attempt to ban Darwinism 
m ('vf'fv h.ijie and form is sufiicient proof ol what 
may happ- ii IIknuy 1C Armsirong. 


Bohr and Langmuir Atoms. 

Cnr-Misjs feel a difficulty in explaining molecular 
combmatioi. 111 terms of electrical attraction bi'twecu 
the apparently revolving electrons which seem to 
compose the pcnpheial parts of an atom . and they 
uaturully prefer a more static airangement Indci'd, 
it is not e.isy to explain the stability ot molecules 
in terms ol any kind of purely electrical attraction 
[ictwecn the atoms composing them • and yet, ever 
nnce Faraday, there nas been an instinctive feeling 
that electrical attraction and chemical allinity are 
Mie and the sanu' 

The facts of spectroscojiy seem to insist on a '.ystem 
:>i rcwolvmg electric charges, while the facts of 
.hemiial combination seem to demand forces wbitli 
an be treated statically ; so it has been suggi'sted 
hat internal ek'ctrons are responsible tor the radia> 
•ion, while external electrons control the elicinical 
forces Hut the stability of clienucal compounds 
ran scarcely depend on loosely held external electrons, 
■vliich, moreover, ought to bo revolving just as much 
rhough not so fast as the inner ones. 

Mi^ not a reconciliation be found by abandoning 
:he idea of electrical attraction between atoms as the 
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major chemical force, and substituting for it the 
interlacement of the magnetic fields which inevitably 
accompany rapidly revolving electric charges. The 
orbital motion of the electrons responsible for chemical 
alfinity, so far from constituting a dilHculty, gives us 
a chic ; for m every magnet electrons are rapidly 
revolving, and yet magnetic force is static. The 
clinging logoiher of naiH or needles near a magnet 
is all due to revolving electrons Working with 
magnetised steel s])h<Tes. tetrahe Ira, and other 
sha]ics, some one w’lth the mgenuitv of Dr Langmuir 
or Prof. Bragg might succeed in biuMmg n|) structures 
or models of adequate clieiuKal sigmfu.mco 

The diificulty about substituting a m.ignotic fickl 
for an electric one, as actoimting for the facts of 
chemical affinity, is no doubt the double polarity. 
But, on the other hand, tins inevitable feature gives 
greater scope as well as gieatcr complexity, and may 
ulliinatcly be hiund to be an adv.intage. in fact, I 
am beginning to think that the ( on^titulioii of boclics 
(.'iiinot be explained wnthout it The plienoineiu 
w’hich long ago suggested '‘innmal- and contra- 
valence ” w’outd fall into hue The si ,i)ilitv of 
chemical combination would be all that < ould be 
liesired. and tlio elei.troiis in each atom w'onld be 
peacefully engaged in giving tinar s]>ei,troscopic 
evidence* (so well iiKerprete'l by the genius of IVof. 
Bohr), nnliarassod in tlii'ir movements and jieiturba- 
tions by having to assoti.iU* themsrhes with any 
electiic field otlier tlian that of their own nucleus. 
Thou magnetic linkages would be a soil of uiuon- 
scioiis extra 

The- undoubted jihenomenon cif lomsation would 
have to be develo]>ed m(lcp<'ndently, .dong with other 
known facts about gross positive and negative electric 
chaigi's, but ill the foimatiou id stable clu'iuical 
molecules we shoultl not have to -ijipeal to ionic charge 
Moreover, certain moleculai gioiipings, held together 
by magnetu. forces, miglit be found re.idilv suscoptiblo 
to ionisation, especially when subjecl to bomljard- 
ment, or when packed close togethei in a h<[iiid 

I do not suppose that magnetic attr.icLion as the 
equivalent of chemical affirnty is .uiy new' idea, but 
I suggest that it lias been ui.Khsjuately developed, 
ami that it seems capabli* of elh'cluig a rei om diation 
lietwt'en tlie cxtraordin.inly ingenious schemes — 
a]>parently opposed, and yoL both containing elements 
of truth—of W'hich tiic nam<‘s at the hea<l of this 
letter m.iy he regarded as jirmupal types 

Oliver [.odge. 


The Acoustics of Enclosed Spaces. 

Sixer, writing tlu* letter published in Na'I'URE of 
August 10, p my attention has been dnccted to 
.1 paper on “ Sniiml Proof T’.irtdions ’’ by Prof 11 I*'. 
Watson (University of Illinois Hulletm for March 
i<).i2) The paper cont.ims a valuable experimental 
investigation on one aspect of the subject, but much 
u'lnams to be done 

I take this oppoitiimty of correcting an enor which 
seriously allects the numerical n'sults I gave for the 
sound uansmitted through walls In applving the 
optical cciuatioiis, I forgot fui the moment that the 
mlensily of rellection in the case of sound does not 
only depend on the refractive inde.x but also on the 
relative densities of the tw'o bodies concerned. Even 
if the refractive indices were equal, so that the sound 
would proceed m the same direction, there would 
still be a powerful rellection if the densities w'ere very 
unequal. In the equalioir I gave, i~/i* should be 
replaced by where a is the ratio of the 

densities. When sound passes from air to a solid 
body the second term is in general negligible, and 
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thf‘ tiansmiltcd intensity depends almost entirely on 
the ratio of the densities If we lake the case of a 
partition of wood having a density lialf that of water, 
calculation then shows that at normal incidence about 
4 jier c ent of liie sound ts Ir.insniitted it the tliitkness 
be i <m Kediicing lh(“ thicKness to z mm, tin? 
intensity of Die lransniille<l sound increases to 
50 per cent . and rises to 80 pc-r cent if the thickness 
IS only I nun 

W’lial I desired to crnpliasise in my previous loiter 
IS that the diminution in the sound transmitted with 
iiK leasing thukness is not necessanlv due to any 
ahsojption, Inif is explaiiu'd l>y the cfleit of the 
rellectiou at the second surface wliicii, when the 
thickness is small compared with the wave-length, 
neutralises the reflection at the lirst snrfate 'I his 
does not appi'ar to be siill'iciently appreci.ited, and 
some of the coiuliisions diawn m I'rof Watson's 
]'aper re«|niie correction accordingly 'I'he effect of 
t]i(‘ second surface is also of inipoilance when total 
reflection ought to take pl.u e ac (oidiiig (otliensiia! 
formnl.e at the first surface- With a thulviicss less 
tJuin a wave-length, pait of Die sound :s transmilted. 
'Fins case lias ln-en treated h\ Loid Kavleigli (" Col¬ 
lected \^'oD\s,'’ \o] \i p yi) 

An I iii'K Sc ni'si i u 


The Annelids of Iceland and the Faroes. 

Tins IS a snlijeet about wlncli very little has 
hitherto bei-n known In discnssmg the ])ait Avliieli 
white ants jiiav in the (-(onomv' of iiatnie Piof 
Ik-niy Jfinmmond eompaied Di<“in with eaithwoims 
lie referred to Darwin, and said that m “ \'ege 1 ablc 
Mould” a reicieiue was made to Dh- exisicme ot 
carDiwornis m J( eland 1 cannot liiut any such 
allusion It is tiiu- lh.it 1 h'w wonns have iH-en 
recorded hu Juland and oiu foi tlie I'aroes 1 am 
foilnnatelv in the iiosiIhhi to ,idil somewhat to 0111 
knowh-dge \I\ son, I )i | Ai-wlon riieiid, having 
n-umlly lelurned from an i-Njiedilion m Itiose islamls, 
J have' had the jirivilege of examining Ins collection 
of anindids '1 lie lollowmg aie the r< suits • 

Tilt! coniTiion eaiDiworm (J.ii/i/br/t //s /crit’s/i/s, k) 
floinisiies in beland 1 examined twenty-thiee 
sjiec'unens, twenty of wlmh were ]K‘rfe< tiv adult 
N<d one of Dicin dilkred 111 any ji.irtK.iiiar fonn the 
tvpe as toniid in Iviigland 1 hoped to find sper- 
nuitopliou's, bill Ml this mattci dis.appointinent was 
cxpeiieiucd The specimens were ( ollecti'd neat 
Keik)avik at the beginning of August, and weio just 
in the iiglil condition for laving their cocoons 

Tlie led eaithwoim (/. luhi/hi'^, l-foflni ) was also 
fonnii 'I hough adult it w.is smaller than oiir J-iiiglisli 
.specimens usiially aic-, and tlie doisal surface vvas of 
a d.ukei brown uiloiii I h.ive often found snmlar 
spedtiicns. liowever, in the i.fntish Isles, so Duit they 
are in no veusc to be loolo-d upon as a variety 

The pnrjilc woim (/. pmpiDcus, kisen--y. ci?-)- 
laihin, ba\ ) has alreadv' hceii recorded, alike for 
Icelaml and the Faroes 'finis eat It ol the three 
common sp(.'(_ics of Fiiroju-an l-nnibrn 1 is now known 
to be a dein/en of Iceland 'lo tlu-se nia\' be added 
two spe< ics of tlu! genus Itendioliai-na (Jne of lliese 
(/> itthida, Sav ) IS best known hv the vaiiety 
nsnalh iiamc-d tlie gilt-fail, .a dem/eii of iijie niaj-uro 
and deca\ mg leaves 'Jheothci [D oitncdra, Sav) 
although widely distuhnteil geogr.ipIiualJy, is not a 
common s|Xm 10s in (neat I hit am Cp till the present, 
then, live species only of liu- I.ninbiicidae li.ive heen 
reeorded 

'J'lic sfiorcs of Iceland, If they could be worked as 
Claparcde worked the Hebrides, would donbtlciss 
yield a variety of forms, esjiocially the red-blooded 
pot-worms or pachydnhds. None of these, so far 
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as I am aw-are, has been up till the present placed 
on record, but ClUellio arenarius, O. F. M., well 
known on our English coasts, is reported for the 
coasts of Iceland. 

1 can find no recorefs for the Faroes except the 
jnirple worm already noted. It is, therefore, with 
peculiar {ilcasnrc that I am able to add two nevv 
members to the list 'ihe.se are botli encliytraeids, 
and were collected in peaty earth near a stream 
some two miles inland from Tiiorshaven One of 
the.sc- was a pachydrilid {LwubruAlln.s hneatus, 
() J-'. .M ) 1 have written fully on the synonymy 

m the itish Naturalnt, and my concUisions are 
.snp{)orted by Die more recent investigations of the 
American helminthologist, Welch 

TJie other cm hytr.ieid is of the whitc-blooded 
kind [Mc^euchylyaeits ohgo^ciosHs, i''nend) It was 
found .some time ago among gleanings made in Jersey, 
and dc-senbed l)y me in the Zoolugist 1 have more 
recently found a striking variety of tins worm, or 
an allied species, near Binmngiiam The Faroes 
material .igreed with the Jersey Ihe worm i.s about 
.1 third of an nn.h in length, and belongs to the grouji 
which has enlarged setae on the segments which 
contain the spennatliecae. It ni.iy also hc! noted 
that 1 found one of the commoner opalines p.irasilu 
m the Faroese oncliytraoids Oni list tlicrelorc 
stands thus Mi'Scnchylracns olij^oscio-^w-., Faroe !'« . 
jAtnihriciUns hncalits, Faroes; Clitt'llin arcnc/rins. 
Iceland , nciidyobtwnii ridur/a, Iceland , Drudyobacmi 
octofdra, Iceland, Lund^yuns piiypiiyrus, iMfOCS and 
kelancl, I.umi>yictis 7 iibel!u'^, Iceland, J.midAtcif' 
bri'C'-lyic, Iceland 

Addnidiini (Aug !(>) - —A fiiithcr inv<-stig.»tion with 
pcKket lens lias rc'snlted in some intc-resliiig .iddiLioiis 
to Die- foregoing list 

Ac/uiila )im/iiiiri Soiitheiii, only i inin in b-nglli, 
hut agreeing ex.u tly ui all p.uticnl.irs with tin- 
matcu.il fiorn Ireland ’ilu- iiilestiiie contained 
peaty soil with a miinbc-r of di.itoins 

Mciyii’iinni iC/uniiai'di ilia,} '•jduifj/cbyi mii (Vejd ) — 
^■erv slender, but true to Ivpc- White (colourless) 
bloocl. 1 staled my rc-asoiis in lliese columns some time 
ago for Ir.inslernng tins specues to the- genus Ctiainao- 
dnins 

J><<yy!tiiiiiia uhtic^tinudahu D.istian \ fim- fem.ile 
nematode, about 2 I inin long All lioin tlie l^'.uoes 
JIltDHKrc I'Rir.N'L) 

Cathay, SoliliuM 


On the Reality of Nerve-Energy. 

'I'm-: c'xpiession " nei v<“-encrgv ” is vvidc-ly used 
both by non-tc-chni( al writers .uul l>y' niedual and 
physiological aiiliiors as ui-il 

Wliat the fonne-i mean by it is ot no |>.irticular 
moniciil: hilt m medn ,il and phy siological literature 
it should connote something ('jiiite dciinite, il indeed 
the- existc-nce of m-ryc-eneigv is admitted at all 
I h(“re se(!nis a doubt whetlier its existeme is to be 
admitted in a formal sense, for although cert.on 
physiologists use Die expression nci ve-energv as a 
convenient term, the thing itself is not disc nssoci m 
th(‘tr text-hooks, nor does it find a place in the 
indexes 

If ncive-encrgy has no jdace m the sehenu* of things 
vital as conceived by modern piiystologisls, then Dio 
term ought not to l>e used by them just because it is 
occasionally a very useful one When they do use it. 
it means no moic than ” innervation.” 

'fhe .subject is full of difficulties, one' of which is 
our having to reckon with the use of the still vaguer 
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term!, “ vital energy ” or '' biotic energy.” To 
narrow the problem, let us in the meantime exclude 
‘ Mtal ” energy altogether, since, as an cipresstoii, 
it must include nerve-energy. 

Now It IS well known that one or two writers have, 
lears ago stated their belief in the leality of nei\e- 
L-nerg\ . of such aic Sir William Halo White aii<l 
Pro^ .Niacdougall. then of Oxfoid, now of If.uvard 
l>i llah‘ While in 18SO {Lancet, July 24) suggested 
Lhe leiin “ neuiorheunia," an<l Mauloug.ill in 
" neiinne ” foi just the same thing as is undeisLoud 
l)y ncrce-energy.” These terms were introduced 
lo sup{>ly suitable technical teims (in place of the 
popular “ nervc-eneigy ”) to designate a rcalit> 
iinong the other forms of energy. Macdougull’s leim 
"neiitinc" has not been more readily adopted, 
because ho associated it with .1 thcoiy of mluhition 
rtliicli lias occasioned much criticism 

Adopting lor tlie moment Hale Wlute’s “neiiio- 
•hciima,” it means “ flow in a ner\e ” But flow' of 
ahal '' ’ Suielv of nervc-oncrgy Some physiologists 
Aoiild not sav so • then would replv--flow of neine- 
nnpubes NaUnalh, for mane-impuls<'s are the only 
: things winch do 01 can Ilow m iienes. Now- ncive- 
impulses .ue real, and as tliey are tlie onlv things 
wlmli lh)w 111 ncr\es, and ner\e-eneigy is m neines, 
thennciw-ciu igvisbiita synonym for iim ve-impulsics 
11ns Is t'xaclly'what l>r White incended. loi he 
insisted that nervc-cn<Tgy was but one kind oi eneigy 
anml several other kinds, heat, light, cloctiicity, 
etc 

In ilsi'll neive-eneigv is cleaily siii because 

t]i(‘ lUMiions (ii(“r\e cells and libres) to wlncli it is 
c\cliisi\ol\’ relalc<i are themsc-lvcs hislologlcallv siti 

Xow no one would teach that the ncrvc'-ldnvs ai<- 
tlic soiiK.cs of tlu- impulses they tiansimt , it is llic 
(\4I-1 kj(Iu's wliah alone can be dynamogc'im TIk' 
pioblein oJ the tv.iiismutiilion ot nei\-e-encrg\ uilo 
some olliei toini ol energy must m llie nuMiitime lie 
lelt imaltai kc <1 

II c'uctgv there be, tlie ci-lls aic tla' only sources 
tiaii'-nnltiiig it to th<' fibres Ncixc'-eneigy must 
lb' c.a’pable <>l rvisting both in the potential .iml 
kinetic states Siuh indeed seems to Ik the truth, 
fill It III,IV be regarded as potential in tlu“ cells and 
knic'lK 1 ' the- lilncs Bui in tlie last .inahsis, uliat 
Is till'' I'li.-iitKil ('nerg^■ but that lilxTalecl b\' the 
metabolism of the' iieiwe-cell, one- as|)e<.l ol Hie 
oxid.ihoiis .ind ri-diiclions going on. there No 
|)|i\sjologist would (Icnv the- rcMlitv, of the existence 
of 11ns fiMidamentailv * heiineal eni-igv of the neuiom' , 
lull wli.il is it it It IS not ner\e-em,i-gy ■' 

Nerve-ii! pulses (nei\e-eneigy) being sin i;i‘iifi'is 
must make' tlu-ir measuiemeiit x’c'ry tliHiciilt. il not 
nnpossilik-. excejrt in terms ol some other form ot 
eiiei gv 

Now the' most measiiral'ilo thing wlmli nerve- 
impulses do is to i>ioducc electric < urieiiL Why is 
tlie r. M T of this c^urent not a sullicienllv good 
ine.isiirc' ot muve-eiioigv ^ It is sonietiim's assunu'd 
that we can iijc'asure llu' iiitcuisily of nervc'-iinpuisc's 
hy the muse ukn, cardiac., glandulai, or othei " worlc " 
wliu h llicy evoke it is tni< th.it Iceblo mm i \ .ilion 
will gne rise to fei'bli' muscular eltorl, \iolenl 
to violent But t.uition is necessary’ in dtawing 
deductions as to the potential of the teeblo and 
violent inn(Tv<itioiis respectively 

The feeble muscular elfoit may be feeble bei.vuso 
only a few muscular fibres arc c.xcited, tlie strong 
because many . and all the while the actual K M T 
of the nervc-iminilses which excited the lec'ble cltort 
may be the same as that of liiose vvluch excited the 
violent. 

The violent neural antecedent may be one that, 
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involving many nerve-cells in the commotion, " liies 
off ” many muscde-librcs, while the feeble mnnal 
antecedent involv'cs few, but the Iv M.F. of the 
nerve-impulses m both eases may be the saftKc The 
i work ol Keith Lucas would lead us to this ixmi lusion. 

1 But all this does not aflec t the doc.trme of the 
I rcaltly ot iieiv c-eneigv Ncn v c'-euergv' is leal although 
! its nuMsuienient is diltuult and ma\ l>e impossible. 
We tiehevc'd in the lealilv ol amm.d heat, I'lec tiicity, 
and light long hcdoie we were abk' to nu'.isiiic these 
by calorinieleis. galv.uiometcMs, ami pholomoleis. 
NeiVe-mipulsos im]uiigmg on a muscle stir it lo 
• activity or cpiell n to in.icliv il \. so ih.it they must Ik; 
j at Ic'.ist .IS le.d as tlie musculai eiu'rgv c“x«.iti‘(l or 
j c|iiclled lespectively Similarly lu'i vc-impulses im- 
; pinging on a ncive-c.eil c.iiisc' it lo tiaiisinule Us 
potentud nerve-eiiergv into netve-impulses 

C'onlraiy tovvh.it the phi.isc' woiikl imply, Mullei’s 
“spc'cifu nervc“-energy " d<jes mU tlirow .inv liglit 
on om pioblein The phr.isc' is .inlicpuitcsl thougli it 
cmhodies an iiii['oitaiU truth Wh.it Miilku h.td m 
mind was the oiieiu'ss ot llie cenli.il rc-'*iill with the 
m.iny forms of the jieiiplieial slimiil.ilum 

I'nless neive-eiieigy is .1 re.dity, neur.islhema 
becomes me.iiungless N'ow .illhough the tc'rm 
'■ lU'iuMstlu'ina " m.iv ncjl connote' .i delimli; c Imical 
entity, yet f.iligue ot the neivoiis system bolli 
in Its acute aiui clnoiiK foims is .1 hut h'loin a 
ptidii coiisuleiutions .donu iheie must be (.digue 
of neural oiigiii .is ot any' ollu't I'lie parted solution 
of tlie gi'.mules ol NissI h.is been assetlcil lo be the 
lusloiogic.d counteijKiit or liasis ol l.digm of ueuio- 
jilasin. I)iit whellier or not tins be (oir<.‘< t, .i st.d'.* of 
functional disability must be cap.dile of lieing induced 
III iK'iirones Suiely l.itigiie means dmiiiiiition ot 
some sort of cneigv iniisiui.ii I.digue is .1 lealUy, 
whv not neiiial'' I*hvsiologisls (|oul)( tlu* “ f.digiie- 
abililv ” of nerve-libres wlm.li .ue but c oiidm t<»rs, but 
no iieiiiologisL doubts the “ f.digueabilUv " of nerve- 
TC'lls I Ins must, m otiu'r woids, be nolliing else* 
than the diminulion cif the' poLenliai ami ipi.mtdy' ot 
the eueigy of nemones All tin• Icjllowing v. 1 iters have 
iisi'il the expression '' iK'i \ <--om'igv ” or ■' iiei \ e-loii e ” . 

; the kite' Dr I lughlmgs Jac Usiui, thi‘kite I )i ( loiiston, 
the kite Sir \\ illi.im < )sler, the late I )i Wen Milcliell, 
the kite Di kiedeiuk '1 .i> loi , and of lumig writers, 
Sii William B.ivliss, I’rol'- 1 l.illibuiion, I lovvell, and 
St.uliiig, .iml Sir l'’iL'denck ^^olt 

In I losing let me make one or two suggestions as to 
liow net VC eneigv might lx* ineasmed 

1 The im n .ise of c oiiducl.im e in t h<‘ sKnii uu< ler the 
iiilhicme of (Ic'su'iiding nervI'-imiuilscs .is mi-.isuied 
in tlie jisva ho-g.dvatm. plicmoinc'non (Wallcm, (IoIIh) 

Sim-lv the tnagmimle of this is c.iim.illy rekited to 
tli.ii of llu' .lufc.c I'dc'id nerv e-<*iK'igv libcr.dc'd 

J.vven If tills lx jirov cd to l)ea gl.uidukir iiheiiomc'iion, 
we Imve tlie essentials ot ([u.iiUitativc e-.gimatlOU 
111 It 

2 Mcasuie the Iv M h’ of the cmn'iit of .iction, 
s.iy, m the (oiiiial visii.d emUre .is tin* rc'siilt ol 

I feeble and of strong lelinal stinuikdion respectively'’ 
j 3 Ivslimate tlie pressiiies or c.)tli(‘i‘slim’ili iic'cessary 
I to siippri'ss ceil.nil 1 ellexigenou'' temloncics 
j 1 ) L'kasI'.k Harris. 

j Dalliousie Uiuvi rsily, Halifax, N.S 


Noctlluca as an Enemy of the Oyster. 

In view of the serious problems which have of late 
been engaging the .dtention of oyster cuUurists, 
involving as they <lo the whole tuliirc of the industry, 
and m connexion with which a considerable amount 
of scientific investigation has been carried out, the 
following prehminaiy note of observations made by 
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Mr. H. P. Sherwood, assistant naturalist to the 
Minislrv, may be of interest! 

Experiments in oyster culture in tanks arc being 
earned out by the Ministry at Conway on a large 
scale, and have been in progress for several years. 
In order to throw light on the frequent failure of spat 
settlement under natural conditions, and the remark¬ 
able success which lias almost uniformly attended the 
breeding experiments in the Conway tanks, special 
attention has been <lirected to the identification of 
enemies of the embryo oyster Some six weeks ago 
large numbeis of Nochlttca tutitari'i were noted in the 
Conwny estuary, which has since contained this 
oigamsm in varying quantity Laboratory experi¬ 
ments wcie earned out. and Mr Sherwood noted a 
remarkable and rapid diminution in the nunibcis of 
oyster embrvos placed in aquaria m tlic presence of 
Koctilnca. He afterwards found that m.iny of the 
Noctihu as contained from one to four ovster embryos. 
The ombrj’os were seen at the outset m, or in close 
proximity lo, thepensloinc and mouth, later becoming 
sc.itieied through llie substaiKc of the Noctiluca, 
enclosed in dislincl food \acuo!<‘S 

Mr Sherwood has mailc a long sciies of confirmatory 
obser\ations, and the actual ingestion of the embryos 
has now been repeatedly observisl, including the 
transference of the embiyo to parts leinote from the 
mouth 

Many exceeilingly intt*rcsting obsoivations with 
regard to the ineclianism of ingestion, cle , have been 
made, but a full dcscrqition would bo out of place in 
a short communication It may, liowev<'r, be noted 
that the tentacle of Noctiluca'appears to lake no 
active part in the process of ingestion, 'fhe behav iour 
of the embr\os suggests that their movements, and 
therefore power of escape, are mhii-iietl after contact 
with the oral groove, eitlier bv entanglement of the 
ciha with mucus, oi by actual paralysis induccil by 
the action of some “ slinging ” inechamsm I'lirther 
investigation is required, liowcver, before any dchnite 
deductions tan lie drawn. 

Wlien It IS eonsidereil that Noctiluca often occurs 
in the sea in enormous numbers, and that each 
Noctiluca tan dispose of at least as many as four 
oyster embryos at a lime, the nnporlancc of this 
observation will be appaitiit I am informed that 
great quantities ot Noctiluca have recently been 
observcMl in the vicinilv of the oyster beds <it Orford. 

Another observation recently’made by Mr. Sher¬ 
wood, in connexion vvitli the disappearance of oyster 
spat, is of interest. N<*t only has he found oyster 
embryos in the stomachs of adult ovsters, but also has 
fouiul the stomach of a " bl.ick sick " oyster, taken 
from a tank m which theie was no frcc-swimnnng spat, 
crammed w ith embryos m the same stage of develop¬ 
ment as those found in tlie gills of the parent oyster. 
It would thus appear that the oyster is not only a 
cannibal, but also even dev ours its own young before 
extrusion. . , 1 

The verv interesting v’v^'Tvations made by i^r. 
T H Orton (Naiurj-, August 5. p 178) on the 
ingestion of oyster embryos by Aurcha atmia throw 
further important light on the (jiieslion of failure ol 
oyster spat fall. ^ • ObDCSON. 

Ministry of Agriculture and Fishenes, 

Fisheries Experiment Station, 

Castle Bank, Conway, August iS 


Defoliation of Oaks. 

In view of the deplorable cftecl of repeated defolia¬ 
tion of oaks by the larva- of Torlnx vtridmia. as noted 
bv Mr. E. W. Srvanton in Nature for August 19, 
p. 250, it may be useful to remind planters that there 
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are two distinct races of British oak (Quercus fob'^, 
Linn.), to which some botanists have assigned specific 
rank as Q. pedunculcUd, Ehrh., and ssssutflov^, 
Salisb. The latter, known in the vernacular ^ the 
durmast oak, prevails as an indigenous growtli in the 
western and north-western parts of Great Britain, 
throughout the English Lake District, and m Ireland. 
In eastern England and Scotland and in midland and 
southern England the pedunculate oak predominates, 
but not exclusivelv, fur I have found that the old trees 
in Mcrevale Parle, Warwickshire, survavors of the 
ancient Forest of Arden, are durmast, while such oaks 
as have been planted there are pedunculate. 

The timber of these two varieties (or species) are 
of equal quality, the durmast being ol straighter 
growth than the other ; but there is an important 
lm\ well-marked difference m their relative suscepti¬ 
bility to the ravages of Torlnx. The Hum Gerald 
Lasc'ellos. late deputy surveyor of the New borcst, 
directed my attentioii to this many years ago I 
have seen,” he said, " a sessile oak standing out in 
bnlliant foliage when every other oak in tlic wood 
around was as bare of loaf as in winter. 

Subsequent careful observation m all parts oL the 
country has fully coiifirincd Mr Lascellcs’s statement 
Unfortunately, the durmast forms and ripens acorns 
far less frequently than the pedunculate oak ; hence 
the diilicultv of obtaining durmast seedlings and 
plants horn nurserymen, and the vast pre]ion(ieraiice 
of the pedunculate oak in British and Irish plantations. 

* IlbRnERT iM\xwr:ix. 

j Monrcitii, WhaiiphiH, 

I Wigtownshire, N.B. 


Black Coral. 

Fkof Hickson, in his interesting article on Black 
Coral (Naiuiu., August 12, p 217}, alludes to the 
remains of Noah's Ark as quoted by Josephus from 
Berosus and others It is said in Josephus [loc. cit) 
that “ the remains of the timber were a great while 
preserved ” There is m the Monnsterv at Ktch- 
miad/m a small piece of Noah’s Ark carefully framed. 
U was given by an angel to a monk named James, 
who had wsandered on Ararat m se.irch of it for seven 
years see J. B Telfei. “The Cnnica. etc,’’ 187O, 
u 250) So far as I could see, when 1 examined it 
in i8c)8, it was neillier wood nor fossil wood, but 
asbestos This does not render improbable the 
occurrence of bitumen in the neighbourhood, but why 
does Prof Hickson assume that the amulets were 
bracelets ’ in default of evidence that Noah utilised 
the Ark for diedging, there does not s(‘em any reason 
to connect him with black coral 

F. A I^ATHER. 


Metallic Coloration of Chrysalids. 

In Nature of November 3, 1921 
To2i a letter of mine appeared on tlie MeUllie 
jforatlon of Chrysalids ” During tlie present year 
have had flic opportuinly of observing some vtry 
le exam)iles of tlie thrysahds of R ttrlica-. 
le gilding extended over the whole surface It 
■ ol interest, as bearing on the origin °I 
, note that when the gilding ‘ ^ ofthe 

le gold first turned lo green and then to Wue- 
.iirsp of a few davs the scraped area assumed the 
ime appearance as'the whole chrysalid docs after the 
ntteriiy has emerged, namely, a V^'T^MalLOCK. 

9 Baring Crescent, Exeter, Aug. 24. 
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■'%r vb'fhe BtijSsb Association at Hull. , 

- .. ' ■ - iX .<> , 

. . Report op the Counol. 

A number of important matters is referred to in the 
report of the‘council presented to the meeting of the 
general committee on Septemlier 6. Sir Ehiest 
Rutherford was nominated by the louncil as pre.sident 
of the Association for tlie meetihg to be held at Liver¬ 
pool next year. 

^ During the year covered by the report, the Associa¬ 
tion received from Sir Charles ]\arsons the generous 
gift of io,ooo/. War Stock for general purposes, and also 
a legacy of 450/. from the late Mr. 'I'. VV. Backhouse. 
A very welcome gift was one of 75/. from Mrs. Sidney 
Brown to form “ the John Perr) \ Guest Fund ” for 
use l)y the general treasurer m case of emergency 
connected with guests ot the Assodation. There is 
frequent need for financial help such as a fund of this 
kind may supply, and it is to be hoped that other 
benefactors will be forthcoming to increase the modest 
amount now available for lliis purjiose. Certain it is 
that no more appropriate memorial to the late trea.surer 
of tlic Association, Prof John Perry, could ho estab¬ 
lished tlian such a fund would afford. On account of 
the expanding activities of lh(‘ Association, professional 
men who are not members aie often invited to give 
addresses nr read papers to one or other of the sections, 
i)iit under present conditions sectional secretaries have 
no power to piay even out-ot-pockei exjienses to such 
men or offer hospitalitv to tiiem The least the. 
Association should do m surfi cases is to pay railway 
fares and entertain the special visitors as guests. 

IVovision of a similar kind is made by the cstablisli- 
ment of the “ British Association Exhiliitions ” now 
offered to .students not aliove the standing of B.Sc., 
nominated In- the senate of each of twent\- universities 
and universitv colleges, and co\erini> the railway fares 
of such students and their membership if not already 
regular members. The Local Ivxecutive Committee at 
Hull has kimlly supplemented this aid by an offer of 
financial support and hospitality for such nominees. 
What is VNanted now is to give power to each organising 
committee of the sections to offer like facilities to two 
or three leading workers in parlicular fields to attend 
meetings tor the purpose of expressing their views on 
aspects of scieme seen more distmctlv Irom outside the 
scientific world tlian within it. 

I'he council has made some important recommenda¬ 
tions with regard to the Conference of Delegates and 
the Corresponding Societies ('ommittce. Jt has been 
agreed that the eonlerence at Hull .should consider, in 
the first plai'e, what steps should be taken to induce 
local societies to group themselves round local (/.g. 
district) sub-centres for tlie interchange of information 
and for tlie more econoniKul publication of the results 
of research. 


T he British A^ciaiion me^tin^s ^re.^ow yj pro¬ 
gress, and notwithstanding a slight difficulty 
which threatened to arise in obtaining rooms for the 
unusual influx of visitors, this has been removed and 
things are running smoothly. The Local Committee 
has endeavoured to improve the appearance of the 
city as much as possible by elaborate signposts, and 
metal signs on the electric standard.$, indicating the 
positions of the various meeting rooiqs and sectional 
lecture halls. Thus the usual appearance of a town 
visited by the British As.sociation being transformed 
into a bill-posting station, has been avoided. Similarly, 
in tiie Reception Room and in other place.s, are gaily 
coloured artistic banners and signs in profusion, in 
addition to which the Park.s Committee has made the 
rooms gay with plants and blooms. 

Various corporations and public bodies in the cast 
ot Yorkshire have risen to the occasion, and, with the 
co-operation of the North-Eastern Railway Company, 
an elaborate system of special trains has been arranged 
to convey the members to different parts of thi.s attract¬ 
ive county. 

The Corporation of Scarborough is entertaining four 
hundred members; the Yorkshire Philosophical 
Society is entertaining the same number of members 
in tlie York Museum, where an official welcome will 
.1)0 given by the Lord Mayor; the Corporation of 
Harrogate is also entertaining four hundred members; 
Bridlington is entertaining 250, and Beverley 100 
These are in addition to arrangements made in Hull 
itself, which include a river trip to Sjmrn Point in 
tlic s.s. Brocklesby, kindly lent by tlie Great Central 
Railway Company, on which occasion the members 
will be entertained by the Local ('ommittee. 

There is also a garden party in Hymens College 
grounds (the old Botanical Gardens), where the memhers 
will be entertained by the Hull T.iterary and Philo- 
sopliical Souety, tiie Local Committee, and the 
Governoi-^ of the College. 

Varioii.s firms m Hull and district (Mcssis. Retkitt 
and Sons, the Hunil)er Portland Cement Company, 
Earle’s Cement (ompany, The British Oil and Cake 
Mills, Needler’s Conlectionery Works, the Olvmpia 
Oil Mill, Selby, and the Hull Fishing Vessel Owners’ 
A.ssocialion) are showing parties round their lespcclive 
places and providing refreshment, etc. 

On account of the wealth of suitable lecture and 
comniittee rooms, the work of the various sections is 
lunning smoothly, and the new Guildhall vvitli its 
fine leception room, banqueting hall, etc., makes 
admirable headquarter, while the reception room is 
in easy acce.ss of tlie various offices placed at the (ll.spo^aI 
of the general and local officers of the association. 

An experiment has been tried in the proviiiun of 
an artistie numbered badge for each member, for the 
purpose of identification, and also for admission to 
the various functions of the association m place of, 
or in addition to, the familiar membership ticket, 
wliich, like many innovations for the Hull meeting, 
has been made a convenient size. 

The Hull Tramways Committee has granted free 
tram-rides to the wearers oi badges, to the great 


The Corrcspunding Societies Committee is to prepare 
a general survev' of local scientific societies, including 
information us to existing federations and local unions. 

Mr. W. Wliitaker ha.s been nommaied as president 
of the (onfcrence at the Hull fleeting. 

Thefollowingnewmember.sof council arc nominated : 
Rt. lion. Lord Bledisloe, pr. W. E. Iloylc, and Mr. 
A. G. I'ansley, leaving two vacancies to be filled by the 


convenience oj rile visj^rs. 1- .,, ..^ / TfiS.Y' l aej^ral committee \vithout nomination bv the council. 
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Some Aspects of Ammal Mechanism/ 


By Sir C. S. Siikrringtok, Sc.D., D.Sc 

I T is sometimes said that seience lives too much in 
itsfll, lull oDce a year it tries to remove that 
reproa<h. Tlie British Association meeting is that 
annual oicusion. with its oj)portunily of talking in wider 
gatherings about scientific ijuestions and findings. 
Often the answers arc tentative, ( ommonl)’ tjucstions 
most diffic ult are those that can l)c (juite linefly put. 
Thus, “ Is the h\ ing organism a mac him* ? ” “ Is life 
the running of a mcc hanistn ? The answer cannot 
certainly be as sliort as the (]uestion. But let us. in the 
hour bclorc us, examine some of tiie points it raises. 

Of course lor us tlie problem is not the “ wliy ” ol the 
living organism Imt the “ how ’’ of its working. If we 
put lietore oursehes some aspects ol this working we 
may judge some at least of the i ontents of the question. 
]l migiit be tiiought that tlie proldem is jiri-sented at its 
sim))lest m the simplest forms of life, ^’et it is in 
certain asjx'c ts more seizahle in (omple.x animals than 
it is in simpler forms. 

Our own body is full of e.Mjuisitc me< iianism. Many 
c.xemplifieation.s could be chosen. There i'' the mech¬ 
anism by whuli the gcmeral complex inteina! medium, 
the lilood, is ke})t relntivel> constant m its cdiemual 
reaction, despite the variety of the food replenishing it 
and tlie fluctuating diaft Irom and input into it from 
various organs and tissues. In Itiis mechanism tlie 
kidney cells and the lung cells lorm two of tlie main 
suh-mechanisins. One part ol the lai’ci is the delKale 
medianism linking the condition o! the air at the 
bottom of the lungs with that particular jiurt of the 
nervous svstem which manages the ventilation of the 
lungs. On that \ cntilation depends the [irojier respira¬ 
tory condition of the blood. Tlie nervous centre 
W'liuh manages the rlutimiic lireatbmg ol the chest is 
so responsive to tlie respiratory state ot the blood 
supplied to Itself that, as shown by Drs. Haldane and 
Priestley some years ago, the very slightest increase in 
the partial pressine of carbon dioxide at the bottom of 
the lungs at cance suitably mc-reases the ventilation of 
the chest. Dovetailed in with this mechanism is yet 
another working Jor adjustment in the same direction. 
As tlie lung is streiciied by eac li inbicatli the respiratory 
condition of the nervous centre, already attuned to the 
respiratory (juality ot the air in the lungs, sets the degree 
to which inspiration shall fill them ere tliere ensue the 
opposite movement of out breath. All this regulation, 
although the nervous system take's part in it, is a 
mechanism cmt'Kle our consciousness. Part of it i.s 
operated chemically ; part of it is reflex reaction to a 
stimulus of meclianical kind, though as .such unjier- 
ceived. The example taken has been nervous mecli- 
anism. If, in tire short time at our disjiosal, we confine 
our examples to the nervou.? system, we shall have the 
advantage that in one respect that system presents our 
proldem possibly at its fullest. 

To turn therefore to another example, mainly nervous. 
Muscles execute our movements; they also maintain 
our postures. This postural action of muscles is pro¬ 
duced by nerve-centres wliicli form a system more or 
less their own. One postiwe of great importance thus 

‘ l*rcsWential Address delivered at the Hull Mating ol tlic British 
Associati^'n on Sept. 0. 
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,, LL.D., Pres.R.S., President of the Association. 

maintained is that of standing, the erect posture. This 
involves due co-operation of many separate muscles in 
many parts. Kven in the absence of those ptirtions of 
the brain to which consciousness is adjunct, the lower 
nerve-centres successfully bring about and maintain the 
co-operation of muscles which results in the erect 
posture ; for example, the animal in this ('ondition, if 
set on its feet, stands. It stands reflexly ; more than 
that, it adjusts its standing posture to required con¬ 
ditions. If the pose of one of the limbs be shifted a 
conqiensatory shift in tlie other limbs is induced, so 
that stability is letained. A turn of the creature's neck 
sidewise and the liodv’ and limbs, of themselv es, take up 
a fresh attiuidc appropriate to the slrle-turned head. 
Each particular jiose of the neck telegraphs off to the 
limbs and liody a particular posture reijuired from them, 
and that posture is then maintained so long as the ncek 
posture is maintained Stoop the (reature’.s neck and 
the forehmb-s bend down as if to seek soil)' ^\ri the 
floor. 'I'ilt the muz/.le iqiward and tlii 
straighten and the hind limbs eroiuh as if to ' 
something on a shelf Purely reflex mcchanis,n|,.^^»'0- 
vides all kinds of ordinary jioslurcs. 

Mere reflex action proviiles these hannonu's Oi 
lioslurc The nerve-i'enlrcs evoke tor tliis puiqiose in 
the required muscles a mild, steady contraction, with 
teiiMon largely independent ol the musde length and 
little susceptible to fatigue. Xerve-fibrrs urn from 
mus(‘le to nerve-cenlie, and liy these each change m 
tension or length of the muscle is teporled to 
activating nerve-centre. They say “ tension rising, 
must slacken,” or conversel). 'Phere are also orgFj 
the stimulation ot which changes witli any • hang(F2 
their relation to the line of gravity. Thus, a paif^ 
tin) water-filled bags is set one in each side of tlie 
and in each is a patcli of cells endowed with a '^fjjial 
nerve. Attaciied to haiilets of these lells is‘'ja 4 iny 
(rystalhne stone the pressure ot which ads as sitilus 

through them to the nerve. The nerve of ®my- 

bag connects, through chains of nerve-ce'' U 

muscles of all the linilis and of one sioSiofirblV the 
In the ordinary erect posture of the head, 'dv-r 

tion h)- the two hag.s right and left is equal, Because the 
two gravity-stones then ho symmetricallv-. The result, 
then, is a .symmetrical muscular eflect on the two sides 
of the body, namely, the normal erect posture. But 
the right and left bags are mirror pictures of each other. 
If the head incline to one side, the resulting slip, micro¬ 
scopic though it he. of the two stones on their nerve- 
patches makes the stinuilation* unequal. From tliat 
slip tliere results exactly the right tinsymmctrical action 
of the muscles to giv’e the unsymmetrical pose of lim\ss 
and neck reejuired for stability. That is the mechanisi 
dealing with limbs and trunk and neck. An addition 
one postures the head itself on the neck. A second pal, 
of tiny gravity-bags, in which the stones hang rathe 
than press, are utilised. These, when any cause inclinS, 
ing tlie head has passed, bring the head back at once 
to the normal symmetry of tlic erect posture. These 
same bags also manage the posturing of the eyes. The 
eye contributes to our orientation in space ; for example, 
to perception of the vertical. For this the eyeball, that 
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is the retina, has to be postured normally, and tlie pair 
of little gravity-bags in the skull, which serve to restore 
tlie head posture, act also on the eyeball muscles. 
Whichever way the head turns, slopes, or is tilted, they 
adju.st the eyeball’s posture compensatingly, so that tlic 
retina still looks out upon its world from an approxi¬ 
mately normal posture, retaining its old verticals and 
horizontals. As the head twists to the right the cyc- 
hairb visual axis untwists from the right. Tlicse 
reactions of head, eyes and body unconsciously take 
phue when a bird wheels or slants in flight or a pilot 
stalls or banks his aeroplane; and all this works itself 
iinohmtarily as a pure mechanism. 

True, in such a glimpse of mechanism what we see 
mainly is- how the machinery starts and what finally 
conies out ol it; of the intermediate elements ol the 
process we know less. Each insight into mechanism 
re\cals more mechanism still to know. Thus, scarcely 
was the animal’s energy lialancc in its hearing ujion 
food intake shown comfortably to conform with 
tlieiiiiodynamics than came evidence of the so-called 
“vitamins”—evidence showing an unsuspected influ- 
eni'c on nutrition by elements of diet taken in quantities 
so .small as to make their mere calorie value (}uite 
negligible; thus, for the growing rat, to quote Trof. 
llauleii, a (juanlity of vitamin A of the order of „ 
miiligiam a day has potent effect. Again, as regards 
se\ dclerininalion, the valued cliscowry of a visible 
distinction belweeri tlie nuclear threads of male and 
female Imngs the further complexity that, in such cases, 
se.x extends throughout the whole liodylo every dividing 
cell, .\gain. the association of hereditary unit-factors, 
such as body colour or shape of wing, to visible details 
in the segmenting nucleus seemed to simplily hy 
e])it<anising. But further insight lends to trace the 
inherited unit ( liaracter not to the cliromo.some itsell, 
hut lo bal.iiue of action between the < hiomosonie group. 
As with the atom in this heroic age of pliysieists, the 
elementary unit once assumed shiifile proves, under 
further analysis, to be itself (oinplex. An.ilcsis opens 
a usta of further analysis required. Knowledge of 
muscle c 'utraction ha.s, from the work of Fletcher and 
Ifopkiiis on to Hill, Ilartree, Meyerhof, and others, 
advanced recently more than in many decades hereto¬ 
fore. The engineer would find it difi'icult to make a 
motive machine out of white of egg, some dis.solved 
salts, and thin membrane. Yet this is practically 
./hat Nature has done in muscle, and obtained a 
machine oi high mechanical efiiciency. Perhaps 
hunuui ingenuity can learn from it. One feature in 
the de\’ice is alternate development and removal of 
acidity. The cycle of contraction and relaxation is 
tracc'd to the prtiducfcion of lactic acid from glycogen 
and Its neutralisation chiefly by alkaline proteins ; and 
physically to an admirably direct transition from 
chemical to mechanical effect. What new steps of 
mechanism all this now opens! 

Jhit knowledge, while making for complexity, makes 
also tor simplification. There seems promise of simpli¬ 
fication of the mechanism of reflex action. Reflex 
action with surprising nicety calls into play just the 
appropriate musi'lcs, and adjusts them in time and in 
the suitable grading of their strength of pull. The 
moderating as well as the driving of muscles is involved. 
Also tlie muscles have to ^ass from the behest of one 
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stimulus to that of another, even though the former 
stimulus 'still persist. For these gradings, coadjust¬ 
ments, restraints, and shifts, various separate kinds of 
mechanism were a.ssumcd to exist in the nerve-centres, 
although of the nature of such mei haiii.sms little could 
be said. Their processes were regarded as peculiar to 
the nerve-centres and different from anything that the 
simple fibres of neive-trunks out.siile the centres can 
produce. We owe to Lucas unci .\drian the demon¬ 
stration that, without any nervc-cnitre whatever, an 
excised nerve-trunk with its iiuistle aU.ac hed can be 
brought to yield, besides condiution of nerve imfiulses, 
the grading of them. Thai ks remarkable, because the 
impulse i.s not gradable liy giading the strengfli of the 
Stimulus. The energy of the impulse comes not from 
the stimulus, but from the fibte itself, jfut Luca.s and 
Adrian h.ne shown, liowevcr, that it i.s gradable in 
anoliier way. Though the nerve impulse is a very brief 
affair—itla.sts about second at an)- one point of 

the nerve—it leave.s behind it m the ner\-c fibre a short 
phase during w’huh the fibre cannot develop a second 
impulse. 'I’hcn follows rapid but gradual recovery of 
the strength of impulse obtainable liom the filire. That 
recov’ery may swing past noiinal to su|)er-nornial before 
returning finally to the ol«i resting stale Hence, by 
appropriately liming the arrival ol a .sei onci impuW 
after a first, that seiond impulse inav be extinguished, 
reduced, increased or transmitted withoiil alteration. 
This piopertyof grading impulses promises a complete 
key to leflc'x action if taken along wilh one other. Tlie 
nervous svstern, me luding its ^entre^, coiiMsts of nothing 
but cliains ol cells ami fibres. In tliese chains the 
junctions of the links appear to be points acncss wiiich 
.1 large impulse can jiass, though a weak one wall fail. 
At these points the grading ol impulses l)y the interfer¬ 
ence process just outlined can lead, therefore, to narrow¬ 
ing or widening their fuither distribution, much as in a 
railway .system the traffic can be blocked or forwarded, 
(ontien.secl oi seallered Tims the dislnhution and 
quantity of tlie mu.stuliu effect can lie regulated and 
shifted not only from one muscle to another, but in one 
and the same muscle it can be graded Ity adding to or 
subtracting from the number of fibres activated within 
that muscle. As pointed out h)’ Prof. Alexander 
h'orbes, it may bc^ therefore, that the nerve impulse 
IS the one and only reaction throughout the whole 
nervous S)Stem, central and perifilieral,—trains of 
impulses colliding and over-running as they travel along 
the condiKtne network. In this may lie the secret of 
the co-ordination of rofle.xes. The nerve-centre seems 
nothing more th.ui a mcetmg-place of nerve-fibres, its 
jiroperties but those of impulses in combination. Fuller 
knowledge of the mechanism of the nervous impulse, 
many of the physical properties of which are now 
known, a reac'lion which can be studied in the simplest 
units of the nervous system, thus leads to a view of 
nervous function lltroughout the svslem much simpler 
than formerly obtained. 

Vet for some aspects of nervous mechanism the nerve 
impulse offers little or no clue. The fibres of nerve- 
trunks are, perhaps, of all nerve-structures those that 
are best known. They constitute, for example, the 
motor niTvc.s of mu.sde ailcl the sensory nerves of the 
skin. They establish their ties with muscle and skin 
during embryonic life and maintain them practi- 
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cally unaltered throughout the indiyiduai's existence, 
growing no further. If severed, say, by % wound, 
they die for their whole length between the point 
of severanre and the musde or skin they go to. 
Tlien at once tl>e cut ends of the nerve-fibres start re¬ 
grow ing from the point of severance, although for years 
they have given no sign of growth. The fibre, so to say, 
tries to grow out to reach to its old far-distant muscle. 
There are difficulties in its way. A multitude of non- 
nervous repair cells growing in the wound spin scar 
tissue across the new fibre’s path. lietw'ecn these alien 
cells the new nerve-fibre threads atortuous way, avoid¬ 
ing and never joining any of them. This obstruction it 
may take many days to traverse. Then it reaches a 
region where the shcath-i'ells of the old dead nerve- 
fibres lie altered beyond ordinary recognition. But the 
growingfibrc recognises them. It joins them and, tunnel¬ 
ling through endless chains of them, arrives finally, 
after weeks or months, at the wasted iiuiscle-fihrcs which 
seem to have been its goal, for it connects with them at 
once. It pierces their covering membranes and re¬ 
forms with their substance junctions of characteristic 
pattern resembling the original that had died weeks or 
months-before. Then its growth ceases, abruptly, as it 
began, and the wasted muscle recovers and the lost 
function is re.stored. 

(Vn we trace the causes of this l)cneficcnt yet so 
unaccountable reaction ? How is it that .severance can 
start the nerve re-growing. How doe.s the nervc-filirc 
find its lost miis< le microscopically miles away ? What 
is the mechanism that drives and guides it ? Is it a 
chemotuxis like that of the aniherozooid in the botanical 
experiment drawn towards the focus of the dissolved 
malic acid ^ If so, there must be a marvellously 
arranged play of intricate sequences of chemically 
attractive and repellent substances dissolved suitably 
point to point along the tissue. It has recently been 
stated that the ncTve-fil>re growing from a nerve-cell 
in a nutrient field ol graded electrical potential grows 
strictly by the axis of the gradient. Some argue for 
the existence of such potential gradients in the growing 
organism. ( ertainly nerve regeneration seems a return 
to the original phase of growth, and pieces of adult 
tissue removed from the body to artificial nutrient 
media in the laboratory take on vigorous growth. 
Prof. Champy clescnbes how epithelium that in the 
body is not growing, when thus removed starts growing. 
If freed from all fibrous tissue, its cells not only germinate, 
but, as they do so, lose their adult specialisation. In 
nerve regeneration tlie nerve-sheath cells, and to some 
extent the muscle-cells which have lost their nerve-fibre, 
lose likewise their specialised form, and regain it only 
after touch with the nervc-cell has been re-established. 
So similarly epithelium and its conne<'tive tissue 
cultivated outside the body together both grow and 
both retain their specialisation. The evidence seems 
to show that the mutual touch between the several cells 
of the body is decisive of much in their individual 
shaping and destiny. The severance of a nerve-fibre 
is an instance ol the dislocation of such a touch. It 
recalls well-known experiments, on the .segmenting egg. 
Destruction of one of the two halves produced by the 
first segmentation of the egg.results in a whole embryir 
from the remaining half-egg; ljut if the two bla.stomeres, 
though ligated, be left side by side, aach then produces 



. d ‘ ’^ch half-e^ cm yield a whole wnbryo 

-Imt is by, the^ presence the twih cell tc 

yielding but'a half embryo. The nel^e'sei^artde' seenift 
to break a ' ^hutual connexion which restrained’ cell 
.growth and maintained cell differentiation. - 

It may be said that the nerve-sheath cells degrade 
because the absence of transmission of nerve impulses 
leaves their fibre functionless. But they do not degrade 
in the central nerve-piece, although impulses no longer 
pass along the afferent fibres. This mechanism of recon¬ 
struction seems strangely detached from any direct 
performance of function. The sprouting nerve-fibres 
of a motor nerve with impulses for muscular contraction 
can by misadventure take their way to denervated skin 
instead of muscle. They find the skin-cells the nerve- 
fibies of which have been lost, and on these they bud 
out twigs, as true .sensory fibres would do. Then, 
seemingly satisfied by so doing, they desist from further 
growth. The sense-cells, too, after this misunion, regain 
their normal features. But this joining of motor nerve- 
fibre with sense-cell is functionless, and must be so 
because the directions of functional conduction of the 
two arc incompatible. Similarly a regenerating skin- 
nerve led down to musde makes its union with musde 
instead of skin, though the union is a functional misfit, 
and cannot siib.serve function. Marvellous though 
nerve regeneration be its mechanism seems blind. Its 
vehemence is just as great after amputation, when the 
parts lost can of course never be re-reached. Its blind¬ 
ness is sadly evident in the suffering caused by the 
useless nerve-sprouts entangled in the scar of a healing 
or healed limb-stump. 

Tliere is a great difference, however, between the 
growth of such regeneration and the growth impulse in 
pieces of tissue isolated from the body and grown in media 
outside. With pure cultures, in the latter case, Prof. 
Champy says the growth recalls in several features that 
of malignant tumours, for example, multiplication of 
cells una< companied by formation of a specialised adult 
tissue. A piece of kidney cultivated outside the body 
dc-differentiates, to use his term, into u growing mas.s 
unorganised for renal function. But with conncdive- 
tissne cells added even breast-cancer epithelium wall in 
cultivation grow in glandular form. New ground is 
being broken in the experimental control of tissue 
growth The report of the Imperial Cancer Research 
Fund mentions that in cultivation outside the body- 
malignant cells present a difficulty that normal cells do 
not. To the malignant cells the nutrient soil has to be 
renewed more frequently, because they seem rapidly to 
make the soil in which they grow poisonous to them¬ 
selves, though not to normal cells. The following of all 
clues of difference between liic mechanism of malignant 
growth and of normal is fraught with importance which 
may be practical as well os tlieoretical. 

The regenerating nerve rebuilds to a plan that spells 
for future function, but throughout all its steps prior to 
the time when it actually reaches the muscle or skin, 
no actual performance of nerve-function can take place. 
What is constructed is functionally useless until the^ 
whole is complete. So similarly with much of the con¬ 
struction of the embryo in the womb for purpose? of a. 
different life after emergence from the womb; bf the 
lung for air-breathing aftgr birth; of the reflex con-, 
traction in the foetal child-of .the eyelids to protect the 
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neryouff system in its repair, as in its original growth, 
shpws us a mechanism working tlirough phases of non- 
functioning preparation in order to forestall and meet 
a future function. It is a mechanism against tlie 
seeming prescience of which is to be set its fallibility 
and its limitations. The “ how ” of its working is at 
present chiefly traceable to us in the steps of its results 
ratlier than in comprehension of its intimate reactions; 
as to its mechanism, perhaps the point of chief import 
for us here is that tliose who are closest students of it 
still regard it as a mechanism. If “ to know’ ” be “ to 
know' the causes ” wc must confess to want of knowledge 
of how its mecluuiism is contrived. 

If we knew the w'hole “ how- ” of the production of 
ll\e body from egg to adult, and if we admit that every 
item of its organic machinery runs on physical and 
chemical rules as completely as do inorganic systems, 
will the living animal present no other problematical 
aspect ? The dog, our household friend—do w-c exhaust 
its aspcc'ts if in assessing its sum-total we omit its mind ? 
A merely reflex pet would give little pleasure even to 
the loiide.st of us. True, our ac(juaintancc with other 
mind than our own can only be by inference. We may 
even hold that mind as an object of study does not come 
under the rubric of Natural Science at all. But tiiis 
Association has its Section of Psychology, and my 
theme of to-night was chosen partly at the sugge.stion 
of a late member of it, Dr. Rivers, the loss of whom we 
all deplore. As a biologist lie viewed mind as a bio¬ 
logical factor. Keeping mind and body apart for 
certain analytic purposes must not allow us to forget 
their being set together when we assess as a wliole even 
a single animal life. 

Taking as manifestations of mind those ordinarily 
received as such, mind docs not seem to attach to life, 
however complex, where there is no nervou.s system, nor 
even wlicre that System, thougli present, is little 
developed. Mind becomes more recognisable the more 
the iici\r-systcm is developed ; hence the difliculty of 
the iwilii emergence of mind from no mind, w’hich is 
repeated even in the individual life liistor}'. In the 
nervous system tliere is what is termed localisation of 
lunction -relegation of different works to the sy.stem’s 
different parts. This localisation shows mentality, in 
the usual acceptation of that term, not distributed 
broadcast throughout the nervous system, but restricted 
to certain portions of it; for example, among verte¬ 
brates to what is called the forebrain, and in higher 
vertebrates to the relatively newer parts of that fore¬ 
brain. Its chief, perhaps its sole, seat is a comparatively 
modern nervous structure superposed on the non-mental 
and more ancient other nervous parts. The so-to-say 
menial portion of the system is placed so that its 
commerce with the liody and the external world occurs 
only through the archaic non-mental remainder of the 
system. Simple nerve impulses, their summations and 
interferences, seem the one uniform office of the nerve- 
system in its non-mental aspect. To pass from a nerve 
impulse to a psychical event,a sense-impression,percept, 
or emotion is, as it were, ti> step from one world to 
another and incommensurable one. We might expect, 
places non-ipei^t< ‘ 


gto 4ts mental regions the brain would exhibit some 
structure. But it is not so ; in the 
mratal parts of the brain therejs nothing- but the same 
bid structural elements, set end to end, suggesting the 
one function of the transmission and collision of nerve 
impulses. The structural inter-connexions arc richer, 
but tliat is merely a quantitative change. 

I do not want, and do not need, to stre.ss our inability 
at present to deal with mental actions in terms of 
nervous actions, or vice versa. Facing the relation 
borne in upon us as existent lietween them, however, 
may we not gain some further appreciation of it By 
reminding ourselves even briefly of certain points of 
contact between the twm ? Familiar as such points are, 
I will mention rather than dwell upon tliem. 

One is the so-called expression of the emotions. The 
mental reaction of an emotion is accompanied by a 
nervous discharge which i.s more or le.s.s characteristic 
for each several type of emotion, so that the emotion 
can be read from its bodily expression. This nervous 
discharge is involuntary, and can affect organs, such as 
the heart, which the will cannot reach. Then there is 
the circumstance tliat the peculiar ways and tricks of 
the nervous machinery as revealed to us in the study 
of mere reflex reactions repeat themselves obviously in 
the working of the machinery to which mental actions 
are adjunct. The phenomenon of fatigue is common to 
both, and imposes similar disabilities on both. Nervous 
exhaustion and mental exhaustion mingle. Then, as 
offset against this disability, there exists in both the 
amenai)ility to habit formation, mere repetition within 
limits rendering a reaction easier and readier. Then, 
and akin to this, is tlie oft-remarked trend in both for a 
* reaction to leave behind itself a trace, an engram, a 
memory, the reflex engram, and the mental memory. 

How should inertia and momentum affect non- 
material reactions ? Quick though nervous reactions 
are, there i.s alwajs eii'ily observed delay between 
delivery of stimulus and appcaranc(‘ of the nervous end 
effect; and there is always tlie character that a reaction 
once set in motion does not cease very promptly. Just 
the same order of lag and overrun, of want of dead-beat 
character, is met in sense-reactions. 'Phe sensation 
outlives tlie light which evoked it, and the stronger the 
reaction the longer the sensation persists. Similarly 
the reflex after-discharge persists after tiic stimulus is 
withdrawn and suiisides more slowly the stronger the 
reaction. The times in both are of the same order. 
x\gain,a reflex act which contracts one muscle commonly 
relaxes another, hlven so, with rise of sensation in one 
part of the visual field commonly occurs lapse of sensa¬ 
tion in another. The stoppage is in both by inhibition, 
that is to say, active. Then again, two lights of opposite 
colour falling simultaneou-sly and correspondingly 
on the two retinal will, according to their balance, 
fuse to an intermediate tint or see-saw back and 
forth between tiie one tint and the other. Similarly 
a muscle impelled by two reflexes, one tending to 
contract it, the other to relax it, will, according to 
the balance of the reflexes, re.spond steadily with an 
intensity which is a compromise between the two, or 
see-saw rhythmically from extreme to extreme of the 
two opposite influences. • 

. Reflex acts commonly predispose to their opposites; 
t^s tlj^ vispal impression of one colour predisposes to 
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that of itb opposite. Again, the position of the stimu¬ 
lated sensual point acts on the mind—hence the light 
seen or the pain felt is referred to some locus in the 
mind’s space-system. Similarly tlie reflex machinery 
directs, lor example, the liml) it moves towards the 
particular spot stimulated. Such sj)ots in the two 
processes, mental and non-mental, correspond. 

('harac teristic of the nervous mac hinery is its arrange¬ 
ment in what Ilucdilings Jackson called “ levels,” the 
higher levels standing to the lower not only as drivers 
hut also as restiamers. Hence in disease underaction 
of one .sort is accuinpanied hy overaction of anotlicr. 
I'hus in the arm affected by a cerebral stroke, besides 
loss of willed—that is iugher le\ el—power in the finger 
muscle.s, there is m other muscles involuntary over- 
adion owing to escape of lower centres front control 
by the higiier which ha\c been destroyed. Similarly 
with tlic sensory effects; of skin sensations some are 
painlul and some not, lor example, touch. The seat of 
the latter is of higher level, cortu al; oJ the former 
lower, sul)-corlieal. When ( crcbr.d disea^e breaks the 
path between tlto lugber and tlte underlying level a 
result IS impairment of touch sensation Imt heightening 
of pain scn.sation in the affected jtart. The sensation 
of touch, as l>r. Hoad sa\s, restrains that ot pain. 

Thus features of nervous working resemltlc over and 
over again mental activities. Is it mere rnetap!\or, then, 
when wc speak of mental attitudes as well as bodily ? 
Is it mere analogy to liken tlie warped attitude of the 
mind in a jisvclumcurotic. sufTcrer to the warped attitude 
of the body constrained by an internal potential pain ? 
Again, sonic mental events seem spontaneous ; in the 
nervous system some impulses seem generated auto¬ 
matically Irom within. 

It may be-said ol all these similarities of time-relation 
and the rest between the ways of the nervous system 
and such simpler wavs of mind as I here venture on, 
that they exist I>eeause the operations of the mental 
part of the nervous system communicate with the 
exterior only through the non-mental pari as gateway, 
and that there the features of tire nervc-machincry arc 
impressed on the mind's working Hut that suggestion I 
docs not take into account tire fact that tlie higher and i 
more complex the mental jiroccss, tlie longer the lime- 
lag, the more incident the latigue, the more striking the 
memory characlcr, and .so on. 

All this similarity does hut rendcT more succinct tlie 
ok! enigma as to the nexus between nerve impulse and 
mental event. In the proof that the working ot the 
animal mechanism conk»rms with tlie first law ol 
tIiermod)'namii s is it possible to vay tluit psvebical 
events are evaluated in the balance shei-t drawn up } 
On the other liand. Mr. HarcroU and his fellow-observers 
in their recent physiological exploration of life on the 
Andes at 14,200 ft. noted that tiieir arithmeUe as well 
as their muscles were at a disadvantage; the low 
oxygen pressure militated against bolii. Imlecd, we 
all know that a few minutes without oxvgen. or a few' 
more with chloroform, and the psychical and the 
nervous events will lapse together. The nexu.s lietw cen 
the two sets of events is strict, hut foncompreliension of 
its nature we still recjuirc, it sceitis, comprehension of 
the unsolved mystery of the*‘‘-'how ” of life itself. A 
shadowy bridge between them may lie perhaps in the 
reflection that for the observer himselLthe physical 
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phenomena he observes are in the last resort 
psychical. 

The practical man has to accept nervous function as 
a condition for mental function without concerning 
himself about ignorance of their connexion. We know 
that with structural derangement or destruction of 
certain parts of the brain goes mental derangement or 
defect, while derangement or destruction of other parts 
of the nervous system is not so accompanied. Decade 
l)y decade the connexion between certain mental per¬ 
formances and certain cerebral regions becomes more 
definite. Certain impairments of ideation as shown by 
forms of incompreliension of language or of familiar 
objects can help to diagnose for the surgeon that part 
of the brain which is being compressed by a tumour, 
and tlie tumour gone the mental disabilities pass. 
Similarly those vvlio, like Prof. Elliot Smith and Sir 
Arthur Keitii, recast tlie shape ot the ccrelirum from 
the cranial remains of prehi.storic man, can outline for 
us .something of liis mentality from examination of the 
relative development of the several brain regions, using 
a true and scientific phrenology. 

Could we look cjuite naively at the (Question of a seat 
for the mind within tlie body we might perhaps suppose 
it (Uffu.sed there, not localised in any one particular part 
at all That it is localised and that its localisation is in 
the nervous system—can we attach meaning to that 
fact } The nervous system is that liodily system the 
special office ot which, Irom its earliest apiiearance 
onward throughout evolutionary history, has lieen more 
and more to weld together the body’s component parts 
into one consolidated mechanism reacting as a unity to 
the changeful w’orld about it. More than any other 
system it lias constructed out of a collection of organs 
an individual of unified act and experiemi'. Jt repre¬ 
sents the acme of acrompUshment ot the integration of 
the animal organism. That it is in this system that 
mind, as we know it, has had its beginning, and with 
tlic progressive development of the .system has dev eloped 
stcj) for step. IS surely significant. So it is that the 
portion in this system to whicli mind transcendcnlly 
atlai hes is exactly that where are carried to their 
highest pitch the nerve-artions which manage the indi¬ 
vidual as a wliule, especially in his reactions to the 
(external world, 'rhero, in the liruiii, the integrating 
nervous centres arc tliomselves fuilher comjioundcd, 
mter-i'onnectcd. and re-(ombined for unitarv lunctions. 
'Phe cortex ol the foreliram is the mam seat of mind. 
That cortex with its twin halves corresponding to tlie 
two side-halves of the liody is really a single organ 
knitting lho.se halves together by a still further knitting 
together of the nervous system itself. The animal’s 
great integrating sj'stem is there sMh turther integrated 
and this supreme integrator is tlie seat of all tliat is 
most cloaily inferable as the animal’s mind. As such 
it bus spelt biological success to its possessors. Erom 
small beginnings it has heiome steadily a larger and 
larger feature ot the nervous system, until in adult man 
the whole remaining portion of the system is relatively 
dwarled liyit. Itis not without significance,perhaps,that 
in man this organ, the brain cortex, bifid as it is, shows 
unmistakable asj mmetry. Man is a tool-using animal, 
and tools demand asymmetrical, though attentive and 
tliereforc unified, acts. A. nervous focus unifying such 
motor function will, in regard to a laterally bipartite 
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organ, tend more to one half or the other and in man’s 
cerebrum the preponderance of one-half, namely, the 
left, over the other may be a sign of unifying function. 

It is to the psychologist that we must turn to learn 
in full the contribution made to the integration of the 
animal individual l)y mind. But each of us can recog¬ 
nise, without being a professed psychologist, one 
achievement in tlial direction which mental endowment 
has produced. Made up of myriads of microscopic 
ccll-Iivcs, individually born, feeding and breathing 
indi\'idiuU!y within the body, each one of us never¬ 
theless appears to himself a single entity, a unity 
experiencing and acting as one individual. In a way 
the more far-reaching and many-sided the reactions of 
whicii a mind is capalde the more need, as well as the 
inoie scope, for their consolidation to one. True, each 
one ()f us is in some sense not one self, hut a multiple 
system of selves. Yet how closely those selves are 
united and integrated to one personality. Even in 
those extremes of so-callcd double personality one of 
their mjsUfymg features is that the individual sceriis 
to himscll at any one time wholly either this fiersonality 
or that, never the two commingled. The view that 
regard.^ liysteria as a mental dissociation illustrates tlie 
integrative trend of the total hcaltliy mind. Circum¬ 
stances can stress in the individual .some, perhaps lower, 
instinctive tendency that conflicts with what may be 
termed his normal personality. This latter, to master 
the conflicting trend, can judge it in relation to his mam 
self's general etliical ideals and duties to sell and the 
community. Thus mtellectualising it, he c-an destroy 
it or c'on.sciously subordinate it to .some aim in harmony 
with the rest ol his personality. B)' so doing there is 
gam in powc-r of will and in personal coherence of the 
individual. Ikit if the morbid .situation he too stiong 
or the mental sell too weak, instead ol thus assimilating 
the contentious element the mind may slum and, so to 
sa\’, endeavour to ignore it. 'lhat way lies danger. 
Tht' discordant factor escaped from the sway of ilie 
conscious mind produces stress and strain of t)ie con¬ 
scious sell ; hence, to use customary terminology, dis¬ 
sociation 01 the sell sets in, bringing in its train those 
(lisahilities. rnenlal or nervous or both, wliich c'harac- 
teiise the suflercr frcjin hysteria. The normal action ol 
llie mind is to make up horn Us components one unified 
personality When we remember the manifold com¬ 
plexity ol eomposuiun of the human individual, can we 
c)!)scrve a greater example of solidarity of working of an 
oiganisin than that presented liy the luinian indnidual, | 
intent and euncentrated. as the phrase goes, upon some 
higher act of sircmuous will? Physiologicallv the; 
supreme development of the brain, psychologu-allv the 
mental powers attachir:|^ theretc), seem to represent 
from the biological stancipomt the very culmination ol 
the integiation of the animal organism. 

J he mental attributes of tlic* nervoii.s sy.stem would 
l)e, then, the coping-stcmc‘ of the construction of the 
individual. Surveyed m their broad biological aspect, 
wc see them cxarrying integration even further still, 
riiey do not slop at the individual: they proceed beyond 
the individual \ thc> integrate, from individual.^, com- 
munitie-s. When we review, so far as we can judge it, 
the distribution of mind within the range of animal 
forms, we meet two peaks ol its development—one in 
m.sect life, the other in the vertebrate, with its acme 
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finally in man. True, in the insect the type of mind is 
not rational but instinctive, whereas at the height of its 
vertebrate development reason is there 03 well as 
instinct. Vet in both one outcome seems to be the 
welding of individuals into societies on a scale; of organ¬ 
isation otherwise unattaineci. The greatest .social 
animal is man and the powers that make' him so arc 
menial; language, tradition, instinct lor the preserva¬ 
tion of the community, as well as foi ilu^ prcsiTvation of 
the individual, reason actuated by luuotion and senti¬ 
ment, and controlling and welding egoistic and altruistic 
instincts into one broadly harmonious, instinctive- 
rational behaviour. Just as the organisation of the 
cell-colony into an animal indivichia! reci'ix es its highest 
contribution from the nervous sNMt-m. so the lurther 
combining of animal individuals into a multi-individual 
organism, a .soc lal community, merging the interests ol 
the individual in the interests of the group, is due to the 
nervous system’s crowning attributes, tlic* mental. 
That this integration is still in process, still developing, 
is ol.ivioiis from the w hole course of luiman pre-history 
and history. The biological studv ol it is essentially 
psychological; it is the scope and ambit of .social 
psychology. Ncit the least interesting and important 
form of .social jisvchologv is that lelalivelv new one, 
dealing with the stresses and dc'mands that oiganised 
industry makes upon the iiulivulu.il as a unit in the 
community of our day and with the reacljiislments it 
asks from that communit)'. 

To resume, then, wc may, I think, eonducle that in 
some of its aspects animal life presents to us mechanism 
the “ how ” ol which, despite inanv gaps in our know¬ 
ledge, is tairly explicable Of not a few of the proc esscs 
of the living Ixiciy, such as nuiscular contraction, the 
c irculation of the blood, the respiratory intake* and out¬ 
put by the kings, the ncrv'ous mi|nilse and its journey- 
mgs, we may fairly tcrl, from what we know of them 
already, that lurther applu-ation of [)hvsi('s and 
chemistry w'lll furnish a com|)etenl key W'e may 
suppose that in the same sense as we can claim to-day 
that the principles of a gas-engine or an elc'ctro-molor 
are comprehensible, so will the bodily working in such 
mec hanisms be understood by us. and indeed are largely 
so already. It may well be possible to undcTstand the 
prim iple ol a mec h.inism who h wc* have not the means 
or skill ourselves to construct; for example, wc cannot 
construct the atoms of a gas-engine 

Turning to other aspects ot animal mechanism, sucli 
as the shaping ol the animal liody, the conspiring ol its 
structural units to compass later lunctional ends, the 
predetermination of spei ific growth from egg to adult, 
the predetcnuined natural term ol existence, these, ancl 
Ihcir intimate mechanism, w'c are. it seems to me, 
despite many brilliant inciuines and in(|iiir(*rs, still at a 
loss to understand. The steps of the results are known, 
but Ihe Springs ol action still he iiidden Then again, 
the “ how ” of the mind’s connexion with Us Ixxhly 
place seem.s .still utterly enigma, Similant) or identity 
in time-relations and in certain other w.iy.s between 
mental and nervous processes does not enlighten us as 
to the actual nature of the connexion existing between 
the two. Advance in hiok^gical science does but serve 
to strc.ss further the strictness ot the nexus between 
them. 

Great differences of dilliculty thereiorc confront our 
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understanding of various aspects of animal life. Yet/ 
the living creature is fundoWetitally a unity. In trying ; 
to make the “ how ” of an animal existence intelligible 
to our imperfect knowledge we have, for pur^joscs of ' 
study, to separate its whole into part-aspects and part- 
meclianisms, but that separation is artificial. It is as 
a whole, a .single entity, that the animal, or for that 
matter tlic plant, has finally and cs.sentially to be 
envisaged. . We cannot really understand one part 
without the othiT. (an wc suppose a unified entity 
which is part mechanism and part not ? One privilege 
open to the human intellect is to attempt to comprehend, 
not leaving out of account any of its projierties, the 
‘‘ how ” oi tlie living creature as a whole. The proldem 
is arnl)ilious, but its importance and its reward are alt 
(he grealcr il wc seize and attempt the full width of its ; 


sc^.'/-,3^,the,biological^ynthesis of the individual it 

examihatipn'of 

‘jnau hiitiseli as Acting tn^ei ti trend and. 

process which is combining individuals into multi-’^ 
individual organisation, a social organism surely nd^'’,'^ 
in the history of the world. This biological trend and/ 
process i.s constructing a social organism the cohesion of'* • 
which depends mainly on a property developed so • 
specifically in man as to be, broadly speaking, his alone, 
namely, a mind actuated by instincts but instmmented ; 
w’ith reason. Man, often Nature's rebel, as Sir Ray- 
Lankestcr has luminously said, can, viewing this great 
supra-individual process, shape his course conformably . 
with it even as an individual, feeling that in this case • 
to rebel would be to sink lower rather than to continue 
liis own evolution upward. 


Scientific Problems and Progress. 

Addresses of Presiden’is of Sections of the British Association. 


The Theory of Numbers. 

In his presidential address to Section A (Mathematics 
and Physics). Prof. G. H. Hardy {iropounded a series 
of five problems of general interest in the theory of 
numbers, wiuch are ntill awaiting solution. 

(a) When is a number fhe sum of two cubes, and what 
2S the number 0/ its representations ? The density of the 
distribution oi such numbers tends to zero as llie 
number tends to infinity, but n'‘ simple eriterion by 
which tlicse numbers can be recogni')Cd is known. The 
least number expressible in more than one way as a 
.sum ot two cube.s is 1721). which is 12®+ i® or 10^ + 9^ 
Four representations of 19x363510^ are known, and 
this is apparently tlic largest number of such forms 
which has lieen obtained. 

{b} Is every large number the sum of five cubes I Two 
numbers. 23 and 239. require nine (iilies; there are 
fifteen nuinliers reijuinng eight, and 121 numbers 
requiring seven, the large^t oi the latter being 8042. 
Six-cubc numbers jirobahly disappear l^efore reaching 
1.000,000. and possibly five-cube numbers aho dis¬ 
appear. but in huge numlicr.s, for four-cube numliers 
])er.sisi ior ever. 

(c) is 2’^'^ ' 1 prime? 'fhis prolilem belongs to the 
theory of the so-called “ perfect ” numbers, each of 
which is the sum of all its divisors iiiduding unity. 
The numixjr 2"-1 can he prime only when n is prime, 
and 137 IS the least value of n tor which the answer is 
still doulitful. Two other prolilems connected with 
the perfect numbers, for which solutions arc still sought 
are : Can a perfect numlier be odd ? .ind, are there an 
infinite numlnr of perfect numbers } 

{d) Are there infinitely many primes of the form v i ? 
'fhe general distribution of primes is. in all essentials, 
solved, but much remains to be done among numbers of 
special form. The form «■**+1 is the simplest case of 
the general form f 2bn + r, and although an approxi¬ 
mate formula, wliich has been well tested, has been 
obtained for determining the number of primes, there 
is no immediate prospect of an accurate proof. 

{e) Are there infinitely many prime pans, p, p + 2 ? 
This is a particular case* of the question whether apy'"' 
group of primes recur indefinitely.^p^rently 'all 
possible groups recur for ev^jffit|i d^Riti^ffiSJ^uengy, 
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and so far as the first million numbers are concerned, 
the proposition has been tested, but there is no rigid 
proof of its accuracy. 

Chemistry of the Sugars. 

Principal Irvine spent the first part of his 
address to Section B (Chemistry) m discussing the 
new responsibilities which devolve upon scientific 
chemists who lake adv'antage of the facilities offered 
by the Department of Scientific and Industrial Re¬ 
search (see Nature, July 22, p. 131). 

The second section of the address was devoted to an 
account of how investigations on the sugars carried out 
in the St. Andrews’ Laboratories for many years are 
being developed so as to include the structural pro'blems - 
of the polysaccharides. These compounds are shown 
to be composed of compar.uiv’cly simple units, as 
indicated below. 

Cellulose.—a-CelMoac gives a trimethv l derivative as 
the maximum substitution product, and this in turn 
yields on hydrolysis only 2-, 3-, 6-trimethyl glucose. 
The simplest lormula for cellulose would thus be an 
anhydrn-di-glucose, each hexose residue being sub¬ 
stituted in positions i and 5, but, in order to accom¬ 
modate the yield oi cellobiose obtained from cellulose, 
the molecule for the latter is held to be that of a tri- 
(i-, 5-anhydroglucosc). 

Starch .—The niethylation of starch gives a product 
which contains seven methyl groups for every unit of 
eighteen carbon atoms. These are distributed in such 
a manner that one glucose residue contains three methyl 
groups, w’hilc two .such groups are present in each of 
the remaining glucose residues. Starch is thus based 
on an anhydro-lnsaccharidc to whidi a structure has 
been ascribed. 

Inuhn .—This polysaccharide is known to be com¬ 
posed entirely of y-fructose residues, and each of these 
has now been shown to be identical in structure. It is 
in the meantime premature to say if inulin is derived* 
from the simple unit or from the double or 

triple multiple of this, but in any event the y-ketose 
residues are symmetrically disposed. 

A close structural relationship has thus been estab¬ 
lished between (a) cellulose and starch, ip) starch and ‘ 
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tuE purport of. address d^ivered by;. 

Prof. F. Kendall to Section C (Geology) was to show 
that coal seams are the result of growtli and accumula¬ 
tions of peat, in situ, and that all the phenomena of tlje 
.‘British coal-measures can be explained upon tins 
hypothesis, with the necessary implication of great 
deltaic swamps. 

The English coal-measures consist of fresh-water 
muds and sands with occasional intercalations of 
marine sediments of relatively small amount. This 
theorv is in full accord with what is known of modern 
swamps and deltas. Two types of sandstones occur; 
one, having tlie form and arrangement of deltaic sand¬ 
banks, is often of wide extent, the other taking the 
form of meandering river-channels which may cut out 
an entire seam, producing a “ wash out.” One suoii 
example, in which 90 ft. of normal measures and large 
areas of coal are replaced, was mentioned. 

The splitting of coal-seams is attributed in some 
rases to contemporary river-erosion, and in others to 
local sags, drowning the vegetation and interrupting 
coal growtli. Effects of contemporary earthquakes 
are recognisable in many seams and districts. They 
take the form of “ lurched ” margin.s of wash-outs, 
casts of .sand-fountains, sandstone dykes, ” swillies,” or 
trough-jike inflexions of seams, and contemporary 
faults affecting lower and not upper seams. All these 
effects are ol earlier date than the ordinary faulting 
of the strata. 

In dis<ussing the variou.s types of material wliich 
constitute coal-seams, stress was laid on the distinction 
between coal and cannel. The explanation of “coal 
balks ” proposed by .Slopes and Watson is accepted 
with the corollary that tiie constituent plants must, 
in .'<onie <'ases, have grown in salt water. 

In conclusion attention i.s directed to the phenomenon 
of < leat, that is, the .system of jointing in coal, the one 
(oal-meusurc phenomena ior which there is no obvious 
nioilein jiarallel. Observation of its direction all over 
tlic world i '^d in deposits of all ages, from Carboniferous 
to IMeistoceiji , shows an overwhelming prepnntlerancc 
ol X W.-S.E. in the northern hemisphere and KE- 
vS.W. in the .southern. This seems to be in some way 
lelated to the eaith’s planetuiy role, but data arc not 
\ct sufficiently complete to justify the toimulation of 
a theory. Every morsel of coal, even a single leaf of 
cordaites of an incli in thickness, e.xliibits a regular 
cleat in the specified direition. I’lic absence of cleat 
in anthracite is held to explain the low ash peic'cntage. 
jointing, comparable to cleat and agreeing in direction, 
occurs in some iime.stones. 

The Progression of Life in the Ska 


In his address to Section 1) (Zoology) the president. 
Dr. K. J. Allen, first di.scussed the theory that life in 
the world had its origin in the sea, referring to recent 
woik by Baly on the formation of formaldehyde and 
sugars by the action of light of ^hort wave-length on 
< arbonic acid and water, and to the views expressed by 
Church on the building up of an autotrophic flagellate 
from the ions present in sea-water. An account was 
given of work on the culture of marine diatoms, showing 
the necessity ^ the ^presence of, traces, of organic. 
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before healthy growth of plant life took place. 
jtTbe 'passage from plant* to animal nutrition was 
illustrated by the chrysomonad Pedinella. A similar 
change in nutrition was described amongst the Dino- 
flagellatcs. The line of progression from the flagellates 
to the metazoa prohably proceeded through the 
coelenterates, which represent the highest stage attained 
by the primary plankton or. free-swimming animals. 
Further development took place when the latter 
established a connexion with the sea-bottom. Many 
of the hottom-living animals .subsequently again 
adopted tlie free-swimming haiut, and gave ri.se to tlic 
various groups of animals found in the plankton to-day. 
Fishes were probably evolved in rivcr.s, and developed 
their swimming powers to resist the action of the current. 

The conditions controlling the prorlucticn of organic 
food material in the sea were (lisrus.«.ed and some 
account given of the food-chain from the diatom 
and peridinian to the fish. Recent wairk b) Hjort 
and Drummond was described, on the production of 
vitamin by marine plankton diatoms, and the passage 
of this growth stimulant chrough (heir food into the 
bodies of fishes, where it is found in the oil of the liver 
and subsequently in the ovary. In conclusion it was 
urged that for the solution of problems dealing with 
practical fisheries the life of the sea must be studied 
as a whole. 


Human Gkography. 

Dr. Marion Newbigin’s address to Section E 
(Geography) was on “ Human Geography: First 
Principles and Some Applications.” Geographers are 
agreed that there is a definite human geography, 
but little attention has i)cen given to tlic problem as 
to the precise way in which man’s respon.se to environ¬ 
mental conditions differs from that of animals. Since 
man once ran into a number of species—or even of 
genera—it is obvious that there was once a time when 
there vva.s no distinctively liuman response, when 
adaptation led to specific differentiation, just as it 
does among animals. But since all living men now 
belong to one species, it i.s clear that this time has 
passed. Its passing appe<ar.s to be associated with the 
l.act tliat growing intelligence meant that the barriers 
to distribution which limit the movements of animals 
ceusetd to function. This in its turn might have meant 
that human evolution stopped, that man ceased to 
be adapted to any particular liabitat because fitted 
for all, were it not that the factors of fixation and 
isolation, so important in the case of the low'er organ- 
ism.s. began to ai'l in a new w’uy. With the growth of 
cultivation, communities became fixed to particular 
areas, and if the isolation wa? sufficient to emsure the 
necessary continuity and protection during the early 
stages, a communal as distinct from an individual 
adaptation appeared. The second part of tlie address 
dealt with applications of these general principles to 
the chief foci of civilisation in Europe and tlie adjacent 
lands. Thus the causes which promoted the origin, 
growth, and decay or modification of the successive 
cultures of the great river valleys, of the Mediterranean 
.seaboard, and of the fore.st belt of Western Europe 
were con.sidered,and the pecufiardiiriculties encountered 
in establishing stable communities in the steppe lands 
of Eastern Europe dUcu^ed briefly. 
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Raii.way Problems of Australia. 

Thk presidential address to Section G (EnKineering), 
b) Prof. T. Hudson Bcare, was on “ Railway Problems 
in Australia.” Two great problems have to l)e faced 
by the Conimonwcalth—(i) the unihcalion of the 
existing railway gauges, and (2) the joining up of 
llic tropical areas of Northern Australia by a system 
of railways linking up with the railway systems of 
the southern and eastern areas of the continent. 

(1) The first a ))roblcm which has been prominent 

since j 8H8; up to the present no satisfactoiy solution 
has been found. Various Royal ('onmiissions have 
in(]uired into the matter, and the only point which 
has been definitely settled is that the standard gauge 
sliall be 4 It. 81 in. In 1021 a Royal Commission 
made two proposals —(i) to convert the mam railway 
sy stem connecting the various <nj*itals from Fremantle 
to Brislnmc to a unilonn 4 ft. 8] in. gauge, the length 
of track being soincwheie about .3300 miles, the 
estimated (ost uf (oiuersion and of the necessary new 
lines being lo.ooo.ooo/., whuli would be increased to a 
total ol 21.500.000/ if all the 5 ft. 3 in. lines in 
\’ictoiia and Soulli Australia v\ere simiiltaneouslv 
converted to 4 ft. 8i in. , (2) to (Oiivcrt tlie whole 
Australian railway ,s\stcm to 4 ft. in.—this the 

Commission estiinated would <osl alMmt 57,000.000/., 
but tins estimate has not l)een aiceptcd hv the .State 
railway authorities, and the Premier of South Australia 
at a recent fonliTcnce stated that he was of <)])inion 
that the total (ost woukl not be far short of 100,000.000/. 
sterling. It some meihumcal d(\iic lor overcoming 
the l>ri‘ak-of'gaugc dillunltics could be evolved, the 
need for the expinditure ol this enormous sum would 
he postponed to a peiiod when it is to bo lioped costs 
ol constructional work would be greatly reduced. 

(2) When the Commonwealth took over the Northern 
Tenitorv from the State of Soiitii Australia on January 
I, 19TI, .m agreement was entered into between the 
Commonwc-alllt and the South Australian Govern¬ 
ment to the effect that the ('omnionwealth Govern¬ 
ment should coiislriirt a nortli-south railway connect¬ 
ing Port Darwin with Adelaide. It was agreed to 
construct a railway line from a point on the Jkirt 
Darwin and Pine ('reek railway soutliwards to a point 
on the northern boundary of South Australia proper, 
and a railway northward Irom a point on the Port 
Augusta and Oodnadatlu railway to connect with the 
other portion of the line at a j)oint on the northern 
boimdarv' of South .Australia proper. Up to the present 
no definite steps hav e Ix-cn taken to carrv' out this agree¬ 
ment. but the Commonwealth joint Standing( ommittee 
of Piibhc Works lust \ear appointed a sub-eommittce 
to investigate the countr\ of this route and to take 
evidence. The Commonwealth Engineer for Wavs 
and Works submitted two alternative transcontinental 
routes : (a) a direct north-south line with the necessary 
branches to connect it with the Queensland railways, 
cstiirgitcd cost about 16,000,000/., and {b) the eastern 
route, estimated cost aliout 14,300,000/, to wliich 
must be added an additional sum of about 1,500,000/. 
if the e.xisting 3 ft. 6 in. line from Port Augusta 
to Oodnadhtta was extended to Alice Springs in order 
to open up the McUonriel Range country for closer 
settlement. The urgency for a prompt decision in 
regard to the route of the north-south line ia^larought 
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out by the fact that at the present time the journey 
by sea from Brisbane, the nearest State capital, to 
Darwin takes longer than the sea voyage from Darwin 
to Singapore or Hong-Kong, a perilous state of things 
to the Commonwealth in certain contingencies which 
need not be more emphasised but arc obvious to all 
who are fighting so strongly for the while Australia 
polii y. 

The Study of Man. 

In his presidential address to Section TI (Anthro- 
pologv') Mr. Harold Peake said that during the 
last twelve years an anthropological school has arisen, 
which regards different groups of men as following, 
not one single path of evolution, but various routes 
according to their environment. This view has 
l)rouglit the anthropologist more closely into touch 
with the geographer, who lias thereby become more 
human and less factual, lias interested the .sociologist 
and the ectinomist, has infe<-tG(l many classical scliolar.s, 
and mav even wean the hisU>rian from a too exclusive 
study of kings and politicians. Anthropology may be 
defined as “ the study of the origin and evc)lution of 
man and his works.” As such it must tic psychohigical 
as well as physical, dynalnic rather than static. Nor 
must 11 he limited to the study of baikward peoples, 
but extended to siidi civilised peoples as those of 
the Far East and Hindustan. We have much mlurnia- 
tion conc(‘rning the arts, languages, and official religions 
of these regions; too little (oncoming the phvsical 
and mental traits ot tlieir “masses,” their customs 
and actual beliefs. Suc h ignorance leads to ('onstant 
misunderstanding and friction, as, for example, in 
India, and thi.s can lie removed onl) by giving our 
rulers there some training in anthropology. The 
British Schools at Rome and Atliens liave been of 
enormous value in cstablisliing fricndlv relations. Let 
there lie a British School in India, cmlowed by private 
benefactors of both races, to act as an anthropological 
centre troin which would radiate a truer understanding 
of the ideals of both civilisations. 'I'he need for similar 
institutions in the Imropean region is painfully manifest. 
It IS, in fact, the spirit it not the detailed facts of 
anthropology which seem most likely to lead to that 
breadth of view and deeper sympathy which humanity 
recpiires. We need this not ahroacl alone; we have 
in these islands, as the result of successive inv^asions, 
various races, each with peculiarities of outlook which 
still lead to friction. 'J'hese the anthropologist mu.st 
study for tlie sake, not of knowledge only, but also 
for the sake of peace. 

The ICfficiency of Man and the Factors 
W'HICH influence IT. 

In his presidential address to Section I (Physiology) 
Prof. Cathcart, after a brief discussion of the mean¬ 
ing of the term efficiency, in which he differentiated 
mechanical and industrial efficiency, went on to 
emphasise the intimate relation which exists between 
the efficiency of man in the physiological and industrial 
sense. There was a tendency to lay too much stress on 
organisation and machinery; to forget the fact that 
no matter what mechanical improvements were evolved 
man was always behind the macKine, and that, therefore, 
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physiological laws must be reckoned with as an 
essential factor in industrialism. Attention was 
directed to the tremendous annual loss in time due to 
sickness and disability, and it was pointed out that 
primarily this wastage could not be charged to man 
being of unsuitable design for the work he was called 
upon to perform ; on the contrary, the physiological 
balance of the organism was beautifully designed to meet 
most \arying strains. After reference to the relation 
of the various systems, respiratory, circulatory, etc., 
to the mainlenancc of efficiency, Prof. Cathcart went 
on to discuss the factors which, in his opinion, play 
the predominant roles in the maintenance of maximum 
ellicicm y. He believed that there were, at least, tour 
intrinsic iactors, i.e. factors directly related to muscle 
moxciiKiit—(<?) the rate of the performance of ilic 
work, (h) the amount of rest offered to or taken by 
the Mibjeet, (c) the rlnthni with wliu li the w'ork W'us 
perfoimed and (d) the work habits developed by the 
worker, ife reviewed each ol tliese factors in turn , 
li)e infliunee oi load and the t\pe of W(>rk (positive 
and .statu) was dealt with under the rale of perform¬ 
ance. .nid the formation of conditionccl rellexes m 
connexmii witli riiylhm .ind liabil The more e.xtrinsie 
f.K tors, ic those less dire< lly relatcil to niiisclc effort, 
were next discussed, iiKliidmg the mlluenc‘e ol tlie 
state ot nutrition and the nature of the food supplied, 
ol the work environment, and the psveliK tactoi 
geneiaily. {larticul.ir relereiice being m.ide to monotony 
ot o<« iipation and tlic part played h\ the temjicTament 
0! Ilie uoikcT Other still more exlimsic lac-tors like 
lioLismg. person.d habits, lighting, heating, ventilation, 
etc., were also mentioned. 'I’lie gcnc'ral conclusion 
rcac lied uais that although the real over-all effic-ieney ol 
the worker could not be cMusallv related to any single 
factor, lurtlier scientific investigation along pli)sio- 
logic.d lines, vvitli the mutual <'t)-optT.ition of tlie 
employer, emjilovee, and sc ientific' workei would llinm’ 
much light on tliis mo5>t difficult and vitally important 
pioblem 

Transpcm^;' of Oroanic Substanxes in Plants. 

The address to Section K (Botany), by Prof. 11 11. 
Dixon, de.ili with the transport of organic substances 
in plants. Organic' substances are conveyed upwards 
m the Using transpiration and root-jirc'ssnre c'urrcnts 
The ir.inspoit is probably mainly effected m the 
trai here of the miter layers oi the wood. Kinging may 
I'lock these channels completely or partially by the 
introduction of air-bubhles and by exudations Irom 
injured cells into the lamina and walls of the trachcic. 

The downward trans^i^irt of these substances from the 
Ic'avcs to the lovver^arts of the plant is usually assigned , 
to the bast, altliough there is weighty experimental 
evidence that living conduits arc not e.s.sential. CaU 
culation shows that if the? least were used as the conduit 
a velocity of ffow?n it of about 50 cm. per hour would 
be recjiiired. In such narrow tubes as the* bast is 
cumpo.sed of, with frecpient cross partitions and colloid 
contents, this veloc'ity seems quite impossildc. These 
considerations render it highly probable that the 
trachetc of the wood are the path for downward trans¬ 
port also. There is ample experimental evidence for 
downward as >vell as-.upward movement of sap in the 
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tracheae. Tension in the sap determines a flow from 
any source above or below. Resistance to transveise 
flow in the wood practic'ally sulidividcs that tissue into 
a number of longitudinal filaments of tracheae con¬ 
nected anatomically at v'anous levels in the plant. 
Transpiration from the upper end of one,' filament may 
thus lead to a downward motion in a neighbouring one. 

Tliere i.s also conclusive evi(lcn( e for this reversed 
motion in intact normal plants. 

Recent work has shown that the transfer of 
stimuli from the rec'cptive to the motile regions of 
plants B effected by the passage ol hormones. In 
several eases it is c’ertain Ihat the hormones arc con¬ 
veyed in the transpiration current Moreover, the 
movement is often hasipetal. Such a downw.ird flow 
is I'learly available for the (onvevanee o| oig;,nic foiKl- 
stuffs as well as hormones Tinal m< leases in the 
perineahility of le.it-rells will allow s,,lutions of organic 
sLibslaiues to pass into the iradieie. The tension 
generated in the sap liy the I1.inspiration o| .ther le.it- 
(cTls will draw this solution downwards m the Irac hea*. 
Experimental evideme for this mellioif ol li.uisport is 
available I he v olnnK'-c liaiiges ut luivi's and parts 
ol leaves observed <lurmg transpn.uion an- in all 
|M'ob.ibility the result ol tliese ( hange.s m permc-alnlitv, 
and are dircstly coinieited with the siipplv o| org.irm 
siibstaine Irom the leaf-cells to the tr.inspiratioii- 
' unent lordownwaid transport. 

Educational and Sctiool Sciknck. 

Sir Richard (jREIiORv s address as president of 
Section L (Ivdinatiomil .Science) was a statement 
ol the Inologaal basis of education niul a pica for 
f)roader conceptions ol the .scope and substance of 
science teaching in schools It is tlie business of 
education to promote the right adjustment between 
the cleveloping human organism and its surroundings, 
and this implies that the nourishment provided at all 
stages of growth should he not only such as supplies the 
needs of tlie luonienl but also builds up strength to 
live a lull hteunder thec'onditions of the times. School 
instruction m science is not, therefore, intended to 
jirepaie for vocations, hut to equip pupils for life as it 
IS and as it soon may he. It is as essential for intelli¬ 
gent general reading as it is for everydav' practical 
needs , no education can be complete or hl)eral without 
.some knowledge of its aims, methods, and rc.sulls, and 
no pupil m primary or secondary .schools should be 
dejinved of the .stimulating lessons it affords. In .such 
schools, however, the science to he taught should be 
.sc lenc'e lorall,and not for embryonic engineers,chemists, 
or even biologists; it should be science as part of a 
general education—unspcnali.sed, therefore, and with¬ 
out reference to prospective occupation or profession, 
or direct connexion w'lth possible university courses 
to follow. There is ver>’ present need for the reminder 
that science is not all measurement, nor is all measure¬ 
ment science. In the great majority ot secondary 
.schools science signifies chiefly ciuantilativc work in 
physics and chemistry^-laburalory exercises and 
lessons based upon them—and rarely is any attemjit 
made to show the pupils what a wonderful world we 
jive in, or what science has done, and is doing, for them 
in everyday life. By the prevailing obsession in regard 
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to quantitative work the pupil is made the slave 6i,the, -^r^hy can be made the unifying principle of such 
machine, and appliances have becoihe encumbrances instruction. , Practically- idf ti^ 'subjects of a broad 
to the development of the human spirit: In addition: course of graeral science are pf geographical significance, 
to subjects studied experimentally, there should be inasmuch as they are concerned with the earth as man’s 


to subjects studied experimentally, there should be 
general science courses covering a wide field. Geo- 


inasmuch as they are concerned with the earth as man’s 
dwelling-place, and are the scene of his activities. 


The Royal Observatory, Greenwich. 


'’PHE Royal Observatory is situated m Greenwich 
1 Park on the edge of a- scarp overlooking the 
Thames. The ground descends sharply to the north 
and west. On the cast (running diagonally across the 
photograph) is a level avenue leading southwards to 


especially with the view of their utilising predicted 
positions of the moon among the stars for the determina¬ 
tion of longitude at sea. Some of the instruments 
employed by Flamsteed were in this room, but others 
were in the open. Under the octagon room are four 
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Blackheath. This is joined at an acute angle a little 
south of the observatory by the avenue from Greenwich, 
which rises at moderate gradient to the level of the 
plateau. 

Th^ observatory was founded by Charles II. and 
designed by Wren. The original building, A, is shown 
surmounted by the time-ball at the nortii-cast corner 
and anemometers on the north-west and south. The 
octagon room, so called from its shape, contained in 
this building was the observatory of Flamsteed, who ■ 
was commissioned to make observations of the sun_,J 
moon, and planets for. the distance, of navigatsff^ 
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small rooms where Flamsteed lived. In Maskelyne’s 
and Airy’s time additions were made to the house by 
buddings to the south and west; the part of the 
Astronomer Royal’s official residence looking over the 
western edge qi the scarp is shown prominently in 
the picture. 

To the sou jfeq f the octagon room are shown ‘two 
small domes.of them, B, covers the astro- 
graphic equa^M^a photographic telescope which . 
was erecicd^^^^William Christie, and has done good 
service in id^pBmgraphic mapping of the heavens) 
dctertj^psn o^e'^sol^r^rallaxpbserva- 







September 9, 1922] 


NATURE 


357 


tions of the planet Eros, and the determination of 
photographic magnitudes of stars. 

Behind B, at C, is a drum-shaped dome beneath 
which Airy’s altazimuth for observations of the moon 
was situated. This instrument was taken down in 
1911 and a photohcliograph installed, with which the 
daily photographs of the sun arc taken. These with 
jhotographs taken at the Cape and supplemented 
)v others from India give a complete daily record of 
sunspots. They are measured and the results utilised 
to determine the peculiarities of the sun’s rotation and 
the remarkable ii-ycar period in sunspots and their 
connexion with terrestrial magnetism. 

To the east of the astrographic equatorial is the 
transit circle in a building, D, with a gable roof running 
north and south. This instrument, erected in 1851 by 
Airy, is on the Grcenwicli meridian. It has been in 
constant use for seventy years to determine Greenwich 
time, and with it regular observations are made for 
the positions of sun, moon, planets and stars. These 
observations have contributed very materially to the 
foundation of the tables and catalogues from which 
the “Nautical Almanac” is computed. In addition, 
many other stars have been observed for comparison 
with earlier observations made by Bradley and others 
at Greenwich and elsewhere. The small cliangcs 
in position of the stars among themselves as seim in 
the sky determined in this way and combined with 
other data give the sun’s motion in space, the average 
distances of stars, and prove the existence of two 
strc.ams of stars. 

To the left is a building, K, surmounted by a small 
diime ctmtaining the Sheepshanks telescope, used for 
obscr\aliens of comets. These buildings also contain 
oflicc rooms, record rooms, a small laboratory for 
receiving the wireless time signals from Paris, Borde.aux, 
Lyons, Naiien, Annapolis, and other stations, and 
rooms in whicli chronometers and watches are stored. 

The laige dome, F, contains the 28-incIi equatorial. 
This largo telosropo was erected in 1893 on a mounting 
which iK.d carried the 13-inch Merz tele.scope, which 
at the time of its erection in i860 was the large.st 
telescope m the observatory. Tlie 28-inch refractor 
IS used mainly for the measurement of close double 
stars. 

The care of the chronometers and watches belonging 
to the Royal Navy is part of the work of the observa¬ 
tory, and the room beneath the large telescope is the 
mam chronometer room; it contains ovens in which 
< hronometcTS and watches are tested to see that they 
are correctly compensated. In this room is preserved 
the iieautifu! chronometer, made by Harrison, winch 
obtained the Government prize of 20,ooof., and a copy 
of It made by Taircum Kendal which was carried by 


Capt. Cook on his voyage round the world. On the 
ground floor is another room for chronometers and 
refrigerating plant for testing them at low temperatures. 

A little to the south is the altazimuth, G. This was 
erected by Sir William ('hnstie in 1896, and i.s used to 
supplement the observations of the moon made with 
the transit circle. A little south-east is a building used 
as a store-room, m which the publications of the 
Greenwich and Cape observatories are housed. 

At the extreme south is the new building erected in 
1896-1898. It is cruciform, and has on the main floor 
office rooms, where photographs are measured, calcula¬ 
tions made, and observations discussed. The basement 
consists of libraries and a workshop. 'I'lircc of the 
rooms of the upper floor are used for storing records 
and photographs, the fourth is used for photograjihic 
work, such as reproduction of the Franklin Adams 
Charts, The central part of the building i.s surmounted 
by the Thompson e(]ualonal under a 36-ft. dome, II. 
This instrument, given by Sir Henry Thompson, con¬ 
sists of two telescopes on the same eijuatorial mounting. 
One of the.se is u 26-inth photographic telescope with 
a guiding telescope of 13 inches, and the other a 30-inch 
reflector made by Dr. Common The photographic 
refractor has been ])ut to many usi's, iiu hiding the 
observation of satellites and minor planets. It is at 
present u.sed regularly for tlie determination of the 
distances of stars, dehente work which is earned on 
very successfully in spite of difficulties arising from 
weather and short summer nights. Tlie reflecting 
telescope has been used for photographing nchuhe, 
comets, and faint objects where great hght-grasping 
power IS required. With it a very faint and distant 
.satellite of Jupiter was diseovered. It is at present 
employed witli a coarse grating to determine the 
colours of stars, or with a spcelroscope to study the 
distribution of light in stellar spectra. 

Only one important insliument is not shown in the 
pliotograph. The ('ookson lele.scope, lent by the 
University of Cambridge and used for ohsi'rv^ation of 
small movemont^ of the earth’s pole, is in a .small 
wooden lint to the east of the octagon room, and is 
hidden by that budding. 

Near the top lelt-hand corner, T, of the photograph 
IS an enclosure in which arc two buthiings devoted to 
magnetic observations. Magnetic instruments had 
to he moved some distance from the main observatory, 
owing to the e/Tcct of iron in the domes on the magnets. 
Continuous pliolographic traces arc taken showing 
the changes of the magnetic elements, controlled by 
regular observations made by eye. This eneio.surc 
also contains a radium collcrlor for the study of 
atmospheric electricity, and v.inous meteorological 
instruments. 


Colour Vision 

By Vrof. K. H. 

t "'HE classic theory of colour vision due to Young 
and developed by Helmholtz and Maxw'cll at¬ 
tributes the observed phenomena to three sensations 
(red, green, and violet), but does not enter into detail 
as to the type of mechanism involved in their stimulus 
and response. In the days before the discovery of tl 
electron, it wus unlikely that any hypothesis of synB 
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and Syntony. 

Barton, F.R.S. 

(or sympathetic vibratory respoii'.e) should be de¬ 
veloped for the eye, because mitlung was then knowm 
of vibrators capable of such high fre(|uencies a.s those 
involved m the visible spectrum But it is now ojien 
to us to attempt a syntonic hypolhesi'. of colour vision, 
since so much more is know'n as to the constitution 
the atom and the beliaviour of the electrons. The 
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fundanK-nial facts which recommend the resonance 
theory of hcarjnj>: are the smallness and rapidity of 
those motions winch constitute the external stimulus 
ol audition. But how much stronp:er is the argument 
t).ised on the corresponding facts for vision ! For in 
vision we are concerned with the freejuenries ot light, 
many millions of millions per serond, and with dis- 
[ilacements rorresjxmdingly minute. I'urther, we now 
know that in all rec(•pllon^ for wireless telegraphy 
there mu^l he the tuning of a sympathelu Mlwator 
before the detedion of tlie cxccssiveK minute and 
lapidly alternating disturbances which constitute the 
signal. 

Thus the ciiiestion naturally arises, ('an a syntonic. 
lliet»ry of colour \ision pro\e tenable ? To answer this 
we must re\iew ihe mam farts of the rase, put forward 
.1 specifie h\pothesis based upon them, and test it 
against the t.icls 

('mi'.F Facts of f'cu.ot r Vision. These may Ik* 
elassed under fice hc'ads : the spectrum, spurious colour 
mixtures, true colour mixtures, time phenomena, and 
Colour hlindness. 

(1.) The Speelnini of white light extends over nearl) 
an octave (to borrow the musical term) from red with 
a wave-length of nearly four-filllis /t to violet of waue- 
length tw'o-filths yo 'I'he spectrum has no gaps m it, 
thus show'ing tliat we have continuous \ision over the 
range in (juestion. Tlie coloins change gradually all 
the way along the spectrum, and we have six or seven 
common names hir the* duel colours tK-iurring Hut 
Dr. Isdridge (ireen finds that tlie 'iKclrum tan be 
divided into bands, eadi seeming monochiotnatu and 
eadi tlilleretu tioiu its neighbours. The number of 
these bands vanes with the observer, but he finds it 
may reai li Irom iS to 27 lor those with ver) sensitive 
('olour V tsHHl 

(11) Spitnon-: Ci'lour Mixliiiey —l>v mixing jiigmcnts 
(in water colour 01 oils) and l)y superposing eobnircd 
glasses or films we re.illv exeeiite a doiil)le Mibtr.ution 
ol < olour and not a true addition at all. 'J'hus blue 
and green ])iamenls nuxed or blue and green glasses 
superposed almost nlvvavs give green This is bciause 
each [.•iginenl or glass subiuuted (or absorbed) cciiam 
colours Irom the whole speitrum »ind Idt certain 
colours, and that ol the lolonrs thus left, gteen was 
the (inlv one (ommon to both residues. Bv the same 
methods red and green will giv e a low i olour ajipru.u li¬ 
ma grev, or it may give an absolute black. Tins last 
t-ffeet IS easily obtained bv siiperptising tw'o good 
films, eai'h of whidi transmits unlv a limited jioriion 
of the spe< triim. with no <'olour common to both films. 

(ill ) Tnie Coltiut Mixtiucs.- 'I'liesc true additions of 
colour ma> be obtained b) umverging two or inoie 
coloured beams of liglit, liy the (olour top, or by 
stippling, we.iv mg, or the various colour [irocesses now 
used in hook illustrations. Tliese true mixtures give 
results quite different from those ot the spuiioiis 
mixtures and thii.s throw valuable light on colour 
vision. Thus blue and yellow do not make green but 
white or .1 light pinkish tinge , led and green inaloi 
yellow'; red, green, and violet make while, w'liife red 
and violet give a <olour not found m the s|)eclruin. 

(iv.) Tune Pheitinnena.—ii is known tlial the full 
acquisition of a visual sensation is not attained under 
something of the order of a tenth of a second, and that 
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the vision also persists for a like period after the 
stimulus IS withdrawn, before dying out completely. 
Again, there are effects of fatigue, so that after gazing 
for twenty serond.s at a red object and then at a white 
surface, a green image appears of the size and shape 
of the previous red object which had fatigued tlie eye 
for red and thus cau.sed the white to apjicar deficient 
in red and so look green. 

All tlie lads of colour vi.sion hitherto enumerated 
apply to those with normal sight. 

(v.) Colour Blindness .—Finally there are the facts 
of colour Ifiindnc.ss. Some patients are blind 10 red, 
others are blind to green or to two of the three colour 
sensations, some are Idmd to all three. 

Syntonic Hvi-othksis.— In lurmingasvntonic hypo¬ 
thesis of vision, in winch the initial response ot the eye 
to the stimulus of light is supposed clue to the .sjm- 
pathelic vibration of something, w'c must indicate the 
number of difTerent vilvrators imaginc'd to be present 
at each element ot the retina, also the fieciucncies and 
dampings natural to them. Since the iri-cniour tlieory 
of vision has lieen so suceessful in many ways it is 
natur.il to try first if three vibrational responders 
could form the basis of a syntonic theory. Obviously 
i( three responders are to suffice tlieir “ resonance ” 
or response curves must replace the sensation curves 
usually drawn to mduate the degrees to which the 
three colour sensations are excited by the vuiious 
spectral colours. These curves are miidi spread and 
ovcriaj), so that no jiorlion of the spectnini is left 
without ]>ow'er to exeilc one or more ol the colour 
sensations. The res])onsc (iirves of the vihr.it<*rs now 
j)oslul.it(‘d can be cc|ually spiead by rightly choosing 
the clinijung (01 dving away of their free vibiations) 
iialurai to tlie vibiator Foi, the greatci the dainiung 
Ihe IlcUler is the resiionse cuive, the less the damping 
the mole sharply tuned is the re.sponsc. Thus, hy the 
liyi)olhcsis ol ihiec* strongly damped rcsjionding 
vibrators vve can .ic(Ount Jor iIh* visiluliiy ol the 
tonlinuous .spedtum just as c.isilv as by tlie vagiici 
hv{)otlicsis ol three colour sensations AVhat naUir.d 
ficqiuiHies nnisi be assigned to tliese viluators^ 
Probably such as to respond to light of wave-lengths 
rather less than 076//, about 0-55/1, ralhei more 
tlian o 4/1 Or we can think of the* matter in musical 
terms as follows, lalher shar[)er than ('J, about 
lather flatter tli.in B, all three to l)e in the same 
octave. 

The Ilypolhestx Tested —We have now to lest this, 
posiulated set ol vibr.itois against the facts of (rue 
addition of colours. This test nui) be earned cjut 
mathcmalicnlly or by experiments with a simple 
arrangement or model in whieh the vibrational re¬ 
sponders arc crudely mutated by pendulums P(dV with 
paper rones a.s holis (Fig. i) (Any form or type of 
vihralors will serve ec|i]a)ly Well, as is shown by'mathe¬ 
matical tlieory) Tliey hang from a stretched hori¬ 
zontal cord AH which is set in motion by the swings of 
a lieavy pendulum Cl), as shown in the accompanying 
figure. To rcjiresent a second light stimulus, simul¬ 
taneously imparled, a .second cord, AK, and pendulum 
F !1 are provided; the two cords are connected by a 
bridge of wood near v when both drivers are m action. 

By the use of this model it is easy to make the 
desired tests of the hypothesis. In speaking of it we 
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may conveniently refer to the heavy pendulums by 
the names of colours, thus “red/’ if of the same 
frequency as the “ red ” responder rR, etc. 

Tned in this way we find the simultaneous use of 
blue and yellow drivers does not give the response 
appropriate to green but gi\es white, i.e. all the three 
responders are set m motion. On reference to ilic 
diagram it is possible to see why this follows. The 
blue driver (representing blue light) is intermediate in 
Irequency between the responders and and so 
cMiies both. The yellow driver has a frequency be¬ 
tween those of Rr and and exritcs both. JhU tiie 
simultaneous drives on the green responder will inter¬ 
fere by being often miH'h out of phase, so the resjionse 
()l the green responder is no more than those of the 
violet and red, indeed the last-named often prepon¬ 
derates. It sliould be noted that in the aiiovc test the 


explained in the two hypotheses dealt with in this 
article on vision and the previous one on audition 
(see Natiirk, Sejitember 2, p. 316), In the case of 
vision only three heavily damped rcspomleis are postu¬ 
lated in the single octave, whereas fur hearing twelve 
lightly damped responders were posiul.ited loi eai'h 
octave. The latter secures the finer an.iUsis of 
which the ear is known to lie vapable, whereas the 
former agrees with tlie known lai k ol s|h'« truni annlv.sis 
in the eje. It still leaves power to discriminate twenty 
or thirty distinct colouis in live whole spc( trum. how¬ 
ever, for if one pendulum (d) be used as stimulus it may 
be changed gradually iii length b\ twentv or thnty 
steps from the lri(jucncy <oircsponding to the violet 
responder 10 that ol the red one, and at cacti adjust¬ 
ment tlie relative anipliUides ol the three res|)ondcrs 
i are apprei lablv different 




Suhidiary UypoiJiesfi.- ’J’o meet the 
cases of colour blindness, une oi more 
of the three responders is eijiposcd to 
he ahsent or abnormal in li((|iuney or 
damping. 'Phis ojieiis call a wide field 
ol ])ossil)ililies. 

To cx{)lam the tune elh'cts (the tenth 
of a second iK'cdcd to a<([Uiie or lose 
the full visual sensation) a sulisidiary 
hypothesis is put foiward The cilira- 
tory res|)onse is siipjtosed onlv to 
initiate the pro( essol \ isioii b\ starting 
some cli.ingi's of .i pli)siologieal or 
(hcniRal n.iture vvhi< li in turn affect 


the neivcs, these changes being, 
liovvever. (]uanl italic el\ dependent 


upon then* vibratoiv initiation. 


When the liglil sinnulus ce.ises 


(olonrs used as stimuli Were both such as liad no 
ajipropriale responder ])ostulale(i 

Imu- red .incl green the ease isdiflcrent ; eacli has an 
appiopiiate lesponder provided in the hypothesis, .ind 
eai h IS arieciecl liy tlie c ones|)onding slinuilus when 
red and , reen pendulums are used as dnveis. Bui 
ulien .1 yi h av driver is used, i c. a pciuhilimi intei- 
meiliale in IrecjueiKV betwee-n the rc'd and green re- 
spondei'., the) are both affeeied as when the separate 
red and green di ivers were m use. 'I'hus, cm the hyjio- 
tliesis under ex.immation, the nakicl eve wouM mistake 
a true addition of led and green tor a vellow And tins 
Is just what happens w'hen llu; experiment is tried 
This IS (|inte diffcrenl from what occurs m liearing, 
where two notes like CJ and Kj when sounded 
Simultaneously are not mistaken for any single inter 
mediate note. This distiiK'lion is, however, ade<iuately 


the vital activities are a-'sumed to lestorc the 
I lianged matc'nals of the icima to then noimal 
stales. Both elianges <iie siqiposecl to c»C( upy 
somelliing ot the order of a tenth ol .1 snond 

The olqei t ol the present ailn le was snnplv to show 
whether a svntoiue In pothesis is .i<ie(|uate to explain 
llie eliief laels of vision Plie (mnliision is in tlie 
allirmalive But the hvpolhcbis is not ihcTcliy eslal)- 
lishi'd. We can onlv s.tv that, il the Inixilhe'^is be 
I rue, e'olenir \ ision would be. in liie mam, as wc- now 
ex|ienc'nce ii. 

'I’o suggest tlie exact nailin' of a probable 01 possible 
mcahanism It. cany out this sjiitonie hypothesis is 
another matter and bevond tlie scope ot llie present 
art It le It was, bowev er, disc iisscd 1 >\ Sir Oh \ i r Bodge 
at the i^ouinemouUi mecLing of the; Biitisli Association 
m U)io. 


Obituary. 


Prof. J. A. I^»LLocK, B'R.S. 
pPOlB JAMlvS ARTIIt'R POBl/X'K, profes.sor of 
^ physics in the University ol Svdney since 
will) died after a short illness on Mav 24, at the age ot 
fifty-seven years, was a Pine pin ocist and a man of e\- 
cejilionally high, loyal, and unselfish character. He was 
liorn in or near Cork, and wa.s educ.ated at the Manchester 
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Grammar School and the Roval Cniversity of lioland, 
taking an engineering degree, lie and his brother Hugh 
Pollock (they wcie inseparable), wete inU'iidcd to enter 
.some linen-manufaeturing business m winch his family 
were interested; but this proving a disapjxjintmcnt in 
some wavy, thc‘ vonng men with their father and some 
other members of their family went to Svdnev about 
1884. Arthur Pollock obtained an appointment at the 
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Sydney Observatory, but soon gave it up to enter as a 
student at the University, to the great regret of the 
Government Astronomer, H. C. Russell. He took the 
ll.Sr. with the university medal for physics in 1889, and 
in 1890 was appointed demonstrator in pliysirs under Sir 
Richard 'riircHall, wiio at that time occupied t)ie <'hair of 
experimental j)hy.si( s. On Threlfall’s return to England 
in 1899 Polloi.k succeeded to the professorship, which 
he held up to the time of his death, fie was president 
of Section A of the Australian Assticiation for the 
Advancement of Science in 1909. was secretary of the 
Royal Society of New South VV.des for the last eleven 
years of his life, anri vsas elected E.R S. in 1916. 

When the Australian Mining Ikittahun was formed 
for work in Rraiue about J915. Pollock at ome joined 
with the rank <(f (.ijUam—the lari that he was fitly 
years old at the time naturally m.ide no difference to 
a man e)f his (harader Soon after he got to I'raiice 
ho was pul m < harge of the sihoul lor training olheers 
111 “ Iislcning ■’ underground by means ol geophoncs 
and related devues ’I'he mIiooI was near Poperinghe, 
within easy reai h of Messmes and other points of the 
line where tunnelling was in progress, and he took his 
lull share in the nervous work of cslinuiting how near 
our tunnels were to tlie Gernian works. It was diar- 
iictenstic ol liim tli.il having noticed that m hinauial 
listi'iiing with geoiihones some obseivers were much 
more eifective than others, he used his opjiortunities 
to estimate the inmimum ictardalion ot phase which 
would (ause the ^omul to go " round the head.” He 
finally disiovcrcd a young Rus^lan wl'o was so sensitive 
that he (ould point tlie get>phone indicator in the 
direction of the sound with an aiiuracy ol the same 
order as is atlainalile by vi.siail means ' 

After the mining period was over Polio* k was moved 
to Earnboroiigh, where he worked at the ])rolilerns of 
aeroplane navigation with the rank of major until the 
end of the w.ir ; hut his real (ontrihution to the final 
victory lay in the way he conducted the school at 
Poperinghe. whcie all instrudion in ” listening’' was 
praclicallv in Ins hands 

Polhick’s c\|)cniiient.il work in physus, contained in 
some twenty pajicrs, is ch.ira* terised throughout hy 
his striv ing tor accuracy and the av oidanee of amhjguity. 
Hi.s earh training at an ohservatory coloured all his 
work. Whatever the apparatus was, the best result 
must be got out of it, and when the work was published 
nothing must appear that was not really essential. 
Hi.s skill in adjusting instruments lias probably .scarcely 
ever been e(|u<il!ed. as may be seen by reference to a 
joint paper on a gravity balance (i’hil. Trans., 1899, 
Vol. A, 193) In this work, whatever degree of success 
was attaint*! may be attributed mainly to Pollock's 
skill and devolaui. the late Mr. Duddell—no mean 
judge in smb mailers—once told the writer that had 
the thing not been clone be should have regarded it as 
impossible. 

i)uring the years i8go to 1895 Pollock was greatly 
interested in opli*al experiments, lie had acfjuircd 
great skill in making the adjustments required when 
using the Michelson-Morley classical apparatus, and 
with it made some observations of the effect of the 
velocity of a stream ot water on light passing through 
it. Like many other of his experiments no jjublication 
was made, because he considered that the conclusions 
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he came to did not constitute an advance on existing 
knowledge. 

After 1900, for some years Pollock’s work was mainly 
directed to establishing the relations between the 
geometrical constants of a conductor and the wave¬ 
length of the electromagnetic radiation obtained from 
it. The accurate figure.s obtained were very welcome 
at the time, and he returned to the subject at a later 
date. The apparatus was then used for the determina¬ 
tion of the specific inductive capacity of a sheet of glass 
at high frequency 24,000,000 (Pollock and Vonwiller). 
Measurement was repeated at a frequency of 50, and 
no appreciabh; difference in specific inductive capacity 
was lound. This w’ork was then extended to Sclenion 
hy Vonwiller and Mason as a supply of well-purified 
material was available. The value obtained, again 
practicall) the same whether the frcijucncy was high 
or low, namely, 6 t 3 at by low frequency and 6-14 
b> liigh frc(juen<?y at 23-6“ C., is probably the most 
trustworthy figure extant for the material in the 
[iliysical st.ite described in the paper. As tlic measure¬ 
ment was not made in Germany, it is doubtful whether 
it will ev’er reach a text-book. 

The above investigations were folkiwcd by an 
experimental and theoretical invTStigation of the 
application of the ionic thc'ory ot eunduefion to the 
carlion are—especially in regard to the phenomena of 
“ relighting ” (Pollock, Wellisch, and Ranclaud), 1909, 
but l*)r several years Pollock’s experimental work was 
much interrupted l)y the illness of his brother, to whom 
he was devoted and to whom much of his si unty leisure 
was given—he died some yeans ago. 

Probably the most important work done hy Pollock 
was Ins investigation of the ions of the atmosphere 
{Phil. Mag., 29,11)15. pp. 514 and 636, and Proc. Roy. 
Soc. N.S.W.,Or(. 1909). Starting with the “large ions” 
discovered by Langevin, Pollock .showed that tlicir 
mobility was definitely related to the relative humidity 
of the air; upjdving a thenno-dynamic argument to 
his observations he concluded that the large lon.s con- 
den.scd water m the licjuid phase. He then discovered 
a new class ot ions intermediate m mol)ility between 
Langev in's ions and free ions, and l.iy the same thermo¬ 
dynamic argument mdkaled that m this t.ise the ion 
was w’cighted with water in the vapour piiasc. 

The two pajicrs quoted give a very good idea of 
J’olloik’s powers us a physicist, since he allowed his 
scientific imagination more s<.opc than usual. Among 
minor contributions his description ol an automatic 
Sprengel pump and an investigation of the mode of 
formation of very small liubbles in frothing solutions 
may lie mentioned. In fact, his exposition ot troth 
formation {Phil. Mag., 1912) ds excejitionally clear 
and judiciou.s 

In 1914 Pollock returned to his observations on the 
1 elation of the length of electromagnetic waves to the 
length of a “ straight terminated ” rod in which tliey 
are generated, and more recently was applying his 
experience in acoustics, obtained during the war, to 
the investigation of the action of the stethoscope and 
to the study of the velocity of sound through earth. 

As a colleague Pollock was ever cheery and obliging, 
but bis courteous manner covered a character of great 
firmness, and if he had once made up his mind as to the 
propriety of an)" line ot conduct he could not be turned 
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from it. On the whole, both Pollock's life and work 
were determined by an almost Roman sense of duty, 
and his output of scientific investigation (considerable 
though it was) was limited by the severe view he took 
of his obligations as a teacher. 


Prof. Tadeusz Godlkwski. 

Tadeus/ Godlewskt was born on January 4. 1878. 
the youngest son of the distinguished plant physiologist, 
I)r. l-hnil Godlewski, Sr., who was for many years a 
j)rofessor in the Jagellonian University of Cracow. 
Ailei receiving his early education at the St. Anna 
Scluiol in Cracow, Godlew.ski entered the pliilosophical 
faculty of the Jagellonian University in 1897, and 
graduated in 1903, the subject of his dissertation being 
the osmotic pressure of solutions, between 1901 and 
1903 he worked under Prof. A. W. Witkowski as 
demonstrator in tlic University Pltysical Lai)oratories, 
and tiien proceeded to Stockholm ior a year’s po.st- 
graduate study with Prof. Sv^ante Arrhenius, from 
whose lal)oratory he published a paper on electrolytic 
dissociation. 

Jn Octol)cr 1904 Godlewski travelled to Montreal 
and entered the laboratory of Sir Ernest Rutherford, 
l)y wliom he wa.s initiated into radioactive research, 
and under wlio.se guidance he published three papers 
on radioactivity during the following year, On his 
return to Poland in 1905 he was appointed demon¬ 
strator, in 1906 assistant professor, and in 1910 full 
j)!ofessor of physics at the Technical High School, 
Ludw (Lcopol or Lemberg, Poland), and for the 
aiadenne year 1918-1919 he was elected Rector of that 
institution. In 1921 he was clei:led a Corresponding 
Memlier of the Polish Academy ot Science and Letters 
in (Yacow. Tie died on July 28, 1921, from the effects 
of a slow poisoning, rcssulting from a coal-gas leak in 
lus laboratory. 

Godlewski’s later work was devoted mainly to radio- 
a< live and electro-chemical problems, and he published 
numerous original papers, llis nature was kindly and 
lovable, and those who knew him could not but ieel 
tlu“ charm of Ids personality. During the period of 
my association with him in Vienna in 1915, he loc>kcd 
forward to the dawn of better days for a united Poland, 
and 1 well rememiier his unutterable grief at the deatli 
ot Ins friend Sinoluc.liovvski in 1917, wlien he wrote me : 
“ 'i'lib IS truly the greate.sl calamity that could have 
helallen us.” During the last few years Poland has 
suftered the loss ol seveial eminent men of science, 
whom she could ill spare, whose loresight and in¬ 
fluence would have been invaluable in her jwlicy 
ol s'icntific and eddtational reconstruction. Inter- 
nalion.il science, too, mouins the lo^s of such men 
us Olszewski, Rudzki, Dan}sz, Smoluchowski and 
Go<llew>ki. R. VV. L. 


M. L. Favk. 

The death of M. Louis Fuve after an illness of 
sevciul weeks occurred on July 31. Before his 
retirement M. Fave w’as the chief hydrographic engineer 
to the French Navy, and the gi eater part of his forty 
years’ administrative service was devoted to tlie study 
of tides, to coastal surveys, and to the configuration of 
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oceanic basins. He was interested chiefly in the 
observational side of such work, and especially so in 
connexion with the invention and const!action of new 
scientific instruments for those purposes. Among 
these may be mentioned a very enioicnt device for tlie 
damping of small periodic movements m such instru¬ 
ments as mariners' compasses ; he iilso diwised instru¬ 
ments for the navigation ot l>alloi)ns. 

llis most outstanding achievement, however, for 
which M. Fave deservedly received great credit, was 
tlie invention of the Fave tide-gauge. 'I'lns ingenious 
instrument, designed for the eontimifius registration of 
tidal heights in the o[)en sea, was invented m 18H7 and 
has received continuous dcvelojimenl. It is essentially 
a [iressure gauge and registers the van.uions in pressure 
by means ol two Bouidon gauge's on a lutating piece 
of .smoked glass, from wliicli measinements arc made 
with the aid of a microsfopc. One ol the advantages 
of the instrument is that it can he lelt without atten¬ 
tion at the bottom of the sea for a torinigbt. Jly 
various devices .M. have was enabled to obliiin lecords 
in fairly deep water, and recently he claimed sueix*ssful 
operation at a depth of 400 metres. The .ipplications 
of such an instrument as this are veiy interesting and 
important; for instance, Whewell suggested the 
existence of a point about ludf-way between England 
and Ifolland, where the vertieal movement of the sea 
is zero, and the Fave gauge h.is been used to supple¬ 
ment other observations, so jirovmg the e\islence of 
such a point. 

The news of M Fare’s death will be received with 
much regret by all who arc interested in h\drogiaphy. 

The death is announced from N’ew York of Dr. 
Jokichi Takamine, at the age of si.\t\-eight years. 
Born in Japan, Dr. 'J'ukaminc was cdiuiited at the 
Imperial University and altcrwards in Glasgow at 
.Vnderson (College. While in Glasgow Ik- worked at 
the enzymes of fungi and inlrodiued tlie useful pre¬ 
paration known ns “ taka-diaslase ” He returned to 
Japan in t88i and, after marrying an American lady, 
went to the United States in 1890, became attached 
to Mc.ssrs. Parke, Davis and Co. as (onsultmg chemist, 
and set up a laboratory of bis own His thief scientific 
iuhipvement was the .separation of adienalme from the 
•supra-renal bodies. Much of his time was spent in 
travelling between the United Slates and Japan. He 
thus played an important part in faulitaling the 
relations between these countries. 

We notice with regret tliat Dr Stiphie Br)ant has 
met her death by atiidcnt near Chamonix. .She left 
her liotel at Montanverl on .\ugiist i:; to walk to 
Chamonix, and her body, beaiing marks of several 
injuries, was found on August 28. She apjiears to have 
wandered from the usual path and to have fallen on to 
a rock. Dr. Brvant wa.s the first wom.m in the British 
Isles to receive the degree of doctor ol s( ience, and she 
was headmistress of the North London (’(dlegiale School 
tor Girls from 1895 to 1918. 


We regret to sec the announcement of the death, 
on August 27, of Dr. David Sharp, F.K.S., at the age 
o£ eighty-one years. 
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Current Topics and Events. 


U K H. Tke TRiNcii oi' Walls, who is patron of 
tlic K.imsay Mc'njorial Fund, has consented to unveil 
oil Frnlay, Novcniber 3, at 12 noon, tlie memorial 
tablet of the late Sir William Itamsay which is bcinj' 
placed in Westminster Abbey. 'I'he tablet has been 
executed by Mr. Charles L. Hartwell and was 
exhibited at the Royal Academy this summer. 
Invitations will be sent out in October. Any eom- 
mimuations with respect to the unveiling should be 
addressed to Ibe organising secretary of the Ramsay 
Memorial l‘umi, Dr. Walter W Seton, at Fnivcrsity 
College, (lower Street, London, W.C i 

“ Im 1 r.Lhc I r\L Co-oi'LKA'i ION ” is the phrasci, 
suiticiently < omprehensivc, ein])loyed by the C'oimcil 
of the l.eague of Nations to designate the field of 
mvc'stigation of a commission set up bv it in May 
last This body, consisting of twelve members, 
among whom are TToL Ib-nn llergson (picsidcnt), 
(hibert Murray (\ ae-picsident), Madame Cune- 
Sklodowsk.i, and Fiof. A hanstem, held its hrst 
session at Genes a on August 1-5 The commission 
had been given a fiee hand to define its own jiro- 
gramme with due regaid to existing national activities 
and existing organs of international intellectu.d life 
I lie following weie among llie topics selected Joi 
consideration the desperate economic condition ol 
the mlclh^i u'.ia m some* JCuiopcan countries—notably 
Austria and Roland, the protection of piopriotarv 
rights m MicntitiL discoveries and ideas, the estab- 
lislnnent of .m inteinational tu'cule foi the examina¬ 
tion and public ation of <u'iIdeological nioniimeiits , 
Intel-unicersity relations , and an intern.itional 
oigams.itioii of bililiogiaphy All tliese (jiieslions 
li<i\e been referred to individual inembeis of the 
commission or to sub-commissicms for the preparation 
of ivpoils w ith the \ icw of taking fiu tlier action .\s 
for CO operation m seientiin research, the commission, 
anxious nut to interfere' m the oiganisation or work 
of till' sLieiililic soneties, decided that this should be 
left to the initiative of the societies themsohes 
Another (juestion on whuh tlie commission found 
itself un.ible to lake anv useful action was the public .1- 
tioii bv ( omnioii consent of woikeis m all parts of tlie 
world of discoveiics relative to toxic gases and tlie 
clevciopim'iit ot chemical warf.ire It decided to rejdy 
to the R(‘diiction-of-Aimanients Commission, winch 
had refein?cl the ciiu'siion. tlial it was unable to suggest 
methods whereby tins ksuU might be bioiiglit about 

A Ri.i’OKr of the Kuiop>ean He.ilth (x)nfeicnce 
(League of Nations), held at W’arsaw in March last, 
has been issued. It contains a general rejiort of the 
vsork ol the Health Organisation since its mitialion 
m ic>jo, a summary ot information rc'c(‘i\ed fiom 
delegates, minutes of plenary mcM'tings, and reports 
cjf various snb-connmttoes on tlie cost of measures 
recimred and the needs «'f various states, with femr 
useful charts .showing the epidemic situation in 
Fastern Kuropc^ Dr Kaichman, the secretary, 
svmnnaiised the results achieved by the conference, 
and explained the plan cjf campaign devised to fight 
epulenuc disease. Thaf. there is need for this will bo 
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realised when it is stated that during 1922 there were 
many districts in Eastern Europe with thousands of 
cases of typhus and relapsing fevers, and cholera. 

From the Otago University Museum we rc'ceive the 
Annual Report for the year 1921, drawn up by the 
curator. Prof. W. li Henham, professor of biology 
m the University, who says that “ in the not 
distant future it will be necessary to build a new 
Tfiological Department altogether distinct and separate 
from the Museum, and to divorce the functions of 
professor and curator, now nominally earned on by 
one individual.’' Fortunately, Prof. Benham has a 
most capable assistant m Mr. H. D. Skinner, who is 
well known as an ethnologist, but tli.it branch of 
science and his duties as Hockou Tabrarian absorb all 
his time 'I'o ludge from the w'ork recorded 111 the 
present rc'port, there is moic than enough to occupy 
all the energies of a full-time curator, as well as the 
additional tec'hmcal assistants for whom Prof, 
lienham calls. We note that the Chinese colony m 
Dunedin has snbseribed Ihc sum of 35/. to provide 
cases for a recent donation of Chinese objects Wlien 
the rest of the population takes ecjual inteiest m the 
Museum, the just dennands of Prof. Benham may 
perliaps be fulfillc'd 

Tiu: Tnc'sto Ac.idc'iny of Science and Art aimounc'os 
a competition foi the best contribution upon the 
subject of “ Pailial Differential Kcpiatioiis of Maxwcll- 
Loremt/” Three prizes will bc' guc-n 'Ihc* com¬ 
petition IS open to all nation.ihtu's (Vintribiitions 
must bear a psciidom ni and be ac c onijxinied by a 
scaled envelope with tlie name and addre-ss of the* 
competitor Tin* latest date for the receijil of 
contributions is Decembci 31, 1922 The papers 
will l)c“ j'ublishcd in the Annals of the .Academy. 
h'urtluT mlormalion ma^' be obtained fiom the 
seeretarv of the Academy of Scicmuc* and Art, Tiicstc, 
Hugh Foscolo Street, 2 

A crNii-N-Miv cclebi.ilion of Hie Inrtli of (iregor 
Mi'iidel IS to take place at Hiimn, (Vei ho-Slovaki.i, on 
Scptembci 22-2f .A momimeiU to Mendel’s TiK'iuory 
was erected at Biunn in 1910, and in the succeeding 
twelve vears the fundamental siginlicance of the 
piineiple whuh lie discoceied has been still more' 
widely recognised and applied m biology. The jiro- 
granniK' of the celebiation will include addresses on 
the personality and woik of Mendel, as well as papcis 
by jiromment .Mcnclelians from various countries, and 
an exenrsion to neighbouimg craves and to Mazocha 
riie prograniTim i.s in the liands of a local committee, 
and iniiiiiriC'S or contributions should be s<“iit to Dr. 
Hugo Jltis, Backergasse 10, Brnnn, ('/.('< ho-Slovaki.i 

A srMvivRV of the wcalhei for the past summer, 
comiiriscd by tlio thirteen weeks ended August 26, is 
given in Hie l[Vc/. 7 v Weather I'ict'oyt published by the 
Mctcoiological Office for the week ended August 26. 
■|h(‘ highest teinperalnre in any distrut of Great 
Biitam was 86^ I', which occurred m tlic nortli-west 
of England. The north of Scotland was the only 
district w’herc the thernu^meler failed to touch 80° !•', 
Mean temperature wa.s everywhere below the normal. 
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the deficiency ranging from m tlie cast of Scot¬ 
land and 2'’-5 m the west of Scotlan^'to i®'3 in the 
north-east of England. Rainy days were slightly 
above Hie normal except in the north-east of Englaml 
and ni tlic Channel Islands The total rainfall was 
in excess of the normal m all the eastern English 
districts and in the south-west of England , the 
excess uas greatest in the Midland Counties, amount¬ 
ing to 2-.pi in , the next largest excess being 0-83 m., 
m the north-cast of England. Tlie duration of bnght 
sunshine was generally deficient and ranged from 
7 iKHirs per day m tlic Channel Islands to 4-6 liours m 
the north of Scotland At Creeiiwich the me.m 
tcinpciMturc for the three summer months, June to 
August, was 60*^ E, which is 4 ’ cooler than for the 
coirespomimg period last year, June was slightly 
ihc wannest month, and after June t() the thermo¬ 
meter failed to touch 80'' during the remainder of the 
summer, a feature .snrnlaily outslandnig m 1920 and 
njio I lie tot.il lainfall for the tliree summer months 
in l.onden was 6 7 in , and July was the only month 
witli an excess of ram , the total for the llire<“ months 
was a (piailci of an inch above the normal <ind moie 
(han Ine times greater tlian m the conesjiondmg 
ihru' inontlis last \eai Jlnght snnsluno m l.ondon 
N\, s 150 hours less tli.in m the corresj)onfling (piaitei 
111 hiJi , August was the hsist sunny month 

I'lii- l\\poit of the Kalional Pliysnal I.alioiaU)!}' 
for the yoar i(>2i covers more tlian 200 p<igt's and 
gi\i‘s outlines of many of tile researches which have 
l>e‘n ni progiess dnnng tin- \ear, with siiHiciont 
diagr.iins to enable the reader t() understand the 
iiielliods and apparatus m use 'I he outstanding 
e\ents 111 the iiistorv ul llu“ Eaboratorv tor the \ (Mr 
.lie —tlie presentation of .1 bas-ielu-f of Sir Kichard 
(7la/el>u)olc executed bv M CluN'senaar oi Ihiissc‘ls_ 
wIikIi has been cre<1ed m tin' hall entiaiue of the 
adminislralne buiKItng with the back of Sir Eu hanl’s 
head towards the cntraiue , the unloitunatc dis.isler 
to an''liip . vS at Hull, whicJi nnohed (he loss of two 
o] the most' .iliK'd ineinbeis of the aeronautics’ stall , 
and the coinp!<*tK.)n of th«“ new buildings for the 
Adinnall\ Keseardi Laboratory, and some ol llu)s<’ 
.s.nn lioiied bv tlu* Treasury in 1020 JAiiuls foi the 
1’lu’sics lunldiHg an<l foi the extension of tlie Melal- 
lurg\’ building are not yet available Keseaich for 
Hu tighling seiMCes lias grown consificrablv duitiig 
the year, and the l^eseaicli Associations establislieil 
bv the Dejiartmenl of Scientific and Industrial 
KeseaH h liavt; been responsililo lor an extensive 
jirogiainine of work, though with one or two ex< ep- 
tions all depaitineiits lecord a detrease in the number 
of tests made Or. J A Barker, one of tlie original 
nienibers of the stab, lias resigned to lake up a con- 
"■iilting practice, and Br CL W. O Bowe is going to 
f'.lasgou I'mxcrsity as professor of eleelncal 
eiigiiieeiing. 

W'v- leani that Messrs Taylor, Taylor, and Bobson, 
Ctd , of Leicester, Hie makcis of the well-known 
Cooke lenses, liax’O now become associ.itcd in business 
with Messrs Bellingham and Si.uiley, Lid, of 71 
Hornsey Rise, I.onilon, N 19. Jt is hojied that by 
pooling the knowledge and resources of the tw’o firms 
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the intcre.sts of the British optical mdusliy will bo 
promoted, and that additional economy of m.imilac- 
ture will be secuicil. 

Wl have received a copy of the first number of the 
Record of Pholiygra[>h\\ a journal to be issueii monthly 
by the Professional Photographois’ Xssoiialion It 
IS desote<l to tlie inlen*sts of jnofession.il .ind trade 
photogiaj)hcrs and is not to eonipele witli anv exist¬ 
ing publn ations It has the fcatuny probably unuiue, 
that the pages of text are oacli backed with advertise¬ 
ments, so that any pait may be cut out for filing 
without the loss of othei matter (<'xeept advertise¬ 
ments) on tlie back Accompanying it are two good 
reproductions of portiaits by Mt Pine M.u Donald of 
Kew \ ork. 

Till last niiinbci received of the Revt\la dr Stu-ni las 
(Rio de Janeiro) contains ailick's on the new surxoy 
of Brazil, Poincare’s mathematical philosophy, clinical 
foi ms {i[(iy(i)inh)mn ulcerosa, and the <1\ n.inii' llicoi v ol 
thesi'i.smogi.iph There'are notes on the mat lieinatical 
theory of nmsculai woik, on the oituneme of rare 
earths in Brazil, the detei imn.itiun of llu- loiislantsof 
a ttierimonic \<d\'e, geologic.il 11010 <jn the Ce.ira 
logion, notes on some jil.inls wliuh hirnisli niatciial 
foi the study ot jirotojilasimc cun cuts, and a geiier.d 
summarvon the nimeral n'souices of Bia/il as well as 
shorter notes and articles on other subje< ts 

W’l have lecinvinl a catalogue of inu ids< opes and 
inicnitomes Jicnn tlic iiaiiscii and l.onili Ojilic.il Co 
(37 and 38 Hatton (laiden, P. (') A great many 
dilleri'iit t\-[)cs ol niicroscope stands .ire listed, langing 
bom the sinijilest to eoniplex models foi advanced 
research and ol tlie binocular jiattern .At liromatic, 
fiuoiile, .intl .ijioclmnnatie olijts tives .iiid e><'-pieces 
ol all l>pes are supplied, as well as all the usual 
,i( < c'ssoi les Tlu“ nnciotonies incliitle the well-known 
small anti huge Mumt lornis Main ol iis li.id an 
t)j>j>ortmiitv during the war t^f using the Baiisch and 
Ltnnb instruments, and foiintl thfiii eimneiitl\' Sfilis- 
facloiy, bt)th meehaimally and oj)1um11\- 1 he prices 

lomjKire iactmrably with tliose ot other makers 

Mi.ssks Ci OHt.i. Jb-.ij. \M) Sons, Ltd , will jmbhsh 
this month, uiuler the title of ’’ Bell's M,ij heiiMtical 
Tables,” a new book bv Dr 1 . Silbeistcm, smtetl to 
the ret|mrcinenls oi the mathemalii'ian and fht' 
tlieoretu'.il jiln-sicist The woik will be m two p.irts, 
tile fiist lontaining the usual logarithms ot nnmiHTs 
and of the fimdaiiicnlal trigonometiit tnnctions 
riie st’ttind and l.irgtT jiart will eoiKam .1 tollection 
t)l m.itht'matical formiihe, definitions, anti theorems, 
togetlier with tables of the iiiori' import.ml speei.il 
functions, siuh as elliplic integrals, Bossd limctions 
and spherical harmonics, Juesnel integrals, etc 
Anothei book m Mt'ssrs Bell’s list ol .mnuiint iMuenls 
IS " A Text Book of Madiint' Constrm titm and 
I.trawing,'' bv H h' Meirilt .mtl M PlaH, the tibject 
of which IS to procule a thoiough .nul compiolit'nsn e 
ex])ositit>n ol the sni.iject lt)r engineering sltulents 
It will cover intennedi.Ue retimrements, and be of 
service to mort; adxancotl stuth-nts as a btiok of 
retcrcncc A further book b} the same authors on 
the hiiliject of machine dc'sigu lor Hie u.se of degree 
students and designers is m active jvreparation 
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Our Astronomical Column. 


AuciusT Meteors. —The great shower of August 
IVrsci^ls was not wdl observed this con- 

se<]ucnco of cloudy weather and moonlight. A rich 
display of C'ygnids was, however, witnessed during 
the last half of the month fiom the point 201° +50'' 
near w Cygni I'lie individual nicnibcrs of tins stream 
were brilliant with swift motion and short paths At 
the end of Ihcir flights many of them burst with a 
sudden aupnsiUon of bnglitness llu' shower is 
fairly wt'll known and gave an abundant display m 
1893. In th.it year, between August 4 aiul lO, 28 
of its meteors were si-en at Bristol, while 40 witre 
recorded bv Mr Corder at J^ridgwatcr. and 30 by- 
Mr idakeley at Dewsbury. A full description of the 
shower apj>eare<l in the OhseYvalnry for September 
1893, and the explosive chaiaeter of the meteors was 
speiially pointed out The virable strength of the 
shower v.iries from yeai to year, but its period has 
not yet been ascertained ; further observations are 
required of this p.uticular stream, for it is certainly 
one of th(‘ most important of the many systems 
whi<h are in contemporary activity w'lth the well- 
known Pcrseidb. 

Mars.— The first drawings of Mars at the presimt 
appaiition are published m L'AstYotiomu’ for July. 
I'hoy were made by M. Menloro Maggim at Catania. 
One, made on May 23, aciords with the description 
of M. jarry-Dcslogcs of the paleness of the dark 
markings at this period, presumably due to their 
being covered by a veil of mist or dust This seems 
to have dissipateil by June 1, a sketch on that date 
showing these regions dark, espcci.dly Syrtis Major ; 
the southern cud of it is flanked bv two hiilhant white 
patches Nepenthes is very prominent, and widely 
double 'Ihe drawing indicates 13 other canals. 
Both polar caps are shown, the southern being the 
larger. Dr. k'ountam m the BAA. Journal for 
June 28 ascribes the red colour of the Martian deserts 
to feme oxide, and suggests that ow’ing to the escape 
of the lighter gases the Martian atmosphere may be 
relatively rich in oxygen, so that meteoric dust w'oukl 
tend to become oxidised 

Tin'. I'nvi: KrFi.hr'iiNc: Tl.i r.s< opf —The loo-incli 
Hooker Telescope is not long to remain the largest in 
the world Mr T S H Shearman. (Government 
Meteorologist at Vancouver, has successfully cast a 
speculum of 10 feet diameter and 50 feet focal length 
winch IS to be elected m the ni'w obscivatory yil.inncd 
by Mr. ("has 11 . hrye at Seattle This observatory 
IS to be open to the ])ubli( at certain times, the 
telescope will then be used in a horizontal position, 
being led with light bv a pl.iiie mirror ; but w'hen it 
is employed tor tlic pliotograplu' of nebula' or other 
faint objects il will be j.ointed direitly at the sky 
The cost of the instrument is m the ncighbouihood of 
300,000 dollars, and is apparently being borne w'holly 
by Mr. h'lvc The above pavticuiais ate taken from 
Circular No i of the Frye (Jbserv.itory, which also 
states tliat Mr Shearman expcclecl to make llu' first 
astronomical observation with the new speculum 
before the end of July 

Variabt.e Stars near 5^ —Dr. Baade gives in 
Mitteilnngeti dcr Hamburger Strrmoartc. Bel. 5, No rb, 
an account of a pluhograplnc search for variables 
near the globular cluster M. 53. It resulted in the 
discovery of 7 variables witlun a region extending 
from R.A. 13*' i"' to 13'* 13"', and from Deck -i- 17® 39' 
to -no® 41'. Five of them are of the cluster type, 
with periods between J and | ol a day. Applying 

NO. 2758, VOL. no] ■’ ' 


Shapley's rule for the absolute magnitudes of these 
stars, their distances, in units of 1000 light-years, are 
16, 20, 23, 41, 62 respectively. The last named, the 
mean magnitude of which is 16*25, appears to be a 
member of the globular cluster, though distant 34' 
from its centre. The others are probably unconnected 
with the cluster. Since the latter is m galactic 
latitude 79", the results ■suggest a much greater 
extension of the sidereal system in this direction than 
that indicated by Fiof Kaplevn, who couclude<l that 
the star-density became sensibly zero at a distance 
of some 10,000 light-years towards the galactic 
poles, 

.\bbuevjations of Constellations’ Nami-.s—I n 
the punting of Star Catalogues m which reference is 
made to the names of the constellations, a large 
amount of valuable space is wasted m consequence of 
j the lack of a standard system of an abbreviated 
j nomenclature. At the meeting of the International 
I Astronomical Union held at Rome m May last, the 
j Commission on notation, units, and economy of 
I publication decided on a system of abbreviations 
I which involve only three letters for each constellation. 
Thus, to give a few examples, And is Andromeda; 
CMa. Cams Major, (GVn, Canes Veiialici , Gem, 
Gemini ; etc In the Harvard College Observatory 
Bulletin, No 771, it is slated that this system will be 
ailopted forthwith, it is expected that it will now 
be used nmversally, since it is a great economy and 
convenience in printing, especially when large cata¬ 
logues of stars with their magnitudes, positions, proper „ 
motions, spectrum types, parallaxes, etc, are in 
hand 

New Nebul.e—I n the Harvard ('ollegc Observa¬ 
tory Bulletin, No. 773, it is announced that Mr.. 
Donald K. Menzel has found recently approximately 
two thousand new nebul.e on ninety photographs 
made with the 24-inch Bruce telescope at Aretjuipa, 
the southern hemisphere station ol the I larvanl 
College Observatory. Most of the new objects are 
south of decimation - 15'" thi*ir positions and 
descriptions will be published later Of the I'lght 
hundred brightest nebul.e found by Mr Menzel, about 
thirty-five per cent appear to be spirals, i c they 
show siural arms or the cliaracieristu' spindle form. 
The majouty of the otlier bright ohjects arc -Tatcd 
to belong piobably to tlie type design,1 Led by Hubble 
as globulai nebida^ It is interesting to note th.it the 
total number of nebul.e now rcsonled is nearly 
20 , 00 <» 

A Vi-:ry Massive Siak —Miicli attention is now 
being given to the iletermin.ition of the masses of 
Stars, so th.it anv stai of excessive mass U'comcs at 
once an mlerestmg objed Dr. J. S. Plaskett, 
Ihri'Ctor of the nonunion Xs^ophystcal Observatory 
at OUawa. desenbes (Mon Not R A.S . vol. 82, 
p 447) tlie star P> I) 1309, No 2 j22 of the ll.irvanl 
Revised Photometry, which consists of two very 
bright Oe stars, 1 c stars at nearly the highest tempera¬ 
ture, 10,000 light years awav from us ; they revolve 
around one another in an elliptic orbit in a peiiod of 
14-414 days, but arc sepcarated by a distance of 
90,000,000 kilometres The brighter of the two stars 
has a probable mass of at least 86 times that of the 
sun, a density of o-oi, and an absolute magnitude of - 
-5-65 The fainter star has a mass of 72 and is of 
the s.amc density, its absolute magnitude being - 5*^. 
The absolute magnitude of the system as a whole is 
- 6*3, which is the greatest so far determined. 
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tq. dec^pKerabte 

)ts, &9 attracted some atterition. On one of 
Prof. Bhandark^ read the word “ Maata,'* 
.assure^ to mean " a headman or chieftain.” The 
'acript is believed to be that known as the Brahmi, 

^ which, according to Btihler, was introduced in India* 
&Qm Semitic sources about 800 b.c. Unfortunately, 
however, there is no evidence that this character was 
sever written from right to left. The question of these 


'TeieWw 

app^^ntjv more primitive than 
famili^ of the Foraminifera, andioQows L&uolidse 
in its general characters, a number of thd^ 
genera being wholly or in part composed ^ fli)^e8 - 
with arenaceous tests. In the most primitive 
family, the Spiroplectinse, a coiled dcvetopmlntthaKs 
up a considerable portion of the test. A nu^W of 
now species are described, and there are twwty-six 
excellent plates. 

Hawaiian Natural History.—T he ’ ‘ 


j^Ovidence of provenance and of the fact that the 
- inscriptions date from the Neolithic Age is far from 
.satisfactory. Symbols like letters of the alpha^t 
have been found in European soil painted upon 

} )ebblcs belonging to a stratum between the Palaeo- 
ithic and Neolithic Ages at Mas d'Azil in France, but 
scholars are still doubtful whether these so-called 
inscriptions form a scientific basis for investigation 
of the origin of the alphabet. The same may said 
of these recent Indian discoveries. 

The Swastika, Gammadion, Fylfot. — The 
familiar symbol known in India as the Swastika, or 
omen of good luck, and in the West as the Gammadion 
or Fylfot, has generally been interpreted to represent 
the sun in its apparent course. Its origin has been 
investigated by Mr. Harit Krishna Dob in the Journal 
of the Asiatic Society of Bengal (vol. xvii. No. 3). He 
suggests that it is based on the method of writing the 
sacred syllable Om, afterwards typical of the BraU- 
manical triad of deities. Thi.s, when written in the 
Brahmi character, takes the form of two crossed pot¬ 
hooks, which he regards as the earliest form of the 
Swastika. This theory meets with the serious objec¬ 
tion that while this symbol comes down from the 
Bronze Age at least, and is found on pottery from the 
Third City at Hissarlik, the Brahmi alphabet, accord¬ 
ing to Ruhler, was derived from a Semitic source 
alxjut 800 B.c. Mr. H. K. Deb suggests that some of 
the Brahmi characters may be of indigcuous origin 
in India, while others were adopted from Semitic 
scripts, bill there is no evidence of this. Nor is there 
any reason to believe that the Swastika was adopted 
for the first time in India The interpretation now 
suggested may be regarded as not proven, unless 
we are prepared to believe that in this specialised 
form it is peculiar to India, and the solar explanation 
may for tin- present be regarded as holding the 
ground. 

Insectivora from the Congo.— The collections 
made by the American Museum Congo expedition arc 
gradually being worked out and the results published. 
The latest section dealt with concerns the Insectivora 
and was the work of the well-known American 
zoologist J. A. Allen, who, alas, died without sceiflg 
the final proofs {Bull. Amer. Mus. Nat. Hist., vol. 
xlvii.). The Soricidae were described in the s.ame 


its ” Occasional Papers " have reached thG/'^ghth 
volume. Three of the latest numbers beazittg -(SA 
natural history are now before us. C. MonliigAie 
Cooke, jr. (vol. vii. No. 12), supplies " I^qtes 
Hawaiian Zonitidae and Succincidai.’’ Among‘t^ie 
former the author includes Vitrina, which has slong 
been placed in a family of its own ; ho elevates. 
Godwinia into a subfathily on anatomical gronndsj 
and founds a new genus Ncsovitrea for the Vi^Ba 
pauxillus of Gould. To the Succincidaj he add^ 
new species of Catinella, and creates a now genus, 
Laxisuccinea, for two new fossil species. Adequate 
illustrations of anatomical details are given in the 
text, and there arc two plates of the shells from the 
jiencil of MivSs Winchester, which Is a guarantee'of 
their worth. The Stomatopoda in the Museum are 
the subject of a paper by C. H. Edmond.son (vii. 
No. 13). The collection comprises 53 specimens, of 
which one is new. The same writer also treats of' 
the Hawaiian Dromiid® (viii. No. 2), amounting to 
four species, of which one, Dromidia hirsutissin^a 
(Lamk), recorded by Dana, has not been seen by him, 
and he considers its occurrence doubtful. 

Ecology of South Australia — An interesting 
contribution to the study of arid regions, with spccisd 
reference to the vegetation, has been prepared by 
Mr. W. A. Cannon {“ Plant Habits and Habitats in 
the And Portions of South Australia.” Washington : 
Carnegie Institution, 1921). The importance of 
bringing under cultivation those portions of the eaHh's 
surface which, at present, arc of more or less <^sert ■ 
nature, is becoming increasingly important in face of 
the growing demands for food of the world’s popula¬ 
tion. The studies of the physical, gwibotanicahand 
ecological cliaraclcristics of such areas are being 
carried out by our American friends with their typicjil 
vigour and freshness of outlook and are already 
proving of practical value. In the work under notice 
the varying vegetation al features arc correlated with 
the rainfall in the districts which they inhabit, an 
arbitrary classification of regions being based pn • 
annual amount of ram. It is shown that in South 
Australia as a whole the flora is distinctly of a',xero- 
phyiic type, and that of the dry northern portion 
differs from the rest only in degree and not m kind.' 

'rv- _i__ j_jj__• . _ ± _tLj. 


vUm, 1 o* Amer. Mus. iNat. Hist., voi. The total absence of deciduous species is noteworthy. 

R11H ! 'n same The morphological and ecological peculiarities of the 

^ 1, the pst o£ lus species of Acacia and Eremophila are especiaUy con- 

I'nm 1 + ^ 9 ^ fo make •v^ole subject sidcred. The halophytes, mainly species of Qieno- 

chroniew podiacece and Amarantaceae, constitute tlio'most 


' ■n'-zx ‘x — •- j— V:-•-■’— sluercu. rue uaiopnyres, mainiy species 01 L.n©no- 

('Lronitiiq sp^ies and subspecies are podiaceie and Amarantaceae, constitute tlio "most 

cliromded, of which only two are, however, new. prominent element of the flora of the v^. 'diy 

Foraminifera of the Atlantic Ocean. —The districts. Triodia irritans and Sptnifex parqdQXus- 

tbkd part of an important monoKaph on the Fora- are among the most frequent grasses. The .v^k is ‘ 

gaitufera of the Atlantic Ocean oy J. A. Cushman illustrated by 32 pages of photographs, some shpwlfig 

bas Ju^made its appearance (Bull. U.S. Nat. Mus., characteristic landscapes and vegctarioi^ 

104).v first part, dealing wuh the Astrcirhizid»,' aifil others peculiaiiUes of joqt. ^hoot oi^.l^ mat- : 
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various • mdu^rfeS r^y;' 

fibrotic and other changes in tne/Ihngs; a his,'obtaiiis‘; 
particulsu'ly among grinders, file-makers, and clay 
workers, 'while other dusts, notably coal clust, are 
much loss harmful. The miners on the Rand suffer 
much, from silicosis, due to the inhalation of silica, 
particles derived from the quartz, and A. Mavrogor- 
dato has investigated the que.stjon experimentally 
by causing guinca-pig.s to breathe dust-laden air of 
various kinds over varying periods (Publications of 
the S. African Institute for Medical Research, No xv 
igsff. He finds that the solubility and chemical 
activity of dust, e silica, arc the important factors 
inducing fibrotic chaiigc.s in Ihc lungs, hardness and 
sharpness of the particles being of little importance. 
The maionly of the particles entering the lungs are 
less than in diameter. Tlic particles tlo not 
penetrate the tissues, but the tissues take up the 
particles by means of jihagocytic cells The silica- 
latlcp cells block lyin])lmtics and thus prejudice the 
lungs’ ability to deal with infections, and hence 
secondary tuberculous mfcclion is common. 

Tniv Bactukiai. IToka of Ghfiini-and.—S amples 
of the soil and of tlu' faocal matter of polar animals 
collected by I>r. T. Wulff in North Greenlaivl in 1916 
and 1917 were examined baetenologically by Dr. C 
Bartliel in (.’openhagen Nineteen spi’cies of bacteria 
were isolated from the soil and idi'ntified They 
included such well-known forms as H suhlihi,, S 
fiava, B me^nitciicus, and B. zoppi. Almost all the 
soils contamed nitrates, and ni some, nitrifying micro¬ 
organisms were (h'tcc ted In addbion, denitrifying, 
amraomsmg, urea-fermenting, and buiyric form.s were 
found. In the fa'cal matter of such animals as the 
blue fox, arctic hare, crow, seal, polar bear, lemming, 
and white paitndgo a variety of aeiobicnnd anaerobic 
organisms was isojaled. including M cmidtcans. Strep 
]i pulrijicris. and others 'J'be results obtained 
indicate the ubiquity of many .species of bacteria, 
both simple saphiophytes of the s(»il and of the animal 
intestine, and special putrefactive and nitrifying 
forms. (Kcchcrchcs bactenologujiies sur le sol et 
sur les matieres fiicales des ammaux polaires du 
Grodnland Scptentional Den 11 Thule Kkspeditiou 
til Gr^nlands NordkysL 1916-18 Nr 1 Copenhagen, 
1922.) 

Pukcipitation in ’ihe UNiriiD Stacks—A notice 
of the new precipitation set tion of the Atlas of 
Amencan Agriculture is given by Prof. Robert Dc 
C. Ward in the U.S liUwthlv Weather Review foi 
March. Notice has jireviously been given of the 
monthly, seasonal, and annual rainfall charts, but 
the fresh material to complete the precipitation 
section has recently been sent in the form of loose sheets 
to some to whom the material is of immccbato prat tical 
use, prioi to the final i.ssuc The records are for a 
uniform period of 20 years, 1895-1914, from about 
1600 stations, and in addition shoiler lecords are 
used from about 2000 othei stations The object 
of the publication is to benefit agriculture, ami it 
lays marked emphasis upon the departures which 
may be expected fr(»ni the average, so that the fanner 
may decide for himself what crops he may plant with 
the greatest probability of success Numerous chails 
and graphs are given. The percentage of the annual 
precipitation occurring between April i and September 
30 IS highest, more than 70 per cent, over most of the 
great agricultural region ol the eastern United States, 
embracing the eastern Plains and l^rairie States. 
Freqifenc^and sh^.wn^ 

no; ' 


an^^^ide’ralj^ :Vreas ^ 

their warm season Tains at night, and therejs ^^4 
much less rapid evaporation. Suowfall is CQhsidww^S 
and the annual number of day? with thunderg^ripsj^ 
and the distribution of fog and cloudiness are 

The Standard Atmosphere. —In aeronautical 
artillery calculations it is now necessary to know tlie7 
condition of the atmosphere at heights up to 20 kilo--‘, 
metres with a degree of accuracy not previou^^A| 
required, and each nation is at present concerned 
define a mean condition from which the actual 
ditiori within its borders at any time will deviate onl^ 
by rchitively small amounts. It has been founo|| 
that Toussaints's formula i - 15'^ =0-0065.3:, where 
IS the altitude in metres, gives the mean temperature^’, 
throughout the year up to 10 kilometres, above which^ 
the temperature is constant at - 55® C. 'J'he observa- v 
tions in the United States set on foot by the American’ 
National Advisory Committee for Aeionautics have.y 
according to Report No. 147, prepared by Mr. W. R/ 
Gicgg, established the applicability of the formula*, 
to that country. The report also shows that the" 
hvpsomctnc equation based on Toussaints’s formula 
leads to values of the pressure in agreement with 
observations, and that the density at any level may;, 
Ik- calculated from the prcs.sure and temperature by, 
the “ perfect gas ” equation. 

SF.NsrnsEUS for the Extreme Red.— In the 
Jintish Journal of Photography for August ii, Drs.', 
C E K Mees and G Gutekunst describe three new’ 
soiisitis<‘rs for the extreme red, giving their properties 
and methods ot preparation. They are suitable cither 
for ailding to the emulsion or for bathing ready pre¬ 
pared plates, with the exception noted below. Beta-, 
naphtha-cyanole gives a strong maximum at 690 
and sensitises the green markedly less than pinacyanol. 
Acctamino-Cyanole added to an emulsion gives a 
strong niaxiiiium at 730 mm : but in dilute aqueous 
solution as preimied for bathing plates it appears that 
the acetyl is hydrolysed ott, and its effect is much 
restricted. Kr5^plocyaninc gives a very strong’ 
maximum at 7O0MM, and even at 850 mm its sensitising 
power IS greater than tliat of dicyaninc, hut beyond 
this point <licyaniue is the more advantageous, and 
at 900 M M kryptocyaninc is almost useless It does 
not soiibitise in the green, and therefore may provo 
to be of si>ecml value lu astronomical photography. 
On account of their peculiarly advantageous proper¬ 
ties, iiaphthacyanole and kryptocyaninc will be acfded 
to the list of seiisitisers prepared and supjilied by- 
ihe Research I-aboraiory of the Eastman Kodak 
Company. 

Canned Foods —The Food Investigation Board' 
hhs issued a speci.il report (No lo, is 6d. net) on«- 
methods used for the inspection of canned foods 
(Part II, Canned Marine Products), compiled by Dr.‘ 
William G Savage Attention is directecl to the want, 
of uniformity m procedure adopted by food mspectofs.- 
Much experimental work was cairied out, but nq; 
tests were evolved more trustworthy tfiaa those iiij 
vogue for distinguishing swiftly and accurately be-, 
tween the safe, the dubious an<l the unfit tins. ' ^ 
‘ ‘ blown ” tin is clearly a bad tin, but a tin with 
abnormal shako sound or a springy top or 
merely a suspect sample. An organisation 
gested wheraby better results and ^eater • 
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' x©(>t^K£ 4 i^/iSero in 'ii^ing'lfetf fifty 

; yw^of Jife^fesidenceiftvtiua cou^tfy he was engaged 
+‘in «me/manufacture of sulphuric aeid; he was a 
'fxhemist of considcraWe repute, a fellow of the Royal 
. ■ Society, an accomplished and kindly man; Iw his 
•will he left the whole of ^lis fortune to the Royal 
Society and the Society of Chemical Industry The 
' council of the latter Society decided to set aside a 
small part of the legacy to found a scries of Messel 
Memorial Lectures to be delivered by eminent chemists, 
each of whom is to receive a Messel medal. The first 
,^of such lectures was delivered in Glasgow last July 
..■by Prof. H E. Armstrong, who was for very many 
*tyears an intimate friend of Dr. Messel. The lecture 
; is now published in the issue of the Journal of the 
Society of Chemical Industry for August 15. 

The subject of the lecture is “ Chemical Change and 
Catalysis,” but ITof. Armstrong contrives to make 
Sundry alarums and excursions into adjacent tem- 
toues. There is a good and sympathetic account of 
the life and work of Messel, sonic amusing chalf of 
Ostwald ami his s( hool of ionic chemists, of Bancroft 
and his satellites, of colloid chemists and most other 
varieties of chemists, and an important contribution 
to our conceptions of the processes m^•olved in 
(Itcmical change The lecture is important not so 
imicii because of the new matter in it, but because it 
puts the problem in an arresting maniu;r and compels 
those leadeis who have any power of thought to cry 
a halt for a moment and consider first what the 
Ircturer means, and then what the reader leally 
thinks on this subject, and wheth<?r .i good deal of 
what he has been in the habit of thinking is sound or 
not Prof Armstrong lias long scolTcd at text-books 
and has very successJully practised a metliod of 
te.uhmg, the vital principle of which is to tell very 


m^hod; if this lecture is any criterion of his present 
habits. The view he outlines is that no chemical 
change takes place except in the presence of an el^tto- 
lyte, which he calls the '' determinant ” , unleis the 
substances concerned arc in an electric circuit chentical 
activity is suspended. The work of Prof. H. B. Baker 
on the inactivity of perfectly diy substances iS referred 
to several times. Electrolytic conductivity is dis- 
cu.ssed and the electrolysis of water; according to 
the lecturer thi.s takes place m stages, the first Stage 
being the formation of hydrogen peroxide J tliis 
unstable compound plays an important part in the 
association views of Prof. AiinsLiong ' it is.th® first 
stage m the oxidation of liydrogcn The combustion 
of carbon monoxirlc, the oxidation of x.iiithin and K^pp- 
xanthinarechscussed.aud there is some accouiitof Cata¬ 
lysis, ih(! .iction of en/.ymos, and llio nature of acids. 

The determination of Ihof Armstrong: or perhaps 
his catalytic nature lonipcls the mmd ol the reader 
to execute a sort of lirbwnian movement. Ho is 
driven from Gowland Hopkins t<» Meredith, ' from 
liydroxylation to Hudibras, trom (oUoids to Lewis. 
Carroll And when he thinks, good, easy man, full 
surely the argument is ripening, he is swUdiod off 
to a quotation from Eiasinns J^atwin or some new 
paiadox about the basic propei tu's of sulplmnc acid, 
in a manner which those who ar<' familiar with Prof. 
Armstrong’s style will eusily imagine, although they 
cannot—one scarcely knows wlicther to say fortu¬ 
nately or unfortunatcly'-imilato it. 

No one will begin this lecture without finishing it. 
No one will fail to be interested and amuscsl; .no one 
will come to the end without a stimulus to thought, 
a renewed curiosity as to chemical change, a new 
scepticism, and liesii ideas 


Stellar Radiation 

I "jR W. W. COBLENT/ ^ is developing the applica- 
^ tion of tlic thermocouple to the study of stellar 
radiation, and is deriving results of coiisiderable 
interest and value, especially so far as red stars and 
r<‘(l variable are concerned The instrument he uses 
is not so scu'.'five as the photo-elertnc cell which is 
doing such delicate work in tlie hands of Gutlnnck, 
Stcbbins. and others, but it lends itself more readily 
to tlie investigation of radiation in the longer wave¬ 
lengths 

iMost workers engaged on spcctrophotometric 
ineasuies of the stars have concentrated on the visible 
sjK'ctium. Dr Coblentz uses various transmission 
scifs-ns winch allow only radiation over fairly 
nariow regions of the speclium to pass llirougli to the 
tlicrnuKoiiple He thus obtains the spectra! energy 
distribution of the stars, and derives stellar tempera¬ 
tures agreeing fairly clysely with the values obtained 
at Potsdam by Wilsing, ScheuuT, and Munch. 'Hu' 
chief interest lies in tlie extension to their work that 
lie makes by using a water absorption cell, which is 
transparent for radiation between o 3 and n m 
the infra-red, and does not absorb much radiation less 
than o 5 M m wave-length. Wlicn the transmission 
thiough a layer of i cm of water is only a small 
fraction of the incident radiation as in the case of 
ti-Ononis and a-Scorpii, then Dr. Coblentz rightly 
concludes that the total radiation from these stars 
is far higher than is suggested by their visual magni¬ 
tudes. It appears that we are faced with the fact 



in the Infra-red. 

that plioto-visiial nudhods c.m give ns trustworthy 
niagnitndes of stars only tor a limilod range, and that 
certain stars, i‘specull) nov.e, r.uh-ile with much 
grealei inleiisity m the extreme ultia-violct than we 
are allowed by our atiiKKjiliere to measure, wliile 
others - the red stars ami iiivisibk* <l.irk stars— 
radiab' with gre<it intensity in the mfra-ied. 

Evi'u within the range where visual methods liave 
prevailed, Dr. Coblentz shows that the failure to take 
mto account the infra-red radiation h.is given much 
too small a value for thfj luinmositv, or intensity of 
radiation, of the giant red stars 1 his may account 
for the jmz/lmg fact which Prof Riisscll recently 
proclaimeil, lliat giant stars <if all sjieelral (dasscs were 
of about tlie same absolute magnitude Dr ('oblentz’s 
evidence is th.it this is not the case, but that the giant 
red stars are radiating far more eiungy than are the 
giant blue stars of the same visual absolute magnitude. 

A furtlier point of interest arises from the close 
relation between a star’s sy>ectrum aiitl ttie transmis¬ 
sion ol it.s radiation through a watci-s( reen. When 
more radiation is lost m jiassmg Ihrougli the screen 
than is normal with the spcclial class to winch a star 
bclong.s, this has been traced to the presence of a 
dark companion to the star wlmh makes its presence 
known m yet a new way by the action of its hitherto 
niitioticed inlia red rath.itHMi It is to bo hoped that 
the method may be made moic scuHitive, or that some 
more sensitive measure ol infra-red radiation may be 
developed winch will enable the astronomer of the 
next centurv to measure the radiation from th« dark 
riot. ajk impossible^vthought—to 






b^jjst made: Assistant Pi'ofessoi' K. Mdss to 1)6 
professor qf coal and metal mining; F^f. G. Haawell 
Wilson to be professor of pathology in succession to 
Prqf^, Shaw Dunn; and Mr. T. H. P. Veal to be 
assistailt lecturer in civil engineering. 

Cambridge. —The Chancellor of the. University 
haa appointed Prof, H. R.. Dean, professor of patho¬ 
logy in the University of ManchesUr, to be professor 
of pathology in succession to the late Sir German 
5im8 Woodliead. 


The Salters' Institute of Industrial Chemistry has 
awarded fellowships for post-graduate study to 
Messrs. C. G. Harris, W. S. Martin, J. H. Oliver, 
and W. Kanderson, and has renewed the fellowship 
of Mr. F. K. Jones. 

' A->RdspncTus has been issued from the chemistry 
department of the liorough Polytechnic Institute, 
Botough Road, S.E.i, for the coming session. In 
addition to the customary course in general and 
organic chemistry, electro-chemistry, and the chemical 
technology of tlie essential oils, a grouped senes of 
eburses have been arranged, for this session, to meet 
the needs of students tiildng the National Certilicate 
in Chemistry. There will also be a series of lectures 
ori the chemistry of foodstuffs aiul a course on 
chemistry as ajjplied to the laiindry industry. In 
assessing the fees payable by students, special 
consideration is given to apprentices, while there is 
a special scale for .students residing outside the 
county of London. 

The convenient practice of issuing abridged and 
sectional calendars adopted by the authorities of 
Battersea Polytechnic, Battersea Park Road, S.W ri. 
has- been continued for the coining se.ssion The 
abridged calendar of afternoon and evening classes 
gives some idea of the scope of the institution's 
activities ; courses arc provided in mechanical, civil, 
and electrical engineering, pure and applied mathe¬ 
matics. physics, chemistry and technological chem¬ 
istry, hygiene, photography, and domestic science. 
The fees are fixed for students residing in tlie ixuidon 
area while at the Polytechnic, but for those residing 
outside the county an additional fee, generally 
equivalent to the difference between the ordinary 
school fee and the cost to tlie London County Council 
of the student’s education, is charged. 

It is announced in Science that Prof. A. Sommer- 
feld, of the chair of mathematical physics at the 
University of Munich, will be in residence at the 
University of Wisconsin for the first part of the 
academic year n>22-23, holding the Karl Schurz 
memorial professorship in the university for that 
period. The Karl Schurz memorial professorship was 
founded in 1910 in memory of Karl Schurz, of Water- 
town, Wisconsin, sometime member of the board of 
regents of the State University, a-s an exchange pro¬ 
fessorship with the German universities, and the 
appointment of Prof. .Sommerfeld marks the re¬ 
sumption of the professorship after the interruption 
caused by the war. Prof, ^mmerfeld is expected 
to lecture on atomic structure, and on either the 
■analysia pf wave ptopa^tion, oy.^the general, theory;. 


which he publishai ttescriptiahs in 181^ an^ 
Medhurst was bom in 1759, began life as 
maker, and was afterwards a machinis»t-in 
Various atmospheric railways were constructed, butc' 
not till some years after Medhurst’s death. ^ 

September la, 1870. Karl August Steinheil 
Born in Alsace in 1801, Steinheil in 1835 became i 
professor in Munich, where he inventecF a form of^. 
electric telegraph. During 1849-1852 he was directc^ 
of the Department of Telegraphs at Vi^na, while three? 
years later he foiuid^ an optical institute at Munichl^.H 

September 12, 1914. Edward Riley died.—Riley'^ 
name is associated witli two great etdvances in tnfc 
manufacture of steel. As a young chemist at th^ 
Dowlais Iron Works in 1857 he made experiments 
the Bessemer process, while some twenty years latei^; 
as a consulting chemist he was associated withl 
Thomas and Gilchrist in the introduction of basic 
Unings in converters. He was also a pioneer in tliO; 
accurate analysis of iron and steel. ’ 

September 13, 1906. Hubert Henry Grenfell died^ 
—A pioneer in the development in modem gunnery,i 
Grenfell, when first lieutenant of H.M.S. ExcellenS’ 
in 1869, with Chief Engineer Edward Newm^,- 
worked out tlie first design of hydraulic mounting 
for naval ordnance. Retiring in 1886 he joined 
Armstrong's of Elswick, and in 1891 invented self- 
illuminated sights for night firing. 

September 14, 1882. Georges Leclanch6 died.—*• 
An inventor who by a single invention won a world*, 
wide reputation, Leclanch6 was for some yea^ 
chemical engineer in the laboratory of the Chemin 
de Per de I’Est. His wcll-knowu battery was 
patented in 1867. 

September 14, 1892. Rudolph Proell died.—Triiincd 
at the Technical Academy in Berlin, Proell became 
a professor m the Technical High School at Aix-la- 
j Chapcllc, but afterwards as a consulting engineer 
devoted himself to the development of automatic 
valve gears. 

September 14, 1907. Leveson Francis Vernon- 
Harcourt died.—Educated at Harrow and Balliol 
College, Oxford, Vcrnon-Harcourt, after graduating 
in 1862, became a pupil of Sir John Hawshaw. From 
1882 to 1905 he was professor of civil engineering in 
University College, T.ondon, and was widely known 
as an authority on all that concerns tidal harbours, 
rivers and estuaries. In 1895 he served as president 
of the Mechanical Science Section of the British 
Association. 

September 15, 1859. Isambard Kingdom Brunei 
died.—^Among the engineers of the first half of the 
nineteenth century Brunei holds a high place. He 
assisted his father on the construction of the Thames 
Tunnel, became engineer to the Great Western 
Railway, introduced the broad gauge, and was the 
desi^er of the Clifton Suspension Bridge and the 
Albert Bridge at Saltash. With his three ships, the 
Great Western, 1838, Great Britain, 1843, and Great 
Eastern, 1857, he made notable contributions to the 
advancement of naval architecture. He is coni'* 
memorated by a window in Westminster Abbey. 

September id, 1871. Dennis Hart Mahan died.-^ 
For forty years Mahan was professor of civil and 
military engineering at the Military Academy, Wes^ 
Point, and published works on tliese subjects, 
course of civil engineering being translated 
various foreign languages. , He was 
^ incorporate Gf' the-Azhericah N&UoM 
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The Progress of State Afforestation. 

T he Geddes Committee rcrommended theahohlion 
of the Forestry Commission, and the discon- 
linuanre of the .scheme ol Suite allorestalion that was 
sanctioned hy Parliament m iqu) Kortimately these 
drasiK measures were not adoptetl li\ ilu- (io\ eminent. 
The Treasury, howe\er, h.is now r^^lruled the Com¬ 
missioners’ operations, hy reducin^^ considerahl) the 
annual instalment from the foresiiy fund, wliieh had 
l)cen fi.xed at 350,000/. Jn ionsec|uen<c, tin* forestry 
staff has been ,meatly rediK ed, all pun base ol l.iiul lor 
the purpose ol atToiesl.ition is suspended, and planlinj' 
operations are 'ireally (urtailed. It is dis« oura^ing 
to lie awaie of tliese t.iets, while readin:; ihe second 
annual reixirl ^ of the l-ou-stu Commissioners, winch 
IS a rei ord of lonliiuious pio^iess till the end ol 
September 1921 

Tite re|)orl shows nnexpeeled ease in (lie ai (|uisition 
of sLUl.ihle land for plant in^ trees In ordei to leducc 
< iirrent e.\[)endilure to a minimuni, iIk pola \' has l>een 
pursued of leasing as mm h .mil liiiyma as luile land as 
|)ossihle. In Sejitemhei 1921 (he Coniinissiiineis were 
actually in possession o| 68,^89 aires ol “ plant.dde 
land,” of uhicl'i two-tliirds had been Ii-ased at a rent 
ol about 2i. per .u re, and one-thinl punliased at the 
low pri< e of i/. <85. per m re The afforestation of cheap 
land hlsc this adds matiiuilly to the re.ii wealth of the 
(oimlry, as tlie limber jiroduied will he mmli more 
\aluahle than the pool ^lass, nislies. hnakdi, furze, 
and heather whieli now (o\er tiie ;;roimd 

Adoiestation iilso pro\ ides a leady means ol aivini; 
woik to (lie unemployed fluiiny seasons of had trade. 
In Xoxeinher lasl^ 250,000/ was allotted to forestrx' 
horn the Cneinplo\meiit Fund, and in spite ol tlie 
dilliiidiy of ()r”anisinj3 and m man) discs nnpro\isin.u 
torestiw operations with unskilled lahoui, more than 
4000 men were set to woik l.andow'tieis and < orpora- 
tions W(‘re imliid'd to plant, hy small grants whuli 
weie uiiem umbered h\ an\ londition e\((pl that 
unemj)lo)ed labour slxaild In- utilised. .-Xs .1 r<‘sull 
about 11 000 .11 rc' were pl.mied on prn.ite CNlates, mifl 
pupaiation w.is m.ide toi the |)Ianlme, of .1 furtiier 
11.500 aues in suhsei|uenl y<ais. a notable .ulilition 
to tlie woodland area of Great Prilain 
'rhe ai lual work of afforestation on the lands arijinred 
bv ihi' Cominissioneis was leslnited in the first vear 
In tlie kick of \unnii trees; Imt 7794 acres bad lieen 
planted by the end of the seiond season. Large 
(juantilies of tiee-s<eds were iinpoiled and e.Mensive 
nurseries estalilishcd at loinement lenlres, the* latter 
eosenng in September 1921 an art'a of 607 acre^ and 
ciirrying a sfotk of iti nnllion seedlings and 33 million 


•Snoiid A11u11.1l Kcpcirt <st the l'<>rostt5’ C nnimb'-ioiiors • Yonr entiing 
Sepl 30,1921. (l-oiul'ni. H M. StJtioiiery OHjcc, igj.’) is net 
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transplants. The report gives detailed information 
in tabular form*about the area, cost, and species of the 
various ])lantutions and nurseries. The positions of 
the different Slate h'orests and (Town Woods are 
indicated m a .sket<h map. 

Four schools for apprenlue woodmen have been 
established, where sixty men received training in 
1920-1921. These arc situated at Parkend in the 
Forest of l)ean, Burley m the New I’lSrest, ('hopwell 
in Durham, and Beauly in in\'erncss'Sliirc. Research 
was earned on by six members of the ('ommissioners’ 
staff; experiments were made on the germination of 
.seeds; on the protection of seed-l)cds from drought, 
frost, and weeds; on inseit pests; and on planting 
jirocedure. Seventy-nine sampli' jilols, scattered over 
Kngland, Wales, and Scotland, were under olisercalion 
in Scplembcr 1921. 'I’hcse plots will he thinned and 
measured peiiodically. in (»rder to provide data as to 
the rate of grow'lh and the best methods of thinning 
plantations of the different sjiecies. 

'I’he report c'oneludes with an interesting account 
of the drought of 1921. It caused great damage in 
Kngland and Wales, the death-r.ite among newly 
planted trees being 35 per rent. It is satisfactory to 
note that the Commission’s [ilantations lornied in the 
previous yeai did not .suffer to any .ipprcciahle extent. 


The Green Flash at Sunset. 


The “ Green Keiv ” or “ Green Flash ” {Rayon Vert) at 
Rising and Setting of the Sun. \\y Prof. Dr. M. E. 
Muldei. Pp 141 (London • T. Fisher Unwin, 
Ltd , 1922 ) O.c. net. 


W IllvN' the sun sets beluml a distant and clear 
horizon, Its last ra\s disap))ear with an 
emerald green flash. 'I'he coloration is due to the 
refraction of light in our atmosphere by which the sun’s 
image is raised through aliout half a degree, the eleva¬ 
tion increasing from the red to the violet end of the 
spectrum. A.-' the Mold and do some extent—the 
blue ra\s are absorbed by the layer of air through 
whi<-h the light has to pass, it is tlie l)lLUsh-grecn part 
of the spectrum that is dominant at the ultimate 
moment of sunset. This seems dear enough and e\en 
obvious. But there are always certain minds that 
distrust the ol>\ions—not alw.i\ s to the disadvantage of 
science—and others whuh rebel against a common¬ 
place explanation of a striking effeit. Imagination is 
alway.s ready to supply more or less iaiu iful alter¬ 
natives leading to controversies and correspondence in 
.scientific journals. 

In this manner a considerable amount of literature 
on the “ green flash ” has accumulated, and this is 
NO. 2759, VOL. ,110]- 
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now collected by Prof. Mulder m a volume of 140 

pages. The book is readable and interesting.' But 
the interest is mainly psychological, depending on the 
descriptions by whidi observers record their impres¬ 
sions and on their knowledge of tlie eonditions under 
which the green flash appears. The two serious-alter¬ 
native explanations that have been offered to replace 
the one based on the di.spersion of light in our atmo¬ 
sphere might be dismissed in one sentence. The green 
flash cannot he the atter-image in an eye fatigued by 
the red light of the sun, because it appears at sunrise, 
a.s well us at sunset, nor can it derive its c olour from 
actual pa.s.sage through the sea, liecause it is also seen 
when the sun di.sappear.s behind a land horizon. 

The author aims at giving 11s a complete account not 
only of everything that ean be said on the subject, but 
of everything that has l>een said on it. We are told how 
ob.ser\er.s have put their impressions into words and 
find transcriptions of a large part oi the corre.^pondence 
that has appeared in N vruRE, m the Journal oi the 
British Astronomical Assot lation, in the Meteorologtsche 
y.eitsehnjt, and in other publications. 1'he same argu¬ 
ments are repeated over and over again, until wc led 
that a horse dead and duK tlogged liad lietter lie 
buried ; this might save us from being worried by its 
ghosts and reiniarnalions. 

Nevertheless, tlie acfount has Us value as a chapter 
of .scientific histoiy. Wc note witii interest that the 
first printed description of the green flash that can be 
traced is contained in a novel by Jules Verne entitled, 
“ Le Ra)on Vert,” and published in i8f»2. Perhaps 
.some readers of N.vtl'RK can verify the Leit-Motif 
of the stoiy, taken apparentlv from a Scotch legend, 
according to whic'h those who have once seen tlie green 
ray accpiire the power oi seeing what is m the hearts of 
others as well as in their own. 

J first noticed the green flash in Febniaiy 1875 on 
several succ'essive mornings at sunrise while traversing 
the Indian ocean. The apjiearance was so striking and 
the explanation seemed so obvious tliat 1 took it for 
granted 1 hud only witnessed a common and well- 
known phenomenon. In July 1878 during a |jas.sage 
to the United States I directed the attention of several 
member.s of an eclipse expedituM to the appearance at 
sunset; among tlicm was Mr. Covvpcr Ranyard, whose 
subsequent views on the subject are quoted with 
approval by Prof. Mulder. I still failed to rc'alise that 
the effect had never received the attention of scientific 
men. though 1 understand that astronomers were 
familiar with tlie fact that the light of a star near the 
horizon is drawn out into a vertical spectrum. 

If the author’s investigation of the scientific literature 
is as exhaustive as it appears to be, the first scientific 
notice of the green flash was published<^Iy in 1885, 
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wlien Clievreuil communicated to the French Academy 
ofwcrvations in tlie Indian Ocean by Treves, who 
adopted the erroneous theory of complementary colours. 
The reader must be referred to the book itself for the 
subsequent discussion. Some praise should be ^iven 
to the author for the manner in which he keeps uj) the 
interest of his account and the fairness with which he 
recites the arguments of different writers. According 
to ids own view a complete explanation is still wanting, 
although he agrees that it mu.st be based on the dis¬ 
persion theory. But I would suggest that his reserva¬ 
tions depend alnrost entirely on the importance hi; 
attaches to discrepancies in the descriptions by different 
observers and in their estimates ot the duration of the 
flush. Apart from real differences in atmospheric con¬ 
ditions tliat may be verj' considerable, it is not to be 
expected that men, not .specially trained in sucli 
ob.servations, could tell with any degree of certainly 
whether an outburst of light lasts a tenth of a second 
or two .seconds. Some have described the flash as 
appearing in tiie form ot a short line, wliile on others it 
Ims left no impression of sliapc. The author, whi. has 
bei'ii .1 professor of ophthalmology, is not likel) to lia\'e 
forgotten the possible effects of astigmatism, but even 
a perfect eye might sec a point of liglit drawn out into 
a \erlical lino if the eyelids have liecn partially closed 
lo s( reen them from the glare of direct sunlight. When 
Seen through a telescope the appearance .seems to be 
miu h more regular, the green (oloration first appearing 
at file corners of tlie cusp that remains above the 
liorizoii. There seems no reason to doulU that dis¬ 
persion (omhined with absorption of light completely 
accounts for tlie effect. 

Is it I ot lime that the green flash should find its 
pl.u.e in e'enentary tc.xt-books ? It is eminently suit¬ 
able foi thi'in, and only by this means shall we l)c saved 
liom further chs( ussions coc’cnng the same ground 
Arthur Schusti.k. 


Village Communities. 

The Fni^lish The Origin and Iheay oj ih 

('oiiinninifv An An/hropological Inierpretation l>y 
Harold I’cake. Pp^ 251. (London : Berm Bros., 
Ltd., 1022.) i5,T. net. 

F.EBOflM in 1883 issued liis well-known work on 
the JCnglish village community, whicii he examined 
in its relation especially to the manorial .sy.stem and to 
common field husbandry. Among the general con¬ 
clusions of his work was the view that “ neither the 
village nor the tribal community seems to have been 
introduced into Britain during a liistorical jreriod 
reaching back for 2000 years at least; . . . the village 
community of the eastern districts of Britain was 
NO. 2759, VOL. no]/ 


connected with a settled agriculture which, apparently 
dating earlier than the Roman invasion and improved 
during the Roman occupation, was carried on, at length, 
under the three-field form of the open-field system 
wliicli became the shell of the ICnglisli village com¬ 
munity.” Without following out the discussion of 
Seebohm’s views it may he said lliat tlic accumulation 
of archaeological evidence since his day lias made far 
more probable his view that there were agricultural 
.settlements on cleared lonst lands in Britain well 
before Roman times. 'I'he mapping of the catalogued 
Iron-Age finds from the lists given in the rc])oil on 
the Glastonliury Lake Village would liirnish presump¬ 
tive evidence on tins point. It is, however, dear that 
Seebohm attributed great importance to Roman in- 
flueiue, which he says “enforced the settlement and 
introduced . . . fixed rotation of crops ” “ within 
the old Roman provinces (N. ol tlie Alps) and in 
the Suevii district.s along their borders,” the area 
ot “the gcographii'al distiihulion of the three-field 
system.” 

In Seebohm’s work there are frequent indications 
of liis ieeling out towards wliat was then the almost 
uncliartcd background ot pre-history. It is the great 
merit of Mr. Peake’s work that ho has used his 
Hch archreologieal knowledge as well as his historical 
reading in order to reach liack beyond Seebohm. Ills 
interest is not in any (|ucsti(m of origins of manorial 
organisation, hut ratlier in the attempt to make the 
much-needed link between archaeology and documentary 
studies for Britain. Th.il this is one of the prime needs 
of our lime admits ot no (|iu‘stion, and it is advisable 
tliat specialists on both sides should treat with special 
consideuition jiioneers who, like Mr. Peake, arc trying 
to find the miu li-needed links. 

For Mr. Peake the germ of the village community 
is to he found among the Neolitbu- agriculturists of 
the Svvi.s| and Alemannic and Bavarian regions north 
of the Alps and is a social ( haractciislic of the dark, 
liroad-headed Alpine Race in those areas, tie also 
suggests their domination by Nordu men ot the Bronze 
Sword, but leave.s the fuller working out of this subject 
to a companion-hook to be issued shortly. These 
warriors set out about 1200 ii.c. to domiriale a large 
part of Eurojic and reached Bril.iln witliin less than 
a century, us iheie is Iiiit very little iliflorence in the 
tvpes of .sword loiind along their routes I'heir followers 
were cultivators, and from evidence of hronzc-sickles, 
of ploughs as substitutes for hoes, and of bronze axes 
in plenty, some late ones of whicli undoul>tedly tell 
of forest-clearing, Mr. Peake bclie\es tliey spread, at 
any rate, the germs of the village community in cleared 
forest areas. The landing ol these people at Chelsea 
and Brentford as w-ell as up the East Anglian Ouse 
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gives clue to their access to the parts of England 
where tlic three-field system is best shown. That they 
did not at once dominate the west is clear from urchaco- 
jogital cN'idence, especially from the finding of rapier- 
likc dirks in jdace of leaf-shaped swords in the south 
and south-west. In Wales and other lull-lands the 
moorland-village .seems to have .survived, and, when 
valley deanng spread there, family groups in single 
households moved downhill and built the Tv<UI\n 
near shelves of diltivation on tlu* hill-sides. Mr. 
Peake thinks tlie Koinans met llie valley-villagc- 
comnnmitv in (laul and Alemannia and probably 
interlered with it <in little as iK»ssible, so that according 
to him, tlie (ontinuitv lioni eailii'r times would he 
much greater th.ui Seehohm thought This is a view 
which ohviouslv neccK lurther examination on the 
basis of studv of geogtapliual distributions and we 
speeiallv need maps ol the distiibnlion ol open-ficld 
villages in Fiaiue. Mr. Peake’s view' is, at any rate, 
f.ir more hel])lnl th.m the* one wliu h would ascribe | 
the three-field svslem to the Saxon mvadeis of Pritain, 1 
for the'-c last e.ime fiom a rceam where the one field 
scheme was < harac terista and thew liad lit tie c'onnexion 
with the .\iemannic aie.is of distiihulion of the tlirce- 
field system 

Having outlined this interesting "lanion .Mr. Peake 
lollows. on fairiv orthodox lines, the open-field v.dlev'- 
village down to its dec.i) lie acccfUs the general 
view th.it climinution ol tertihly ol tiie land w.is a 
factwr ol this decav. though that is now disputed .uid 
It is thought lh.it the propeilv-organised folding ot 
stock pastured on uncultivated lands would hring in 
enough mamiie. That this oiganisation was adecfuaU'ly 
maintained iw erv w iicie in vu-w of competing claims j 
for tlu numuie betwien lord and tenant is, however 
vi-i\ doiihlliil, si) tlie view m This hook is proh.ihly 
not \ er\ lar Imm c orre< 1 

Mr. i'c.iki-'s veals ol [)uhhi work in rural h'ligland 
give a spec lal interest to his c oncluding (‘hajiter, vv Inch 
asks, wh.it ol the liitiiie ^ lie sees that the old village 
IS dead or dving from ios-, of internal cohesion ami 
that there is too niiuh tendonev towards occupational 
as against ncighhoiii 1 \ cohesion He also fears the 
further urhanising of the p.oplo if the Garden City 
idea, whieli he- admits to Ik the best urbanism, spreads. 
He thinks the .Saxon village may have had less tiian 
100 people, the mediaival village perhaps nearlv 300 . 
the modern survival alvout 200. more or less. As 
civilisation developed in classical lands villagc-s fused, 
and there is, acc.ording to Mr. I’lake. much need of 
larger units, especialK tor shopping and amenity 
purposes. 'I'hc village has been losing its jieople, 
especially the best, .it an alarming rate, but the tide 
of numbers turned a little alter 1900 in several districts, 
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thanks probably to the motor car and cycle. To redeem 
village life from dulncss Mr. Peake thinks a population 
of about rooo would be desirable, and that in such 
a unit most standard occupations could i)C represented, 
an important factor of contentment now commerce 
lias enlarged our neCds. He pleads for farm buildings 
around tlie outskirts of the village so that the labourer 
maybe near his bea.sts, and for small holdings in the outer 
ring of the village. A village of 1000 can have a doctor, 
a lavvver, a bank, a bootmaker, a builder, a carpenter, 
a reasonable school, a public hall, and a few shops 
of some value. Such villages would encourage retiicd 
people, maiden ladies without specialised occupation, 
.md so on to settle in them, and might well lead to a 
redevelopment ot handicraft at all events in leisure 
time 

The dct.iiled suggestions may rai^e dispute, but 
what IS of value here, besides the long and intimate 
vvorking-ex|)iTienee of rural life wdiith the author 
pcls•se^^es, IS the lari that the |)rcsent uniortimale 
lendene v' tovvarcH separatist s[)ec lalism is avoided. 
It Is v( en that small holdings /nr sc arc* not enough, 
and that tin* settling of wage lates or drafting ot 
housing schemes is only a partial help. It is Mr. 
IT.ikeT dc‘^lle to start Irom life, and from the provisic.ni 
ol op])ortuuities of hc*althy exercise ol varied f.v'ulties, 
that maiks out lus book as wcirthy of carelul and 
e.irnest cu^^lclc•^.ltlon. U. J. F. 


Climbing Palms and the Sago Palms. 

Iniial'y ol Ihf Royal liolanic Ciuxlfii, (Calcutta \ o! i2 
Part 2. A^aalu Palms l.c/^todocaryt'o'. Part 
The Speeu's of the (I'eiieia : Ceealolohiis, Caloslnilha, 
Pl('(io<omia, Pleetocomiojya^, Mynalepi-^, Zalandy 
Pigajetfa, KuPhalsia, Metroxyton, Kngeissoiia Kv 
Hr Ocloard.j Heecan. Text, pi>. vi t-231-1-6 plates. 
Plalc'i, 120, size 21 in x [4 m. ((.‘alriitta Hengal 
SerT‘'tanat book Depot, 1918-1(^21.) Rupees 40 ; 3/ 

T IS a matter of great legrel that the late I’rol. 
Bec-can did not live to sec (he publication ol the 
final part c)l his fine memoir on the Asiatic Lepido- 
c'arv'c.e, vvhicli he had verv filkmglv ck'dicaled to the 
meniorv of the late Sir George Ring, the founder ol the 
.\nnals ot tlie ('aleulta Botanic Gaidcn. 

It was charac terislir of Sir George that he selected 
the projier peojile to prepare the valu.able memoirs 
th.il have preceded the one under review, though his 
ow'n eontnbutions are among the most noteworthy of 
the senes. This present jiart constitutes the third of 
Prof. Peccan’s memoirs on the Lepidoearyeie, vol. xi. 
having been devoted to the important genus (alainus, 
and vol. xm, part i, to the genus Uscmonorop.s. Like 
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its predecessors, the present part is accompanied by a 
magnificent series of plates and analytical figures of the 
flowers and fruits of the various species, which very 
materially enhance the value of the memoir. 

Tlie genus Ceratolobus, which is confined to the 
Mahiy Peninsula, Sumatra, Java and Horneo, consists 
of SIX species, four of which are described by Becrari. 
Three of these four are found in Borneo and two in tlic 
ifulav Peninsula—one of the later, C. Icevigatw;, Becc. 
Inuing six varietal forms spread over the Malay 
Peninsula, Sumatra and Borneo. Calospalha Scor- 
techitui, collected by that assiduous botanist, Father 
Scorlechmi, in Perak, and described by Bcccari, comes 
next on the list and is an interesting and very distinct 
palm, having a homogeneous albumen in the sced.s, 
t^\o to tiiree m a fruit. In the genus Plectocomia, 
which arc large, spinous, calamoid palms with terminal 
inflorescences, six new speucs arc described. One of 
these, Kerrana, was discovered at Doi Soelep, near 
Chiengmui, Siam, by Dr. Kerr, who has ma<le known 
to us llie riches of llie Siamese flora by his admirable 
collc<'tions in that country. 

Pleciocomiopsis is a new genus described l)y Heccari, 
containing fn-e species, from I.ower Buima and through¬ 
out the M.day Peninsula and Sumatra, and is again a 
calamoid, dimdous genus allied to Myrialepis, Becc. In 
its \egctative organs it resembles Plectocomia, though 
It differs widely in the spadices and flowers. Bcccari 
then passe.s to the genus Zalacca, a characteristic and 
exclusively Indo-Malayan group containing thirteen 
species, denizens ot rich, deep and moist soil in the 
rect'sses of primaeval forests. The home of Z. eduhs, 
which is fre<|ucntly cultivated for its edible acid fruits, 
IS not definitely known, l)ut it is considered to be a 
native 01 the Malay Islands. It has been known since 
the time ol ('lusius, who examined fruits of this palm 
sent over from Bali in brine about 1600. 'fwo new 
varieties of thus species arc described, and six new 
species 1 )}' Beccan; of the latter, Z. dubia is only c er- 
tciinly known from the male flowers. 

'rhe genus Pigafetta described by Bcccari was 
regaidecl liy Maitius as a section of MeUo\\,lon, the 
sago palm, but Beccan proves that it is a distinct 
genus by its polycarpg: nature. It is not closely allied 
to any other genus of Lepidocaryeie, and is a tall tree* 
with dicecious, axillary spadices and small calamoid 
fruits. It IS due to these small fruits, no doubt, which 
are eaten by birds, that this palm, P. Jilaris, has so 
wide a range m the Moluccas, Celebes, New Guinea and 
Indo-Chma. 

'I’he next genus dealt with, Korthalsia, is again a 
genus of climbing palms containing twenty-six species, 
mainly Malayan. They are ui economic use as, being 
very tough, the naked canes arc used for lying, etc., by 
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the natives; they are also ot interest in being m\ rme- 
cophilous,with the appendage at the mouth of the leaf 
sheath (the ocrea) largely developed and sometimes 
transformed into a closed ant nidus. Kxtra-florai 
nectaries are also developed in the axillc ot the leaflets. 

Metroxylon, the sago palm, and Eiigeissona, one 
species of which, K. iililis, Becc , aho )ielcK a sago 
flour, complete the Asiatic Le|)idocaryc\c\ and the part 
IS concluded with an enumeration ol the extra .'\sialic 
palms belonging to thus familv, among which Raphia 
and Mauritia aie perhaps the best-known genera. 

The genus .Metroxylon contains six species with 
numerous varieties, and the account of these valuable 
palms occupies nearly forty pnges ol the memoir. They 
are arhorcscenl palms with a terminal inflorescence, 
and the two best-known species arc , 1 /. Rumphii and M. 
Sdgus, which are widely cultivated in llu' Moluccas, for 
the sake of the starch or sago flour cxtrai led trom the 
stem. Both these palms yield many otluT com¬ 
modities used by the natives. Brof Becian considers 
the Moluccas to he the home of iliehc two ^pe^u■s, and 
especially the island of Ceram, where a new spccic.s, 
M. S({uarrosum i Bccc., has been lound in abundance at 
the east end. Owing to their importance in aflording 
food to the natives, they have now liec*n earned far 
and wide. 

To appreciate the value of this work it must be 
studied in detail, and all students of palms and botan¬ 
ists generally will realise liow much they have lost by 
the death of Prof. Bcccari, who was the pre-emjnent 
authority on palms. A. W. IT. 


The Control of Electric Power. 

S^cilching Equipment for Po 7 oer Control. By S. Q. 
Jlayes. Pp. vin-463. (New York and London: 
McGraw-IlilI Book Co., Inc., 1921.) 20s. 

S O.ME of the most important problem^ with which 
the engineer of a large power station has to 
deal are in connexion with the switche.', and control 
apparatus ot his distribution system. Information 
on tins subject can be tound in .1 \erv condensed 
form m several text-lx^oks, but there is a demand 
for mure detailed information, and in piirtuular there 
is a great demand tor a delimlo statement of the 
physical prim iples on which many of these devices 
are supposed to act. In Mr. S. Q. Hayes’ book detailed 
information is given of many t\pes oi switchgear of 
American manufacture, Init as a rule the descriptions 
are similar to the descriptions we get in mamifacuirers’ 
catalogues, and in some cases they are actually taken 
directly from these catalogues. 'I'he author is one of 
the leading experts on switchgear, and occasionally 
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the reader is gratified by a brief description of the theory 
on which the device is founded, but in many cases no 
hint is given. 

In our opinion the value of the book would be very 
greatly increased by-' additional brief descriptions of 
the physical laws which govern the action of many of 
the devices used by engineers. For example, a table of 
the rating factors by which the voltage of a given circuit 
breaker must be multiplied so as to get its rating at 
various heigiits above the sea level is given. It would 
be useful to give the theor>’ used by the General Electric 
Company of America in getting these numbers. 

Many types of the spark gaps used in practice are 
given, and it is pointed out that tlie sphere gap has a 
greater speed of discharge than the horn gap. The 
“ impulse gap/’ which wc believe was perfected during 
the war in connexion with the spark gap used in the 
magneto circuit of an aeroplane, is now adopted for 
lightning arresters. The Westinghouse Company state 
that it is more eflicienl than any other spark gap. An 
investigation of the action of the lightning arresters 
described would be a very promising field of research 
for the pure physicist. 

In reading this lx>ok one gets accustomed to the 
American words “ resistor ” and “ reactor ” which 
are used for “ resistance ” and “ reactance toil ” 
respectively, and these words might well be adopted 
in this country. Electrical engineers talked about 
“ omnibus bars ” thirty years ago, it then became 
“ bus bars,” and now apparently it has become 
“ busses.” This book will be useful to the switchgear 
expert. A. R. 

A Modern Text-book of Chemistry. 

Inorganic Chemistry. By Brof. T, M. Lowry. Pp. 

xi + 943. (London: Macmillan and Co., Ltd., 1922.) 

285. net. 

F ifty years ago there were no books on physical 
chemistry. The work which had been done on 
the borderline of physics and chcmi.stry was scattered 
in different journals and was not readily accessible to 
the student. The first Volume pf Miller’s “ Chemistry,” 
Tilden^s “ Chemical Philosophy,” and certain articles 
of the old Walls’s “ Dictionary ” were the first available 
summaries of what is now one of the most important 
branches of the subject. The works of Lothar Meyer 
and Ostwald, published in the late ’seventies of the last 
century, did much to direct attention to the importance 
of physical chemistry. The first professor of physical 
chemistry was appointed only twenty-five years ago, 
and even now this branch of the subject is still allotted 
to a lecturer at some of the universities in this country. 
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It is now recognised that inorganic and organic 
chemistry will become a mere record of facts, the inter¬ 
pretation of which,.without the aid of physical chemistry, 
will remain undisclosed. It is therefore a matter of 
congratulation to the publishers that they should have 
been able to arrange for the publication of a book on 
inorganic chemistry by a physical chemist. The 
author is also to be congratulated on the way in which 
lie has fulfilled his task. Perhaps the severest test of 
such a book is to refer to all the parts of the work 
which one knows are stumbling-blocks to the ordinary 
intelligent student. Prof. Lowry’s book stands this 
lest remarkably well ; in one case alone, the liquefac¬ 
tion of gases, will the information need to be supple¬ 
mented by the teacher. If it had been possible to give 
the references to original papers the book would have 
sufficed for any chemist who was not intending to 
devote him.seif to inorganic chemistry as his main 
subject, although the author in his preface seems to 
disclaim the u.se of his book as a liook of reference. 

The book is admirably produced, and the illustra¬ 
tions are remarkable, no less for their number than 
for their clearness. The book may be heartily recom¬ 
mended. H. B. Baker. 


Our Bookshelf. 

Drahtloser Vbersee-Verkehr. Von Dr. Gustav Eichhom. 

Pp.69+xx. (Zurich: BeeretTie, 1921.) 7 franc-s. 

In the first two chapters of the publication under 
notice, an excellent description is given of the great 
German radio-station at Nauen and of the receiving 
station at Gcllow, twenty miles south of it. The 
third chapter discusses the theory of thermionic 
tubes, and the method of indicating the paths of 
the various currents by marking them in different 
colours is to lx: commended. The last chapter 
on radio-telephony is concerned mainly with modern 
German practice. In the Appendix a few well-known 
papers by Howe, Vallauri, etc., are published. The 
book is clearly printed, and the photographs of the 
Nauen station and the great lattice tow'crs witli their net¬ 
works of wires show on what a huge scale it is designed. 

During the last few years the station has been 
practically redesigned. The standard system of trans¬ 
mission does not yet seem to have developed. For 
example, they are at present constructing seven new 
towers, each 210 metres high, to enable them to com¬ 
municate with Argentina. Under favourable atmo¬ 
spheric conditions the Telefunken Co., who own the 
station, have maintained communication with Japan 
for several years, although the messages have to go 
overland across Europe and Asia. The antennoe can 
be separated into four separate sections, each of which 
can be attached to a separate transmitter. When 
weather conditions are adverse all the antennxe can be 
connected in parallel. They then have a joint capacity, 
of 0*01 microfarad. The two largest sections are each 
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connected with 4dc> kw''high-ir^ucncy alternators 
through two tfr frequency doublers corihected in 
cascade. The smaller sections are connected to smaller 
machines. Although'the antennae are close they can 
be operated quite independently of one another. 

Dr. Meissner, the engineer-in-chief, hopes to reduce 
the earth-resistance of the antennae to a fraction of its 
present value. How much this resistance lowers the 
efficiency can readily be seen by the figures given m 
this book. For example, in one case the effective 
current in the antennae is given as 360 amperes and its 
resistance is 27 ohms. We learn that radio-telephonic 
systems are now established between Munich and 
Frankfort and between Berlin and Hamburg. 

Phvtopalaontologie und Geologie. Von Prof. Dr. W. 
Deccke. Pp. iii + 97. (Berlin: Gebriider Bom- 
traeger, 1922). 6r. 3<i. 

Prof. Deecke’s essays on broad questions of geology 
always provide interesting reading. The present work 
is perhaps unduly sceptical; but its stimulus to further 
comparison and correlation is based on careful reasoning. 
While mention is made of the importance of plants as 
rock-formers, the main thesis is their value for geologists 
as indicating topographic and climatic conditions in 
the past. The author shows how vegetation growing 
on cold uplands may become entombed in the down- 
wash from mountain-sides, and he strongly opposes 
the notion that the flora of a sheltered Miocene marsh 
at (Eiiingen may be used as an illustration of the con- 
icmporaneous flora on the Swabian Alb. Even the 
beautiful theory that the occurrence of rings of growth 
in fossil trees indicates an orderly recurrence of .seasons, 
while tlieir absence indicates a uniform climate, comes 
in for useful crilici.sm. Though the author states the 
importance of calcareous algai in forming Carboniferous 
limestones and, aided by their magnesium, Triassic 
dolomites, we miss a reference to the Cryptozoon 
question. This is a mere petrograpliic detail in the 
general discussion, which leaves us with the impression 
that gooloKV, including the determination of local 
conditions ut plant-growth, may be of more service to 
palfcophylology than phytopalicontology can be to 
8ealog>'. G. A. J. C. 

Practical Mathematics. By A. Dakin. Part i. 
(Mathematical Scries for Schools and Colleges.) Pp. 
viii + 362 + ift + xxiv. (London: G. Bell and Sons, 
I.id., 1921.) 5^. 

Tiii.re should be a considerable demand for Mr. 
Dakin’s book, as it contains just the sort of mathe¬ 
matics jriiat is rcquire<> by those who have to learn 
sonfe elementary mathematical processes for practical 
use: decimals, mensuration and a few other topics 
in arithmetic, algebraic formuhe and equations, 
grapliical methods, the geometry of rectilinear figures, 
similar figures, the circle and the sphere, with some 
numerical trigonometry. The treatment is very 
pleasant, and the student who uses the book will 
certainly fail to experience the aridity that the popular 
mind associates with mathematics. Mr. Dakin’s 
account of ^aphs is particularly good; the intro¬ 
ductory portion with the comparison ^nd correlation 
graplis ca®Qb but .grip'.th©''student’5.. inteirest, andj. 


ihak^ him feel that the method of graphs is worth 
acquiring. Historical notes are incorporated in the 
biain text, and occasionally they are worked in very 
skilfully. Presumably the tables are given the title 
“ logarithmic tables ” from force ol, habit: they con¬ 
tain only natural trigonometrical ratios. 

If the second part maintains the high standard of the 
present volume, the author will hdVe added a valuable 
treatise to available books on the subject. It is to 
be hoped it will not suffer the fate of so many 
sequels. S. B, 

Cours cotnplel de malhinuitiqnes speciaUs. Par Prof. 

J. Haag. Tome 2, G6om6tric. Pp. viii + 661. 

(Paris : Gauthicr-Villars et Cic, 1921.) 65 francs. 
This is the second part of Prof. Haag’s complete 
treatise on pure mathematics a.s required by the 
ordinary student specialising in matlicmatics. The 
first part dealt with algebra and analysis: the present 
volume is geometrical in the widest sense. We thus 
have analytical and .synthetic geometry in two and 
in three dimensions, all treated simultaneously. A 
correct description of the book is therefore to call it 
a compendium of modern methods in geometry; it 
contains a vast amount of information of a funda¬ 
mental character, and makes excellent reading. 

Contrary to usual practice, especially in this country, 
the author does not devote very much space to conics as 
such. Perhaps he is right in thinking that the general 
practice of making a long and detailed study of the 
curves of the second degree tends to endow them with 
an importance that their practical usefulness does not 
justify. On tlie other hand the methods of the calculus 
arc used freely. 

Exercises in illustration of the principles and methods 
are conspicuously scarce, and no examples are given 
for the student to work. One is led to wonder whether 
a student can derive any considerable benefit from 
reading mathematics like a novel. 

The Foundalions of /Estheiics. By C. K. Ogden, I. A. 

Richards, and James Wood. Pp. 95 +pi. I-XV. 

(London : G. Allen and Unwin, Ltd , 1922.) js. 6 d. 

net. 

The aim of the authors of this short treatise on 
aesthetics, as stated by themselves, is to present in a 
condensed form the greater part of accredited opinion 
on the subjei't while relating it to the main positions 
oi the theory of art criticism. The various theories 
are not brought into opposition, but arc distinguished 
to allow to each its separate sphere of validity. Beauty 
is thus discussed as intrinsic, in relation to the medium, 
to mysticism, and to its social effects and the like. 
They themselves find the solution of the problem in 
synaesthesis, a term covering a state of equilibrium 
and harmony in whiclr the percipient becomes more 
fully himself and at the same time is in sympathetic 
understanding with other personalities. Hence arbes 
the educative value of art. T’his theory is acceptable 
so far as it goes, but, like much of the current theory of- 
aesthetics, in describing the “ how ” it fails to answer 
the question “ why,” a matter in which the anthro¬ 
pologist, censured by the authors, may be able to assist, 
.jii vieW/Of the current vo^ue of non-European art. 
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Cancer of (he Breast and its Treatment. By Prof. W. 
Scjrnp.soi) Jlandley. Second edition. Pp. .xvii + 411, 
(London : Published for the Middlesex Hospila! Press 
by j. Murray, 1922.) 306. net. 

It is now more than six years since the exhaustion of 
the flr^t edition of this book, m whieh Sampson Handley 
sot out to place the operative treatment of cancer of 
the breast on a more rational basis by a closer study of 
the pathology of the disease. TIis main com'liision.s 
were; (j)lhat carcinoma spreads centnfupally by per¬ 
meation ol the lymphatic plexuses ; (2) that reparative 
processes inadequate for cure are a normal part of the 
cancer process ; (3) that inflammation and fibrous 
tissue formation are the principal of these defensive 
processes : (4) that invasion of the serous cavities is an 
c\ent of critical importaiu'c in the process of dissemina¬ 
tion ; (5) that the embolic llieory is only true for 
exceptional cases Tlie author instances inu( h detailed 
evidence in sLip[)ort of thisc \'iews, which have won 
wides])rcad, though not universal, acceptance. 

The present edition contains new chapters on 
radiological treatment, recurrence, Paget’s disease of 
the nipple, lymphaiigioplasty, and injury as a causative 
factor in cananoma. The book is well arranged and 
excellently illustrated. 

A Handbook of Some South Indian Grasses. By Rai 
Bahadar K. Ranga Achariyar. Assisted by C. 
Taduhnga Mudaliyar. Pp. \i 4-318 (Calcutta: 
Butterworlh and ('o., Ltd.; London: Constable 
and Co., Ltd., 1921.) 4 R. 8 As. 

This book is intended to serve as a guide to the study 
of the grasses of the plains of South India for the use 
of oHicers of the Agricultural and Forest Departments 
and others interested in grasses. To remedy scarcity 
of fodder, foreign grasses and fodder plants have been 
imported, but so far none have been established on 
a large scale. The same amount of attention bestowed 
on indigenous grasses would ha\e yielded better results. 
About one hundred grasses of wide distribution m the 
South Indian plains are described in this volume. The 
arrangement adopted is that of the “ Flora of British 
India.” Keys for the identification of genera and 
species are given, and good descriptions of each species 
are ai'companied with figures of llie whole plant and 
of the spikelel and details of the flower. The descrip¬ 
tions are prei'eded liy a useful general account of the 
vegetative organs and flowers, and the histology of 
the stem ami leaf. The figures, though not always 
quite sharp, are sufficiently clear to he a great help 
towards the ideiUificaiion of a given specimen. The 
handbook should prove of good service m South India. 

The World About Vs: A Study in Geographieal Environ¬ 
ment, By 0 . J. R. Howarlh. Pp. 94. (London: 
Oxford University Press, 1922.) 2S ()d. net. 

Mr. Hovvarth has written a small book on a most 
important subject. Its size is the only fault we have 
to find with this excellent volume, although it is a 
pity that a title more descriptive ol the content was 
not chosen. Enthusiasm for the geograjjhical point 
of view too often leads to exaggerated statements of 
the influence of environment on human activities 
and is prone to encourage generalisations which not 
infrequently ignori; the facts. Mr. Howarth is too 
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! careful a geographer to fall into these bad ways. 
He traces the nature of geographical influences, and 
in selected rases tries to estimate the forces of the factors 
involved. Chapters on the factors of environment are 
followed by others on distribution, migration, and trans¬ 
port. Particularly suggestive arc the chapters on geo¬ 
graphical environment and political states, and the local 
application of environmental study. The latter ex¬ 
pounds the idea of regional survey in its value as a 
co-ordinating study of the things and peoples around 
us. Mr. How'urth’s thoughtful and lucidly written 
volume should help geography to find its proper 
place m educational schemes. It deserves to be read 
widely. 

Eyes and Spectacles. By Dr. M. von Rohr. Rendered 
into English by Dr. A. Harold Levy. Authorised 
translation. Pp. vn-130 + xxii. (London. Hatton 
Press, Ltd., n.d.) (is. net. 

Wk believe that this little hook by Dr. Moritz von 
Rolir will prove as helpful to other English readens 
as It has been to the translator. Not only should 
It he read by those who prescribe and those who 
make lenses, hut also by those w'ho have to teach 
medical students or others the elementary principles 
on which the science of ophthalmology is based. The 
first part of the book dcuLs with the eye itself, and 
also perspective as a form ot perception by means ol 
which the arrangement in .space of the outer world 
becomes manifest to the observer. The most im¬ 
portant section (d the book deals with spectacles, 
and stress is laid on the two fundamental problems 
of increased clearness of vision and the alteration of 
direction of the object perceived. The final portion 
of the volume deals w'lth spectacle frames. The 
translation, which has had the advantage of the author’s 
revision, appears to have l)cen carried out in an eflicient 
manner. 

The Link between the Practitioner and the Laboratory .* 
A Guide to the Practitioner in his Relations with the 
Pathological Laboratory. By ('. Fletchei and 11 . 
McLean, Pp. 91. (London : H. K. Lewis and Co., 
Ltd,, 1920.) 4^. Gd. net. 

Tins little book is for the guidance of the medical 
practitioner when he is obtaining the assistance of the 
laboratory. It enumerates clinical conditions with the 
appropriate pathological investigations, and gives clear 
instructions for the collection and transmission ol the 
necessary material, there is also a brief resume of 
vaccine and serum therapy. Attention to the details 
.given will certainly assist the practitioner in sujiplying 
to the pathologist the right ma.terial in the rig^it way. 

Jennie Coit^: The Man and his Work. By Hugh 
MacNaughten. Pp. xi + 52. (London. Methuen 
and Co,, Ltd., 1922.) 2s. net. 

An ambitious titly appears on this book, which is really 
an enthusiastic appreciation of a doctor from whom the 
writer has received benefit. It records vividly scenes 
at Nancy, Eton, and London when Coue gave demon¬ 
strations of Ins methods. The writer gives a very 
charming impression of Couc as a man. Tlie book is 
not, however, nor does it purport to be, a scientific 
treatise on Coue’s theories of suggestion. 
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Letters to the Editor. 

\The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return, or to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of NAruRi-;. No notice ts 
taken of anonymous communications.^ 

Capillarity. 

Jn .Mr W Ji Hardy’s excellent “ Historical Notes 
upfiii Smfaee Energy and iMines ol Short Eaiige ” in 
of March 23, vol 100, p. 373, he remarks 
fliat “ the I'xact wav in which the altiactive forces 
ail in causing the rise of fluid in capillary tubes 
ami liic spreading of tlmd over solid and thud sur¬ 
faces IS still obsciiic ” He cMdeiitly reiccts all 
e.\|)lanations by any T-apUu ean conception of molcc- 
ul.ii attuution He probably holds that the e.x- 
])laiiatioii IS to be sought in the modern electric 
theory ol the constitution of matter, but that tins 
theory has not as yet been develo]K'(l far enough to 
throw siiitidenl light on the ipieslion. Hy the use 
ot the teiin “ attractiv(‘,” however, he restricts the 
nujinry to .1 limited class ol foices m tcims of which 
Ihese plicnonicna are to be explained. It is just 
possil)!<- lliat this restriction may preclude the solution 
of ihc pioblcm 

'lliat It IS ])ossible to conceive of a force winch 
lannot be jnit in this class of “ attractiv<‘ ” lorci's of 
shoit lango may be .shown If a mass consisting 
of a single molecule exists at all, it has a position 111 
ctlici-spaie at some partu ular instant It may be 
(onsnlcred isolated from all other masses. Tlicie is, 
then fore, a closdl bonndaiy within whudi there are 
piojMTties differing horn Ihosi' not witlim tins 
bomul.iiv Any jxiii of tins closed boundary may 
bi lomcni'd as an area l.x'tween space-regions 
< ailed "mass” and ‘‘no-mass” H wc .say that 
lhi\ ! irrrlopiuf^ area tends to btnonic /«•>'<, w’e have 
dolim'd a ” lorcc* ” which uiimol be included in the 
class ot a1lracli\c foiccs Further, if wc say that, 
lelii'n lu'o '•iidi enclosmcs conir into Lontaet, the tendency 
ii) deonis, does not cvnl in the ayea of contact, since 
tliere is no dislinctioii ot jiroperties on ojijiositi* snh's 
ol tills au.i wc have delined the law of the ” forei' ” 
fui like m.dses h'lmilly, if we say lh.1l whoi the 
iioo aye iinUke there is this distinction of fro- 

pertie^ and, consequently, a tendency of ihc common 
aiea to dn tease, we have extended the law to unlike 
masses Space will not permit the elaboialimi of 
tlirso conceiilions 

'the question is • Does tins ” force ” as conceived 
al)o\e really exist Whetlier il does 01 not, repeated 
apjilicalions of the law' as stated will account for 
surface tension of visible iKpiiil and solid suriaces in 
terms of it It will ])c admitted that the phenomenon 
ol coalescence of visible spheres of like hi[uids is a 
<lncct ajipluatiun of t|jc law. Also, in Ins lettci on 
” Cohesion ” in Nati’rk of Jamiarv 5 {vol 100, p 10), 
the piesent writer has shown cxjierimentally that 
visible extenor cohesion and adhesum m solids and 
lujuids may be accounted for by surface tension forces 
aloiK', and, consequently, may be explained by 
mold ular (surface) tension Now ihese and even 
capillary-nse and lluid-spreading might conceivably 
be explained by intermoleeular electric forces, though 
this has not yet been <lone , but it is difficult to see 
bow the latent heat of a gas can be so accounted for, 
since in a gas the molecules arc tix) widely separated 
to admit of short range iiiterm--lccular action at all, 
and the condensation of a gas, by whicli alone this 
great amount of heat is made available, is unattended 
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by any chemical change «>r electrical effect, i'lus 
latent heat, however, may be fully accounted foi by 
molecular surface tension, as the writer has shown 
in the Phil Maj^. v .ji, p 877. 

Either, then, the latent he.it of a gas must be 
otherwise accounted tor, 01 the existem c <tf molecular 
surface tension imist lie a<lmUled rins m tniii, 
it IS Irue. may eventually be exjil.imed Ity tlic action 
of electiic torccs m the interioi oi the isolated molecule. 
In the meantime the writer otlcis the followmig e\- 
jihination of capiH,iiy-rise .nul sm fai e-sju-eadmg m 
terms of molet ular tension as concei\e<l above 

riio following jilienomen.i are illusli.itivc (a) If 
two free spheies of immiscible luiuuls be biought into 
contact, the mass of the one smldtuily jiroceeds 
completi'ly to envelop the mass of the otlu-i (6} If 
a tree Inpiid sphere and a small solid which does not 
diss<ilve 111 the liquid be iirouglit into cimlacl, one of 
two actions lakes place eitlici the mass ol the licjuid 
forms a closed slientli about llie solid, or the mass ot 
the solid tends to envelop the lupiul, but is prevented 
by inUiiial cohesion from assuming llu’ neiessary 
form 'Fhe iKpiid then st.nuls out as a (.ui\i-<l iiioinul 
on the soIkI with a (lislmct ‘capillary” angle 
With watei mercury acts as a solid inet.d It is on 
this dirieiential action of this suif.ice foice of water 



in union with those of small paitides of minerals and 
rucks that the llotatioii [irocesses for lumei.d siqiaia- 
tion depend 

When a li(|uid is 111 contact witli a solid, there an* 
thice areas in which this lendetuv to thiyiase exists 
in ditfercmt degrees, namely, the lic|md-.iir. the soUd- 
air, and tlu' sohd-lK]UKi ateas, the sum of the latter 
two .iriMS being constant At contact the only 
jiossible way m which these latter two leiulcncies 
can result in action is to decrease the sohd-.iir area 
from Its maximum by mcrcMsing the solid-licpnd an;a 
tiom .'cro Kx'pc'rimeiits show' (Nviuki:, ibid) that 
this change' .ilw.iys proceeds to some extent In the 
case of \v<iter .ind rock it pioceeds until all the solid- 
air area b'-comes solid-hc[iucl area It docs not reach 
this limit m the case of water and a muu'ral. 

Hut the extent of this lliiul-spreadmg depends 
further on (i) the tendency to decrease of the hc|iud-air 
area, unrestneted by intorn.il eohesion, (i) the force 
of gravity acting on the licjuid mass, {3) tlie lorni of 
the solid aiea, and (j) the amount of the hciuicl. 
I'lms, a small drop of an oil such .is oleic acid may 
not spread far on a horuontal glass surface, since the 
decrease in the glass-air area involves increases in 
both glass-oil and oil-air areas ; wheteas m capillary- 
nse this decrease does not involve any increase in 
oil-air area The oil will, therefore, ascend until its 
increasing weight balances the tendency to decrease 
(tension) in the glass-air area witlmi the tube. Again, 
a hanging diop of the oil will completely envelop 
a large fragment of glass and hold it against its 
weight. 

Il IS plain, then, that methods of measuring surface 
tensions of liqiiid-air and liquid-liquid areas should 
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be. so far as possible, free from errors arising from 
unknown changes in liquid-air areas and from the 
unknown solid-air and solid-liquid tensions. It will 
be seen that the capillary-rise method in reality does 
this, though there is difficulty in measuring the 
internal bore and Hoeping it clean. But tlie following 
arrangement seems to be as nearly as possible free 
from these objections, and to be adaptea to measure 
the tensions of interfacial liquid surfaces as well. 

The liquid (mercury excepted) is made to drop 
from a fine capillary tube having thm walls as in 
Fig. I. In forming the drop, it spreads upward over 
the exterior surface and reaches a limiting size, shape, 
and position. It then slips down the tube at a uni¬ 
form velocity with little modification in size or shape, 
and after suifenng a slight check in its motion breaks 
its connexion anti falls. Wc may then equate the 
whole tension about the tube with the weight of the 
drop, so that T,aXirff,-WL or where 

Tj, is the liquid-air tension and d, is the external 
diameter of the tube. 

The same drop formation occurs w’hen the tube is 
arranged to drop water downwards m any lighter oil, 
or by a bent tube (Fig. 2) upwards in a heavier oil. In 

this case we have tlie equation = 

vdt Pu 

where the suffixes iv, 0, e, and i denote the words 
water, oil, external, and internal, and p is density, 
from which the tension of the water-oil surface may 
be calculated 

On the contrary, when oil is dropped either down- 
w’ards or ujiwards in water, it does not spread on any 
exterior water-glass surface, but forms its attachment 

as in Fig. 3. In this case we have T„o = x 

TTW* Pg 

I'hese all give results agreeing with those recorded 
in the standard tables. 

In accordance, then, with this conception of an 
elemental force not included in the class of “ attrac¬ 
tive " forces, w’c should expect that these changes 
m area would be always attended by a rise in tempera¬ 
ture. If it be asked why the enveloping area about 
a free molecular mass tends to decrease, there is no 
answer ; and luuthor is there an answer to the question 
as to why a large mass tends to approach another. 

\Vn.soN Taylor. 

Physics Lalx)ratory^ 

University of Toronto, Canada, July 15. 


The Influence of Science. 

The seeming contradiction in my summary account 
of the case of Galileo (Nature, August 5, p. 180), to 
which Sir Oliver Lodge directs attention in his letter 
(Nature, August 26, p 277), needs an explanation. 
The great work of Copernicus (1543) was dedicated 
to a Pope, Paul III. ; none of the Roman Congrega¬ 
tions found any objection to it, and (Whewell, “ His¬ 
tory of the Inductive Sciences,” I. 418, ed. 1847), 
says ” lectures in support of. tlie heliocentric doctrine 
w’erc delivere<l in the ecclesiastical colleges.” This 
was because of its being taught as a purely scientilic 
doctrine. 

Sir Oliver wntes that Galileo ” had endeavoured to 
get the Church to realise that the doctrine was not 
really antagonistic to Scripture when reasonably in¬ 
terpreted.” This statement needs qualifying. Had 
Galileo contented himself with teaching the Coper- 
nican doctrine as a scientilic liypothcsis, he would 
not have been molested. But, being a fierce con¬ 
troversialist, he wanted to confound his many ad¬ 
versaries, the mathematicians, and the Aristotelians, 
by showing that Scripture was on his .side (cp. Sir 
David Brewster,' ‘ Martyrs of Science, ’' , Hence, 
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disregarding the advice of the Bishop of Fermo " not 
to raise the question,” and that, too, of many other 
ecclesiastic^ friends, among- them uardina^ and 
Prelates, to the same effect, he demanded that ” the 
Pope and the Holy Office should declare the Copemican 
system to be founded on the Bible.” Hmc illae lacrymae. 
On the other hand, the attitude of the Churchmen is 
well illustrated in a letter from Cardinal Bellannine 
to the Carmelite friar, Foscarini, one of Galileo’s 
friends, dated April 12, 1615. He writes : ” If a true 
demonstration should be found that the Sun is placed, 
at the centre of the world, and the Earth in the third 
heaven, and that the Sun does not turn round the 
Earth, but the latter round the former, then it will 
be neccs.sary to proceed with great prudence m the 
explanation of Scripture, winch seems to say the 
contrary, and rather to avow that we have not 
understood it, than to declare a demonstrated fact 
false.” Astronomers had to w'ait until the discovery 
of aberration by Bradley before such a true demon¬ 
stration was found. 

Sir Oliver also writes that “Galileo was made to 
recant, to abjure, and curse the theory of the earth's 
motion.” Whewell tells us {loc. cit., p. 410), “He 
(Galileo) was accused before the Inquisition in 1615, 
but at that period the result was that he w'as merely 
recommended to confine himself to his mathematical 
reasonings upon the system, and to abstain fiom 
meddling with Scripture.” After Ins contempt of 
court, in the second trial, of the year 1632, he was 
condemned as “ vehemently suspected of heresy ” 
He was sent to Aicetri, and had to recite a penance 
of certain prayers. 

There was no implication in my fortnei letter, as 
Sir Oliver writes, “ that there was really no punish¬ 
ment, and that there was no call for anxiety and 
distre.ss.” The implication w’us that his troubles were 
largely, if not entirely, of his own seeking, and that 
his treatment was, according to the quotations I gave 
from Whewell, and from I>e Morgan, comparatively 
mild. 1 purposely quoted from non-Catholic writers, 
as they cannot bo suspected of partiality towards the 
Roman Congregations. To these I add the testimony 
of Sir David Brewster {loc. cit, p. 88): “ During the 
whole of the trial Galileo was freated with the most 
marked indulgence.” Sir Oliver Lodge’s quarrel is, 
therefore, with such eminent scientific men as Whewell, 
De Morgan, and Brewster (see also op. cil, p 77), to 
whom we may add Huxley, who (“ Life and Letters,” 
ii. 424) avowed that “ the Pope and the Cardinals 
had rather the best of it ” 

But my chief implication was, and is, that the case 
of Galileo cannot fairly be considered as evidence of 
the hostility of the Church to natural science, and as 
a hindrance to her legitimate influence. Finally, I 
trust Sir Oliver Lodge will not think me discourteous 
in not treating of the other points raised in his letter, 
as I do not consider them to be relevant to the present 
discussion. A. J.. Cortie, S. f. 

Stonyliurst College Observatory, 

Augu.st 31 


The Production of a Standard Source of Sound. 

I HAVE recently had occasion to consider the 
problem of constructing a simple standard source of 
sound, and have been favourably impressed by the 
possibility of employing a “ hot w-ire ” grid—as used 
in the Tucker microphone (Phil. Trans A, vol. 221, 
PP- 389-430)—for this purpose. In this microphone 
the grid is made of fine platinum wire and heated by ' 
a current of 20-30 milhamperes. It is mounted in 
the orifice of a Helmholtz resonator, and when the 
latter is stimulated by a sound of suitable pitch, the 
vibration of the air in the orifice causes ah increase 
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in the average rate of loss of heat by convwtion, and 
consequently there is a the temperature, and 

hence in the resistance, of ^e grid. The fall in 
resistance can be measured by a Wheatstone bridge 
metliod. The way in which it is suggested tliat this 
process may be utilised in the construction of a 
standard source of sound is as follows. The source 
is made in tlie form of a cylindrical Helmholtz reson¬ 
ator—say from brass tubing about 2 in. diameter. 
At one end is fitted a telephone in such a way that 
the diaphragm forms part of the inner wall of the 
resonator, while at the other end is the orifice carrying 
the hot-wire grid. If the telephone diaphragm is 
made to vibrate by current from a thermionic valve 
oscillator, and the frequency of the current is adjusted 
until It is equal or nearly equal to that of the resonator, 
a i>ure tone of moderate intensity issues from the 
orifice. At the .same time the hot-wire grid suffers 
a change of resistance which provides a measure of 
the amplitude of the vibration in tlie orifice, and 
hence of the strength of the source. With a standard 
pattern grid and holder the change, in resistance is 
about laohms when a sound of pitch 20ovibrations/scc. 
IS produced, which is loud enough to be just audible 
at a distance of lo feet—the source being placed on 
the ground in the open. The strength of the source 
can be varied at will by using a variable series re¬ 
sistance or a shunt with the telephone. The use of 
resonance serves to purify the note which comes from 
the tc'hqihone, but it is desirable in addition that the 
o-5(.ill.it()r should be of such a type that the telephone 
note IS already fairly pure. 'I'he use of a very impure 
note may lead to poor results, as the resistance change 
will then depend only partly on the amplitude of the 
fiiiidaincutal 

It may be noted that a simple method is known of 
oblaining the relation betw'ccii the change in resist¬ 
ance ot a gild and the amplitude and frequency of 
1he vibiation producing it—the motion being simple 
harmonic. Hence, if the frequency of the vibration 
IS kiiow'n, the strength of the source {defined as the 
rate at which fluid is introduced or abstracted at the 
scnirco) can be found in absolute measure. The 
amplitude of the waves—or, if preferred, the flux of 
eneigy—in the surrounding medium can then be 
calculated in certain cases A simple case is when 
the soul IS close to a rigid plane. 

Any otiuT means of producing a suitable sound can 
be used in place of the telephone diaphragm provided 
it IS small enough to go inside a resonator. If the 
damping factor of the resonator has been determined 
experimentally, the acoustical output of the primary 
source inside the resonator can be calculated from 
the indications ot tlie hot-wire grid in the orifice, 
riie output of the internal source includes (i) the 
ladiation of acoustical energy from the orifice, which 
lias been dealt with above, and (2) work done against 
N'iscous forces in the orifice. Unless the orifice is 
Urge. (2) is far the more important part, and the 
radiation losses may be negligible by comparison. 

* E. T. Paris. 

Signals Experimental Establishment, 

Woolwich, S.E.18, Sept. 2. 


Occurrence of the Rare Whale, Aiesoplodon Laysrdl, 
on the Tasmanian Coast. 

Some years ago, on July 30, 1918, my friend 
Mr. G. H. Smith of Leprena, Soutliern Tasmania, 
brought me word that a beaked whale, “without 
teeth," had been cast up on the beach at Recherche 
Bay near Ws property, that he had already removed 


the shore. Being occupied at the time with university 
teaching I was unable to visit Recherche Bay till 
some weeks later. High seas were then running, and 
the remains Iiad been lifted by these and thrown 
farther up on the basaltic bouldeis wliicli strew the 
beach at this spot This resulted in some consider¬ 
able damage to the skeleton. Nearly all the ribs 
were broken, some into three or four pieces, and 
many of the neural spines had been smashed from the 
vertebrae. The skull was also damaged, alihoiigh 
some of the flesh and integument was still adhering. 

The body was naturally in a somewhat decayed 
and pulpy condition, but w-itli Mr. Smith’s help I 
was able to salve the remains and so obtain the skele¬ 
ton. Tins is almost complete and is now in my 
Department. 

My friend was gocxl enough to hand me some 
measurements and notes whicli he had made .ind these 
I reproduce. The animal “ was a female whale. The 
total length was alxnit 18 ft., its jaws were 2 ft. 6 in. 
long, about 4 in in diameter at the end, no teeth 
above the gums. Fins 2 ft. long, 8 in wide, and 
tapered, not round like the black wliale type. Its 
flukes were about 4 ft 'wide ; it had tin' appearance 
of a fast fish as it was rathei thin m the body. There 
was a small fm on its hump, about a foot lugh, with 
a decided rake towards the tail, d'he colour the same 
as the sperm whale, dark grey and liglit iintlerneath.’' 
Mr. Smith further states that tiu' bluliber yielded 
50 gallons of oil of the linc.st (juality, and that he 
believes that the animal was druen ashore by 
“ killers," of which there were a numbei in the bay 
at the time. There were, however, no marks of 
injury on the body. 

The matter of reconling this sjiciinien seems calleil 
for, particularly m view of the descrijilion by Mr. 
E. E. Waite, <lirector of the South Auslialian Museum 
(Rec. S. Aus. Mus., vol. 11., No. 2), of the discovery, 
on the South Australian coast, of an immature male 
of this species of Mcsoplodon. The Tasmanian speci¬ 
men was a female and mature, as is witnessed by the 
condition of the skeleton and by the iact that the 
pulp cavity of the tooth is entiiely closed below. 

The form of the tooth conaDsponds exactly with 
that figured by Gray for his Ciilhdon giintheri (Ann. 
Mag. Nat. Hist., 1871), which, as Flower and Turner 
suggested, was a female of the present species. It 
seems now that we must conclude hum Waite's 
desciiption that the mature condition of the tooth in 
the female represents a stage which is caily passed 
through in tlie male. 

No pelvic bones were discovered, nor was there any 
trace of the denticles found in the integument of the 
jaws of other spt'cics. ’I he oil lias a tlensuy of o*88 
at 12'5' C. This whale has now been recorded 
from the coast of every Australian State except 
Victoria and West .Australia. 

T. Thomson Flynn. 

University of Tasmania, Hobart, July 20. 


Atoms and Electrons. 

On the basis of any theory of atomic structure 
which classifies the elements according to rare gas 
type, cerium and thorium sliouUl be comparable with 
one another, since the atoms of each are possessed of 
four electrons more than those of the corresponding 
inert gases, xenon and niton respectively. There 
arc, liow’ever, in the thorium atom, thirty-two more 
extra-nuclear electrons than in the cerium atom In 
spite of this fact, it appears that the distances between 
atomic centres tn crystals of these element^ are practically 
the same (Ce = 3-62 A.U. andTha3'56 A.U.. according 


the blabber,,ftnd that the oaro^e stiU remained pn i, to HuU), .the distance being, if anything, slightly the 
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smallei foi tlioimm Tioth crystallise in the face 
ccnticd cubic lattice If the interatomic distances 
may b<‘ taken as representing atomic diameters, this 
means that in the same (or slightly less) volume there 
aie concentraled m the llionum atom thirtv-lwo more 
eU'etroiis than in th(“ ceiium atom. th(‘ total numbers 
in the two cases being, respectively, ninety and 
tifty-eiglit 

'Jhorium is the next to tlie last element in the 
peiiodir table possess'd of ])aiticular stability. 
Jlctweeii the last, nrainnm, and neoflvmiiini m the 
pieci'dmg ]>erio<l, a structural lelationship (‘xists 
similai to that betwi'cn thorium and ccnuni The 
crystal stniclun's of tliese elements by the X-ray 
method have, nnfortunalely, not lieen woiked out 
flowevu, an ap])roMmate idea of the relative sues of 
the atoms ol tluse substances may he g.iined by a 
companson of their atomic volumes According to 
J.aiuloll-Hoinstein’s “ rabellen,'’ the densities of 
neodvmnimand uiamuin areo obnml 187 respectively. 
J^ividing the atomic weights (ipp3 and 2383 re- 
s])ec'tivel3 }by theseiuimhersgivc sfoi tliea tonne volume 
of neodynuum 207, and lor that of uranium 128 
'Ihe (omspondmg (inantitics lor (cnum and thorium 
are about 20 5 cai h I r thus appears that in ihe aiom% 
of uramnm then arr t oncentrated in (ihout one-half the 
roliwie thirty-hoo nioir electron'i than in the atoms of 
iieoi/ymiiiin, the total numbers of electrons being, 
respee1i\elv, ninety-two and sixty 

It IS ])erhaps signiti(aiit 111 view of these facts that 
cleinents ol Inglicr atonne mniibei Ih.in nraniuni «ire 
not known to exist, and tliat most ol tliose of im- 
mediatelv lower ntomu number aie unstable With 
incieasing mu ksir chaige the attractive tinces excited 
by the miLleiis on the stnnutn<iing electrons con- 
centiato the I.i1t(“r iieaier and i.-‘ucr toward the 
(enite ot Ihe atom It docs not .i])pcai improbable 
that tlie exeoedmgly powtaful tones, both of «iltvai- 
lion and repulsion, whuh tmisi result from tins (ou- 
ccTitralion mav be ol sullicicnt ni.igmtude to assist 
juatenallv in iaingiug about lliose conditions of 
nistabilitv which lesidt ni radioactive dismtegiafion 
If the ktrge niimbeis of electrons in the atoms of the 
radio-ai tiv (‘ elements Ik- coucc'ivcd as rotating about 
the mu'lens vv ithm the small space wliu h the relatively 
small atomic volumes .dlol to the atoms of these 
elements, witli 01 bits of dibcTent pmiods, there will 
evidentlv come limes pciioduallv when iiimibers of 
elec Irons m excess of the avei.ige will all \>r exculmg 
attiactive foues on the pcasitivc mu lens m tlie same 
direction In sirIi c inumstances it is conceivable 
that a ])ositively cliaigc'd constiliumt of the nmleiis 
might l)c“ drawn out of its normal ef|uilihrmm position 
and, the local attractive forces winch held it in its 
ecpnlibrinm position bcmig crveibalanced by the rc'- 
pulsive force between tins new entity and the positive 
nucleus acting as a whole, he sent on its path as an 
a-particle 'Ihe rate ol dei.iy of the atoms of the 
elements would tlien depend on ilie fiecpicmcy with 
w’hich this favourable conhguration of electrons,'which 
is just sufficic-nt to exert llu eniical attiactive force, 
occurred. 'Jlie more stable tlie nucleus, the greater 
would the numbers of electrons all m ting in the same 
direction need to bex But the greater the concentra¬ 
tion reciuircd, the less frcMjuenlly will 't occur, other 
things being ecpial. Hence, for a inoie stable nucleus 
the rale of decay must be less. The rale of dc'cay 
would thus depend primarily on the* stability of the 
nucleus, and tlie mc'chanismsuggested would constitute 
the trigger action by wJiich the actual disintegration 
was brought about. ” Rohj-.rt N Peask. 

(National Research Fellow in Chemistry). 

Laboratory of Physical Chemistry, 

Princeton University, Princeton, N.J., 

August 6, 
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The Freshwater Winkle. 

I WAS, recently, fortunate enough to obtain a pair 
of the ycllovv-boc^ied variety of the freshwater winkle 
(7*. contccta) from what 1 understand was the first 
consignment to be impoited into this country Un¬ 
fortunately the female died, and when 1 removed xt 
from the. .ujuanum the bodv fell out of the shell, 
the snail li.ivmg apparently been dead a day or two. 
I then noticed that there was a row of five fully- 
formed baby snails—about imh in diameter—in 
the gelatinous egg-sac 

Although 1 Ihoughl there was little ])ossibihty of 
their being alive, 1 released them with a pair of 
scissors and placed them in a saucer of water For 
twenty-four hours or so there was no sign of life, but, 
on the second day, 1 noticeil that an operculum vv<is 
forming on cmcIi and that the tentacicd liead of two 
of them had been extruded These wctc immediately 
placed m a \vell-(\slablislied aquannni, and the follow¬ 
ing d.iy the other three were similarly dealt with, 
they having also become active All ate now feeding 
upon the conferva;- on the sides ot the tank and ap- 
paiently doing well 

1 have novc-r hc'ard of such an experiment having 
met with success, and shall be glad to learn whether 
the result is new A. Iv Hodgl. 


The Effect of n Lead Salt on Lepidopterous Larvae. 

i-'oR some time we have been studying the cltec't of 
adding various metallic salts to the food ol the kirv.e 
of LepidoptcTu, and. as tin* results will not he leady for 
publication for about a year, dc-sire to direct aUcntion 
to the surpiising result of using a salt of lead \\ hen 
.1 dozen larva? of 5 oiellatif-. wc-rc; fed on ''pngs of 
apple winch had been tiented with lead nitrate it Was 
soon obvious that they weie eating more freely and 
growing more rapidly than the controls ; by tlie time 
they were- about Ihree-toiiiths grown tliey consuniecl 
double the dailv ration eaten bv the latter riierc 
was ionsider.ible disease among the controls and in 
anotlier experimental batch, lull lliose getting lead 
remamcsl perfectly iieallliyand pupated about a 
forlmglil e.irlier than tiu- controls fhe pupa- wc-re 
a vciv line lot, the mak's weighing on the av<*rage 
about 13 ])er cent more than the cc>nlrols. an<l tlic' 
moths vvcic large' and sonu-vvhat ])('(-uhar]y colouied , 
there were too lew leimdes tor a compaiison to be 
made Conliimatoiy lesults have been obtained with 
the larva' of oilier moths 

'I'his curious result is not without p.'irallc'l 'I'hc 
herbage near the chimneys of lead-snu-lting works 
contains appreciable amounts of lead, and cases of 
k'ad poisoning have occurred among sheep; m 
\Ve.ir<i<de, however, it is a common jir.u'ticc- to pasture 
sheep as near as possible to these chtmiieys when they 
are being fattened, as the farmeis consider that tlicy 
fatten much moic' epne kly than on otlu^r parts of the 
moors. ‘ F C Gaureti' 

^ IIiLOA Garrett. 


The Pigeon Tick. 

'I’liERF. is a slight error m the statement of L. H. 
Matthews and A 1). Hobson in Nat ure of September 2, 
P 313. "itk regard to the latest jirevions rc'cord of 
the pigeon tick Argas rejJexus In 1917 I secured four 
speeiinens from the tower of Canterbury Cathedral. 
At least two living specimens were forwarded to Mr. 
C. Warburtoii at the time. 

The Cathedral receives a special cleaning every four 
years and Argas reflcxtis is invariably dislodged on 
these occasions. A. G. Lowndes. 

Marlborough College, September 4. 
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The Theory of Numbers.' 

By Prof. G. H, Harby, M.A., F.R.S. 


I FIND myself to-day in the same embarrassing 
position m which a predecessor of mine at 
O.sford found himself at Bradford m 1875, the presi¬ 
dent of a Section, probably the largest and most 
heterogeneous in the Association, which is absorbed 
by a multitude of divergent professional intere.sts, none 
ot which agree with his or mine. 

There are two courses possible in such circumstances. 
One IS to take refuge, a.s Prof, Henry Smith did then, 
with visible reluctance, in a series of general jiro- 
positions to which mathematicians, physicists, and 
astronomers may all he expected to return a polite 
assent. The importance of science and scientific 
method, the need for better organisation of scientific 
education and research, are all topics on which 1 could 
no doubt say something without undue strain either 
on my own honesty or on your credulity. That there 
is no finer education and discipline than natural 
silence, that it is, as Dr. Campbell has said, “the 
nolilest of the arts ” ; that the crowning achievements 
ol s( icnce lie in those directions with whidi this Section 
IS piolcssionally concerned : all this I could .say with 
complete sincerity, and, if 1 were the head ol a depiiUi- 
lion aiiproac hing a Government Department, I suppose 
that 1 would not shirk even so improfitahle a task. 

It is iinfortiinate that these e.ssential and edifying 
truths, important as it is tliat tliey should he repeated 
as linidly as possible iroin lime to time, arc, to the 
man whiise interest m life lies in srientifir work and 
not ill propagancla, imexciling, and in t.vci quite inloler- 
ahl\ dull 1 could, it I chose, say all those things, but, 
even if I wanted to, I slioulcl scarcely increase yonr 
icspcct lor mathematics and mathem.iticians by 
icpcatuig to you what toil have said ourselves, or 
read 111 the newspapers, a hundred times .ilrc.uh'. I 
slull s.iv them all some day , the time will come when 
wc sh.ili Iiciiie of ns have anything more interesting to 
S.1V We i.'ed not antic ip.ile our inevitable end. 

1 pri)|)osi therelore to adopt the .alternative eoiirse 
suggested by my iiredeccssor, and try to say some- 
lliiiig to }ou ahoiit the one subject about whic'h 1 
h.cce .U1\ thing to s.iy. It happe-ns, by a lorUm.ate 
.uciclent, that the particular subject which I love the 
most, and which presents most ol the prolilcms whicli 
Ol c up\ mv own researches, is by no means over¬ 
whelmingly recondite or obscure, and indeed is sharplv 
distinguished from almost every other hr.iiich ol ])ure 
iiiatheiiulK s. 111 that it makes a direct, pupiil.ar, .md 
almost iiresistible appeal to the heart of the ordinary 
mail. * 

There is, however, one preliminary remark wliii h 
I cannot resist tlie temptation ol making. The present 
IS a iiarticiilarly happy moment for a pure mathe¬ 
matic lan, since it has been marked by one of the 
greatest recorded triumphs ol pure mathematies 
This triumph is the work, as it happens, of a man who 
prohahly would not describe himself as a inathe- 
iiiatician, hut who lias done mole than any mathe¬ 
matician CO vindicate the dignity of mathematics, ,ind 
to put that ohsciire and pciple.\ing tonstruction, 

* rresidciitial acldre&s dcliv<.r<d In Sfctioii A (Malhcmalica and PUyiits) 
o[ the British AssocialioQ at Hull oti SepJ. B. 
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commonly descrilwl as “ physical reality,” in its 
proper place. 

There is probahU le.ss diflVreiKe between the 
methods of a plusici.st and a inathenialH ian than is 
j-enerally supposed, 'rite most strikinii anumj; them 
.sccni.s to me to be this, that llie iiiatheimitii ian is in 
much more direct contatt with rcalil\'. 'I'his may 
perhaps seem to you a para<lo\, sim c it is the physicist 
who deals with the suhjecl-nuitter to whii'h the 
epithet “ real ” is commonly ajiplied Ihil u very 
little reflection will show that the “reality” of the 
physicist, whatever it may lie (and it is extraordinarily 
dilticult to say), has few or none of the attrilnitcs 
which common-sense instiiutiveh- marks iis real A 
ehair may he a collection of w'hirlint; atoms, or an idea 
in the mind of God. It is not my Inisim ss to su^ncst 
that one account of it is ohvioi^l) moic plausible 
than the other. Whatever the mcnls of cilhet <'>1 
them may he. neither draws its ins|)ir.ition Irom the 
su};n;estions of coirimon-sonse. 

.Neither the philosopliers, nor the j)h\si(ists them¬ 
selves, have ever put forward anv \cr\ lonviminji 
account of what physical reality is, or ol how' the 
physicist passe^, from the confused mass of fact or 
sensation with w'hich he starts, to the (onstriif lion ol 
the objects which he classifies as real. W'e cannot lie 
said, therefore, to know what the sui>je< t-niatter of 
physics is ; hut this need not prevent us Irom undcr- 
slandinj; the task whi( li a phy.sici.sl is trvm;;i to perform. 
'Phat, dearly, is to correlate (he incoherent body of 
lacts confrontinii him with some definite and orderly 
scheme of abstiact relations, the kind ot scheme, in 
short, which hcM-an borrow onl\ from mathematics. 

A mathematician, on the other hand, fortunately 
for lum. is not concerned with this pin Meal reality at 
all It is impossible to iiroce, h\ m.ithematical 
reasoning;, an\ proposition w'hatsoever ccmccrninji the 
physical world, and only a mathematical crank wmuld 
he likelv now to imagine it his lunctmn to do so. 
Tliere is plainly one way only of asi erlainiii” the tacts 
of cx|)erieii< e. and that is by observation. It is ncjt 
tlic business ol a mathematician to sn^'icst one view 
oi the universe or another, but merely to .supply the 
physicists with a (ollection of abstract schemes, which 
it is ior them to select from, and in adopt or discard 
at tlieir pleasure. 

The most olnious example is to K-Mound in the 
scienc-e ol geometry. Mathemutu ians hace con- 
striiclc cl a vcr\ large number of dilfcTcnt systems ot 
geometry, I'-udidean or mm-Euclidean. ol c^nc. two, 
three, or any number of dimensions All these systems 
are ol complete and equal \alidity. They embody the 
results of mathematicians' observations ot their reality, 
a reality hir more intense and Ivir more rigid than the 
dubious and elusive realil) of physics. The old- 
fashioned geometry of Kiulid, the entertaining seven- 
point geometr) of Veblen, the spac c-times of Minkowski 
and Ivinstoin,' arc all ahsolutel\' and ec|ually real. 
When a mathematician has constructed, or, to he more 
accurate, when he has ohscivcd them, his professional 
interest in the matter ends. It may be the seven-point 

* M2 



382 


NATURE 


^{comctry that fits the facts the best, for anything that 
mathematicians have' to say. lljMe may be three 
dimensions in this room and five nekt door. As a 
professional mathematician, I have no idea; I can 
only ask some competent physicist to instruct me in 
the facts. 

The function of a mathematician, then, is simply 
to observe the facts about his own intricate system 
of reality, that astonishingly beautiful complex of 
logical relations which forms the subject-matter of 
his s<.icrtcc, as if he were an explorer looking at a 
distant range of mountains, and to record the results 
of his observations in a series of maps, each of which is 
a branch of pure mathematics. Many of these maps 
have been completed, while in others, and these, natur¬ 
ally, are the most interesting, tliere arc vast uncharted 
regions. Some, it seems, have some relevance to the 
structure of the physical world, while others have no 
such tangible application Amon^ them there is 
pej-haps none,quite so fascinating, with quite the same 
astoiiishmg contrasts of sharp outline and mysterious 
shade, as that w’hich constitutes the theoiy of numbers. 

The numbei system of arithmetic is, as we know too 
well, not without its applications to the sensible world. 
The currency systems of luirope, for example, conform 
to it approximately; west of tlie Vistula, two and 
two make something approacliing four. The practical 
applications of arithmetic, however, are tedious beyond 
words. One must probe a little deeper into the subject 
if one wishes to interest the ordinary man, whose 
taste in such matters is astonishingly correct, and 
who turns with jov from the routine of common life 
to anything strange and odd, like the fourth dimension, 
or imaginary time, or the theory of the representation 
of integers It)- sums of squares or cubes. 

It is impossible lor me to give you, in the time at 
my command, any general account of the problems 
of the theory of numbers, or of the progress that has 
been made toward.s their solution even during the 
last twenty years. 1 must adopt a much simpler 
method. 1 ^M^1 merely slate to you, with a few words* 
of comment, three or four isolated questions, selected 
in a liaphar-ard way. They are seemingly simple 
questions, and it is not necessary to be anything of a 
mathematician to understand them; and I have 
chosen them lor no better reason than that I happen 
to be interested in them my.self. 'I’hure is no one of 
them to which I know the answer, nor, so far as I 
know, does any mathematician in the world ; and 
there is no one of them, with one exception wliich I 
have included deliberately, the answer to which any¬ 
one of us would not make almost any sacrifice to know. 

I. When IS a number the sum of two rubes, and ivhat 
is the number of its representations'{ '1 his is my first 
question, and first of all 1 will elucidate it by some 
examples. The number.s 2 = t®+i'‘ and 9 = 2® + !^ are 
sums of two cubes, while 3 and 4 are not; it is ex¬ 
ceptional for a number to be of this particular form. 
The number of cubes up to 1,000,000 is 100, and the 
number of numbers, up to this limit and of the form 
required, cannot exceed 10,000, one-hundredth of the 
whole. The density of the distribution of such numbers 
tends to zero as tlie numbers tend to infinity. Is there, 

I am asking, any ,simple criterion by which such 
numbers can be distinguished ? 
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Again,.a and* ate »ims ;pf tWo euW, and^can be 
express^ , in-tlMf team-in one way,.0nj^. ;;, Th^e are 
rtun^rs sd'expo-esribie ia.a“ wi^ty of Iffifterejit ways.- 
The lea.st such number is 1729, which is i2®-i-i^tmd,, 
also It is more difficult to find a number; 

with three representations; the least such number is 

175>959,ooo = 560* + 70? = 552* +1983^ 525=* -H 315!*. / 
One number at any rate is known with four representa-" 

. tions, namely, 

(a number of 18 digits), but I am not prepared to 
as.scrt that it is the least.* No number has l>een. 
calculated, so far as I know, with more than four, but 
tlieory, running ahead of computation, shows that 
numl)ers exist with five representations, or six, or any 
number. 

A distinguished physicist has argued that the 
possible number of isotopes of an element is probably 
limited because, among the ninety or so elements at 
present under observation, there Is none which has 
more isotopes than six. I dare not criticise a physicist 
in his own field; but the figures I have quoted may 
suggest to you that an arithmetical generalisation, 
based on a corresponding volume of evidence, would 
be more than a little rash. 

There arc similar questions, of course, for squares, 
but the answers to these were found long ago by Euler 
and by Gauss, and belong to the classical mathematics. 
Suppose, for simplicity of statement, that the number 
in question is prime. Then, if it is of the form 4m +1, 
it is a sum of squares, and in one way only, while if it 
is of the form 4111 + $ it is not so expressible; and 
this simple rule may readily be generalised so iis to 
apply to numbers of any form. But there is no 
similar solution for our actual problem, nor, I need 
scarcely say, for the analogous prol)lems for fourth, 
fifth, or higher powers. The smallest number known 
to be expressible in two way.s by two biquadrates is 

635318657 = 158* +5'/“I,'54‘ + 133* ; 

and I do not Itelievc that any number ib known cx- 
pressilde in tliroe. Nor, to ray knowledge, has the 
bare cxistenee of such a number yet been proved. 
Wlicn we come to fifth powers, nothing i.s known at 
all. The field for future research is unlimited and 
practically untrodden. 

2. I pass to another question, again about cubes, but 
of a somewhat different kind. Is every large number 
(every number, that is to say, from a definite point 
onwards) the sum of jive cubes ? This is another 
exceptionally difficult problem. It is known that every 
number, without exception, is the sum of nine cubes; 
two numbers, 23 (which is 2.2*7.1’) and 239, actually 
require so many. It seems that there are just fifteen 
numbers, the largest being 454, which need eight, and 
121 numbers, the largest being 8042, which need seven ; 
and the evidence suggests forcibly that the six-cube 
numbers also ultimately disappear. In a lecture 
which I delivered on this subject at Oxford I stated, 
on the authority of Dr. Ruckle, that there were two 
numbers, in the immediate neighbourhood of 1,000,000, 
which could not be resolved into fewer cubes than 
six ; but Dr. A. E. Western has refuted this assertion 
by resolving each of them into five, and is of opinion) 
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I believe, that.tlie six-cube jiunil^^bav^disa^pesrcd- 
entirely cdnadwattV-'.-Wfote It is .cob:’< 

ccivable that tbe iive-cu(»' niimbere also disappear,' 
but this, if it be so, is probably in depths where 
computation is helpless. The four-cube numbers must 
certainly persist tor ever, for it is impossible that a 
number 9B -H 4 or pn + 5 should be the sum of three. 

I need scarcely add that there is a similar problem 
for every higher power. For fourth powers the critical 
number is 16. There is no case, except the simple case 
of squares, in which the solution is m any sense com¬ 
plete. About the squares there is no mystery; every 
number is the sum of four squares, and there are infin- 
itelv many numbers which cannot be expressed by fewer. 

■{. I will next raise the question whether the number 
2137 -, is prime. 1 said that I would include one 
question which does not interest me particularly; and 
] sliould like to explain to you the kind of reasons 
which damp down my interest in this one. I do not 
know the answer, and I do not care greatly whaf it is. 

The problem belongs to the theory of the so-called 
“ perfect ” numbers, which has exercised mathe¬ 
maticians since the times of the Greeks. A number 
is perfect if, like 6 or 28, it is the sum of all its divisors, 
unity included. Euclid proved that the number 

2m l) 

i.s perfect if the second factor is prime; and l'’uler, 
2000 years later, that all even perfect numbers are of 
Euclid’s form. It is still unknown whether a perfect 
numlier can l)e odd. 

It would obviously be most interesting to know 
generally in what circumstances a number 2" -1 is 
prime. It is plain that this can be so only if n itself 
lb prime, as otherwise the number lias obvious factors; 
and the 137 of my question happens to be the least 
value of n for which the answer is still in doubt. You 
may perhaps be .surprised that a question apparently 
so fascinating should fail to arouse me more. 

It was asserted liy Mersenne in 1644 that the only 
values of n, up to 257, for whicli 2"-1 is prime are 
-■ V 5- 7 , 13' 19- 67,127, 257; 

and an enoimous amount of labour has-lieen expended 
on attempts to verify this assertion. There are no 
.simple general tests by which the primality of a number 
chosen at random ran be determined, and the amount 
of computation required in any particular case may be 
appalling. It has, however, been imagined that 
Mersenne perhaps knew .something which later mathe¬ 
maticians have failed to rediscover. Tiie idea is a 
little fantastic, but there is no doubt that, so long as 
the possibility remained, arithmeticians were justified 
in ihcir determination to ascertain the facts at all 
costs. “ The riddle as to how Mersenne’s numbers 
were discovered remains unsolved,” wrote Mr. Rouse 
Ball in 1891. Mersenne, he observes, was a good 
mathematician, but not an Euler or a Gauss, and he 
inclines to attribute the discovery to the exceptional 
genius of Fermat, the only mathematician of the age 
whom any one could suspect of being hundreds of 
years ahead of his time. 

These speculations appear extremely fanciful now, 
for the bubble has at last been pricked, it seems now 
that Mersenne’s assertion, so far from hiding un¬ 



conjecture based on inadequate empirical evidence, 
A somewhat unhappy one at that. It is now 
hno^^that there are at least four numbers about 
whi(^ Mersenne is definitely wrong; he should have 
included at any rate 61, 89, and 107, and he should 
have left out 67. The mistake as regards 61 and 67 
was discovered so long ago as i88(), liut could be 
explained with some plausibility, so long as it stood 
alone, as a merely clerical error, But when Mr. 
R. E. Powers, in 1911 and 1914, proved that Mersenne 
was also wrong about 89 and 107, this line of defence 
collapsed, and it ceased to be possible to take Mersenne’s 
assertion seriously. 

The facts may be summed up as follows. Mersenne 
makes fifty-five assertions, for the fifty-five primes 
from 2 to 257. Of these assertions forty are true, 
four false, and eleven still doul)tful. Not a bad result, 
you may think; but there is more to i)e said. Of the 
forty correct assertions many, half at least, arc trivial, 
either because the numbers in question are com¬ 
paratively small, or because they possess quite small 
and easily detected divisors. The test cases are those 
in which the numbers are prime, or Mersenne asserts 
that they are so; there are only four of these cases 
which are difficult and in which tlie trutli i.s known; 
and in these Mersenne is wrong in every case Imt one. 

It seems to me, then, that we must regard Mersenne’s 
a.sserti()n as exploded; and for my part it interests 
me no longer. If he is wrong about 89 and 107, I 
do not care greatly whether he is wrong about 137 
as well, and I should regard the computations necessary 
to decide as very largely wa.stcd. There are so many 
much more profitable calculations which a computer 
could undertake. 

I hope that you will not infer that I regard the 
problem of perfect numbers as uninteresting in itself; 
that would be very far from the truth. There are at 
least two intensely interesting problems. The first 
is the old problem, which so many matliematicians 
have failed to solve, whether a pcrh'it number can be 
odd. The second is whether the number of perfect 
numbers is infinite or not. If we assume that all 
perfect numbers are even, we can state this problem 
in a still more arresting form. Are there tnfimiely 
many primes of the form 2" -1 ? 1 find it dilficult to 
imagine a problem more fascinating or more intricate 
I than that. It is plain, though, that this is a question 
which computation can never decide, and it is very 
unlikely that it can ever give us any data of serious 
value. And the problem itself really lielongs to a 
different chapter of the theory, to which I should like 
next to direct your attention. 

4. Are there infinitely many primes of the form 
n^ +1? Let me first remind you of some well-known 
facts in regard to the distribution of primes. 

There are infinitely many primes; their density 
decreases as the numbers iiureasc, and tends to zero 
when the numbers tend to infinity. More accurately, 
the number ot primes less than x is, to a first ap¬ 
proximation, 

X 

log x' 

The chance that a large number n, selected at 
^rMdom, should be prime is, we may say, about —• 
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Still more precisely, the “ logarithm-integral ” 


^nes a \ery good approximation to the numl)cr of 
jirimes. This niimher differs from Li jc by a tunetion 
<»t V which os<illates continually, as Mr. Littlcwood, 
m (lefumcc ot all empirical evideme to the contrary, 
has siiown. between {positive and negative values, arid 
is sometimes large, of the order of magnitude \ .v or 
thcrealxiuts, but always small in comparison w'ith 
the logarithm-integral itself. 

Kxdpt for one lauma, which I must pass over m 
silence now. this prolilem ol the general distribution 
ol prime.s, thi‘ first and central problem ot the theory, 
is 111 all essentials solved. Hut a variety of most 
interesting problems remain as to the distribution of 
jainies among numbers of special hjrrns. The first 
and simplest of these is that of the arithmetical 
progrc'ssions • lUm arc the prunes distributed among all 
ptniiblc arithmetical progressions an b ? We* may 
lea\'e out of aieounl the ease in whicli a and b have 
a common factor; this case* is trivial, since an-\-b is 
then obviously not jirime. 

Tile fiisl ste{) towards a solution was made by 
Diriclilet, who proved for the first time, in 1837, that 
any such arithmetical progression (ontains an infinity 
of primes It lias since lieen shown that the primes 
are, to a first apjiioximation at any rate, dislriluited 
evenly among all the arithmetical piogres.sions. When 
we pursue the anal\sLs further, uiOerences appear; 
there are on the average, for example, more, primes 
4/1 + 3 than piimcs 4/1 t 1. liioiigh it i.s not true, as the 
eMclence cd statistics has led some nuthematK laiis to 
conclude too hastily, that there is always an excess to 
whatever point the enumeration i.s earned 
The problem ol the anthmetu al prc)gressi()ns. then, 
ma\ also be regarded as sohed , and tlie same is true 
ol the problem of the primes ot a given ciuadralu form, 
say am'^ 1 zhmn f r/i-, liomogcmoiis m the two variables 
/// and n. 'I'o take, for example, tlie simplest and 
most striking case, there is tlie natnr.il and obvious 
number of prunes /;/- + //-. A prime is ot this form, 
as T base mentioned already, if, and only if. it is ot 
the form 4/«‘ + i The (|iiafiratii problem rediu'es here 
to a partieiil.ir case of the problem of the arithmetical 
progressions 

When we pass to ciilnc forms, or forms of Ingher 
degree, we come to tlie region of the unknown. 'J’lus, 
however, is not the field of m<|uir\ which I widi now 
to commend to )our atlcniiom 'i'hn ([uadratic forms 
of wliuli 1 luue spoken arc firms in two independent 
variables m and n ; the form «- f i of my ([uestion is 
a ncin-bomogeneuiis form m a single variable w, the 
simplest case ot the general foim 2bn + c. It is 
clear that one may ask the same question tor forms of 
any degree : are there, for examjde, mfiniti'ly nianv 
primes h^ + 2 01 //'* + i? I do not choose /H+r, 
naturally, because of the obvious factor n + 1 
Tbi.s jirol/lem is one in wLich computatiem ('an still 
play an important part. You will remember that I 
stated the .same jiroblem for perfect numbers There 
a computer is helpless. Tor the nuiiiber.s 2" - i, winch 
dominate the theory, increase with unmanageable 
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rapidil)', and tlie data collected by the computers 
appear, .so far as one can judge, to be almost devoid 
of value. Here the data are ample, and, though the 
(fuestion is still unansw'ered, there is really strong 
statistical evidence for supposing u particular answ’er 
to be true. It seems that the answer is allirmative, 
and that there is a definite approximate formula for 
the number of primes in (jiiesticjn. This formula is 



where the product extends over all primes p, and the 
positive sign is chosen when p is of the form 4/1+ 3. 
Dr. A. K. Western has .submitted this formula to a 
most exhau.siivc numerical check. It so happens that 
('olonel ('unningham some years ago computed a 
table of primes up to the value 15,000 of n, a 

limit altogether lieyond the range of the standard 
factor, tables, and Cunningliam’s table has made 
practicable an unusually comprehensive test. 'I'lie 
actual number of primes is 1199, w'lule the number 
predicted is 1219. The error, less than i iii 50, is 
niiicli less than one could reasonably expect, 'i'he 
tormula .stands its test triumphantly, but I should be 
deluding you if 1 jiretended to see any immediate' 
prospect of an accurate jiroof. 

t;. The last problem 1 shall .state to you is ihi.s : 
^dre there inpnitely manv prime-pairs p, p + 2? One 
may put the problem more gencrallv : Docs anv gioiip 
of primes, with assigned and possible differences, recur 
indefinitely, and ivhal is the law of its recur rente ? 

I must first explain what I mean by a “ possililc 
group of primes. It is jicissible timl p and p-i-2 
should both be prime, like 3, 5, or 101, 103. It is not 
possible (unlc'ss p is 3) that />, p + 2 and /j + q slioulcl 
all be piirnc, for one ol them must be a multiple of 
3 • but p, p + 2, p + (i or p, p 4-4, p + 6 arc possible 
triplets of primes. .Similarly 

p, p + 2, p + <), p \-S, p+12 

can all be prime, .so far as any elementary test of 
divisibility sbow-i, and in fact 5. 7. 11. 13 and 17 
satisfy the c'ondilions. Jt is easy to define precLsely 
what vve understand by a “ possible ” group. Wc 
mean a group the diflerenccs in whicli, like 0. 2. 6, 
luive at least one missing residue to c\ery jiossjble 
modulus. The “ impossible ” grou]) o, 2. 4 dues not 
sati.sty the condition, for the icmainders after division 
by 3 are 0, 2, r, a complete set ot lesidiics to modulus 
3 There is no dilTu.ulty in spccifving possible groups 
ot anv’ length we please. 

We define m this manner, then.a “ possible " group 
of primes, and we put the questions: Do all possible 
groups of jirimcs actually occur, do tlic) recur in- 
definitelv often, and how oftem on the average do they 
recur? Here again it would seem that the answers 
are alfirmalivc, that all possible groups occur, and 
ccmtimie to oc-ciir for ever, and witli a freciuencv the 
law of which (nii be assigned. The order of magnitude 
of the number ot prime-pairs, p, p 1-2, or p, p + .\, or 
p, /> + t). both members ot which are less than a large 
number .v, is, it uppeans, 

(log .+• 
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riic Drdcr of majjnitudc of die corresponding number 
)l triplets, of any possible type; is 

X 

(log xf’ 

ind so on generally. Further, we ran assign tlie 
•elativc trequencies of pairs or triplets of different 
.ypes; there arc, for example, about twice a,s many 
)ujr^ the difference of which is 6 iis there are pairs 
.vith the dilference 2. All these results have been 
ested by actual enumeration from the factor taldes 
if the first million numbers; and a physicist would 
jrobiibh' regard them as proved, though we of course 
viiow \crv well tlmt they are not. 

Theie is a great deal of mathematics the purport of 
Ahull is (|uite impossible for any amateur to grasp, 
ukI which, however beautiful and important it may be, 
mist always remain the possession of a narrow circle 


of experts. It is the peculiarity of the theory of 
numbers that much of it could be publi.shed broadcast, 
and would win new readeis for the Daily Mail. 
The positive integers do not lie, like tlic locit al loundu- 
tions of mathematics, in the scarcely visible distance, 
nor in the uncomfortably tangled foremound, like the 
immediate data of the phvsical world, Imt at a decent 
middle distani*e, wliere tT^e outlines are clear and yet 
some element of in) stery remains. There is no one so 
blind that he does not see them, ami no one so sharp- 
sighted that his vision docs not fail ; ihe\ stand there 
a continual and inevitable ehallenge to the eiiriosily 
of every healthy mind. 1 have merely diu'cied your 
attention for a moment to a few of the less immediately 
conspicuous features oi the lan<ls<apc, in the hope 
that I may sharpen your curiosity a little, and that 
some may ieel tempted to walk a little nearei and 
take a closeY view. 


The Organisation of Research.^ 

liy Principal [ C. Irvimc, C.li.K., D.Sc., LL.l)., F.R.S. 


1 ^1 IF. Uritisli Association was the product of an age 
rather than the inspiration ot any one man, yet 
•I thosi' who first gave practical efiec t to the movement 
cinch has spread scientific learning and has hound its 
Icvotees in a goodly fellowship there was no more eayer 
.pint tlian Sir David Brewster It is not an c\- 
iggerated daim that it was he who founded the British 
\ss()( lation. One may trace his enlightened action 
(I a <lesire to combat the apathy and distrust shown 
)\- I he Oovprnment of his da) towards scienlific work 
ind even scientifu. workers. Only in the lii''tc)ric'al sense 
an 1 claim any relationship with Brewster It is my 
(nvile^e to occupy the Prmcipalship he ome held, and 
cannot esiape fnun tlie thought that the daily tasks 
low mine were once his. 

It Is tluis inevitable that to-day a name often in my 
mild shooir spring once more into recollection, cspcci- 
iliv as my distinguished |)reclecc*ssor was present at 
he first Hull meeting m 1853, wlien he contiihutc'd two 
i.iliers to Sirtion A. Chemists should lie among the 
list to pav grateful tribute to Brewster’s efforts on 
leliall ol M lence, and 1 propose, therelore, to include m 
nv addri'ss a levicw of the position scientific rhe-mistry 
las won smc:e his day in piililic and olfictal estimation, 
doreover, at tlie express suggestion ol some of emr 
iiemliers who.se opinions cannot be disrc'garcKd, 1 am 
ndui ed to add tlie consideiation of the new responsi- 
'ihlies c'hemi.sts have incurred now that so many of 
IrewsterV hopes have* been realised. 'l'|iese wc're 
eicnlly sulnmtted by me to another audieme and. 
Iiiough the medium of an arliVle m N-aturk (Job 22, 
) 131). are possibly known In you already, hut I agree 
\Ub my advisers that their importance warrants 
urther elaboration and widen discussion. 

It would be idle to recall the lowly position of 
henustry as an educative force in this country, or to 
cc'cuistruct the didiculties with which the scientific 
hemist was confronted during the first thirty )'ears 
>1 the nineteenth century. Pre cut difificulties are 

* Irom Part I ot Ihe presidential .iddress delivered Co Sectiou B 
Uicinistry) of the British Asbocialion at Hull ou Sept y. 
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serious enough, and press lor all our allenlKm. w ithuut 
dwelling unduly on troubles of the past. But we must 
at Ic'ust rememlx'r tiiat in the earlv clajs of tlie Bnlisli 
Association “.schools” of < heinistrv were in their 
infaiicv, and that systematic mstriiclion in the si lenee 
was (lifilicult to obtain. Another point o| lundamental 
importance whiih has to be borne in mind is that the 
masters ol the sul)jc-ct were then lor the most part 
solitary workers 

It is chnicull for Us. looking liac k tiuoiigh the vears, 
to realise what it must have meant to scareh for truth 
under eondilions w’hidi were disi oiiragiiig, it not 
ac'luallv liostile. Vet. idtliough liis labours were* often 
thankless and unrewarded, the rlieniist ot the time 
was ptohably a riper philoscqilier and a finer I’lnluisiast 
tlian Ills .suciessor ol to-day. He pursued Ins imiuines 
amid fewer distr.n lions, and m nianv wav^ lus lot 
must liuve been hap|)y. save when tormentcal by the 
thought that a subject so potent as chemistr) in 
developing the mtellcctiuil and material welfare ol the 
enmmunitv should remain neglected to an extent whii h 
to us seems im redihle. 

J’uhlu svinpalhy was lucking. Government support 
was negligible or grudgingly bestowed, and tliere was 
little or no co-opcralion between scientifu elieimstry 
and industry. As an unaided entlnisiust the (hemist 
was lelt to pursue lus wav without the stimulus, now 
happih' ours, which comes from the feeling that work 
Is supported by ediicaled and enlightened apprei lation. 

Let me (juote Irum one oi Karadav's letteis now in 
my possession and so far as I can traie, uiqiiiblished. 
Writing to a friend irnmcdiatelv belore the tcnindation 
of the British Assoidation. he relates that a manu¬ 
facturer had ado]>tecl a })roecss developed 111 the course 
of an invccstigation carried out in the Roval Institution. 
The letter continues “ He ” (the manufacturer) 
“ writes me word that, having repeated our experi¬ 
ments, he find.s the product vei v good, and as our in¬ 
formation was giv en upenh to the world he, as a matter 
of compliment, has presented me with some pairs of 
razors to give away.” If ever there was a compliment 
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whirii could be described as empty, surely this was., 
one; yet the letter gives the impression that Faraday 
himself was quite content with his reward. 

It i.s perhaps unfair to quote Faraday as a type, for 
few men arc blessed with his transparent simplicity 
of character, hut there is obviously a great gulf fixed 
between the present day and a lime when a debt of 
honour could be cancelled in such a manner. A little 
reflection will show that tlic British Association lias 
played a useful part in discrediting the idea that because 
so much scientific discover)' is given “ openly to the 
world.” lliosc who profit by such discoveries should 
be absolved from their reasonable obligations. Even 
where scientific workers do not expect or desire personal 
reward, the institutions which provide them with their 
facilities are often sorely in need. The recognition, 
not yet complete, hut more adequate than once was the 
case, that the labourer is worthy of his hire, represents 
only one minor change whicli the years have brought. 

An even greater contrast, embodying more important 
principles, is found in the changed attitude of the State 
towards scientific education and discovery. Re- 
membe^r Brewster’.s fond hope that, by means of our 
Association, the whole status of science would be raised, 
and that a greater measure of .support and encourage¬ 
ment would be received from the Government. How 
eagerly the venerable physicist must have listened to 
the Presidential Address delivered at the twenty-third 
meeting of the Association assembled in Hull for the 
first time. It dealt with many problems familiar to 
liim. No doulit he followed with keen interest the 
account of the observations on nebulfe made with 
Lord Rosse s telescope, and appreciated the references 
to the work of Joule and Thomson. The address was 
a masterly synopsis of scientific progress, but from 
time to lime a new note steals in. Tliere is a significant 
reference to a consultation witli the Chancellor of the 
Exchequer, another to a convensation w'ith Mr. Glad¬ 
stone, and a third to a working arrangement concluded 
with the Admiralty. These w’ould full sweetly on 
Brewster’s car. and he would cordially ap[)rovc of the 
report of our Parliamentary Committee, which had j 
cstablislied .s) mpatlietic contact with the House of j 
Commons. He could not fail to he impressed with ! 
the changes a few years had brought. 

Let us bridge the further gap of sixty-nine years 
w'hich sepamtes us from that day. The contrast is 
amazing, and onc'c more we can trace the steady, ' 
persistent influen^’e of the British Association in bring- ' 
ing about what is practically a revolution in public 
and olficial opinion. \Vc ha\e learned many lessons. 
The change has come suddenly, but it was not spon¬ 
taneous. Many years had to be. spent in disseminating 
the idea that rescan'h is a vital necessity, and toward 
this end presidents of our Association have not hesi¬ 
tated, year after year, to add the weight of their in- ; 
fluence and eloquence. It was courageous of them I 
to do so. I would refer you particularly to the forcible ' 
appeals made by Sir James ].)ewar at Belfast and Sir 
Norman Lockyer at Southport, when the plea for more 
research was laid before the Association, and thus 
found its way by the most direct channel to the press 
and to the public. No doubt §l^y other factors have 
played a part, in creating a Ulsearch atmosphere in 
this country, but the steady j^sure exerted by the ; 
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British Association is not^.the leSst important of these 
iofioenew.^.,-, 

■ -The principles of sciehge |ire't6.daj mddy sprriid.; 
systematic scientific trainmg has found an honourable 
place in the schools and in the colleges; above all,' 
there is the realisation that much of human progress is 
based on scientific inquiry, and at last this is fostered ‘ 
and, in part, financed as a definite unit of national'- 
educational policy. Public funds are devoted to pro¬ 
vide facilities for those -who are competent to pursue ■. 
scientific investigations, and in this way the State,' 
acting through the Department of Scientific and, 
Industrial Research, has assumed the double responsi¬ 
bility of providing for-the advancement of knowledge 
and for the application of .scientific method.s to industry. 
Scientific workers have been given the opportunities 
they desired, and it remains for us to justify all that 
has been done. We have to-day glanced briefly at the 
painful toil and long years of preparation ; now it falls 
to us to .sow the first crop and reap the first harvest. 

Thanks to the wisdom and foresight of others, it has 
been possible to frame the Government policy in the 
light of the experience gained with pre-existing research 
organisations. The pioneer scheme of the kind is that 
administered by the Commissioners of the 1851 Exhibi¬ 
tion, who since 1890 have awarded researcli scholarships 
to selected graduates. When in ipot Mr, Carnegie’s 
benefaction was applied to the Scottish Universities 
the tnistees wisely determined to devote p.art of the 
revenues to the provision of research awards which 
take the form of scholarships, fellowships, and research 
lectureships. These have proved an immense boon 
to Scottish graduates, and the success of the venture is 
sufficiently testified by the fact that the Government 
research scheme was largely modelled on that.of the 
Carnegie Trust. 

In each of these organisations chomi.stry bulks 
largely, and the future of our subject is intimately 
connected with their success or failure. The issue lies 
largely in our hands. We must not forget that we are 
only at the beginning of a great movement, and that 
fresli duties now devolve upon us. It w.as my privilege 
for some years to direct the work of a chemistry 
institute, where research was organised on lines which 
the operation of the Government scheme will make 
general, If, from the very nature of things, my 
experience cannot be lengthy it is at least intimate, 
and I may perhaps be allowed to lay before you my 
impressions of the prolilcms we have to face. 

Two main objectives lie before us: the expansion 
of useful learning and the diffusion of research ex¬ 
perience among a selected class. This cla.ss in itself 
will form a new unit in the scientific community, and 
from it will emerge the “ exceptional man ” to whom, 
quoting Sir James Dewar, “ we owe our reputation 
and no small part of our prosperity.” When these 
words were uttered in T902 it was a true saying that 
“ for such men wc have to wait upon the will of 
Heaven,” It is still true, but there is no longer the 
same risk that the exceptional man will fall by the 
way through lack of means. - Many types of the ex¬ 
ceptional man will be forthcoming, and you must not 
imagine that I am regarding him merely as one who 
will occupy a university chair. He will be found 
more frequently in industry, where his function will 
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be to hand on the ideas. (lis genius to the. 

ordinary 'C*' I'-'''-- ^ 

I have no intentidfl ol w^tying by elaborating 
my views on thg^ training r^ilired to produce these 
different types. My task is greatly simplified if you 
will agree that the first step must be systematic ex¬ 
perience in pure and disinterested research, without 
any reference to the more complicated problems of 
applied science. This is necessary, for if our technical 
research is to progress on sound lines the foundations 
must be truly laid. I have no doubt as to the prosperity 
of scientific industries in this country so long as we 
avoid hasty and premature specialisation in those who 
control them. We may take it that in the future the 
great majority of expert chemists will pass through a 
stage in which they make their first ac«^uaintance with 
the methods of research under supervision and guid¬ 
ance. The movement is already in progress. The 
(lovernment grants are awarded generously and widely. 
The conditions attached are moderate and reasonable, 
and there is a rush to chemical research in our colleges. 
Here, then, I issue my first note of warning, and it is 
to the professors. It is an easy matter to nominate 
a research student \ a research laboratory comfortably 
filled with workers is an inspiring sight, but there are 
lew more harassing duties than those which involve 
tlic dir(’(tion of young research chemists. No matter 
how great their enthusiasm and abilities, these pupils 
have to be trained, guided, inspired, and this help can 
come only from the man of mature years and experience. 

I am well aware that scorn has been poured on the idea 
that research requires training. No doubt the word is 
an expression of intellectual freedom, but I have seen 
too many good investigators spoiled and discouraged 
through lack of this help to hold any other opinion than 
that training is necessary. 1 remember, too, years 
when I wandered more or less aimlessly down the by¬ 
paths of pointless inquiries, and I then learned to realise 
the neces.sity of economising the time and effort of 
others. 

The duties of such a supervisor cannot be light. He 
must posst 'S versatility; for although a “ research 
school ” will doubtless preserve one particular type 
of iirnblom as its main feature, there must be a sufficient 
variety of topics if narrow specialisation is to be avoided. 
Rcrneml)er. also, that there can be no formal course 
of instruction suitable for groups of students, no com¬ 
mon course applicable to all pupils and all inquiries. 
Individual attention is the first necessity, and the 
ediKutive \’alue of early researches is largely derived 
from the daily consultations at the laboratory bench 
or m the library. I’he responsibility of becoming a 
rcM'.irch supervisor is great, and, even with the best 
of good will, many find it difficult to enter sympathetic¬ 
ally into the mental position of the beginner. An 
unexpected result is obtained, an analysis fails to agree, 
and the supervisor, out of his long experience, can 
explain the anomaly at once, and generally does .so. 
If the pupil is to derive any real benefit from his diffi- 
< ulties, his adviser must for the moment place himself 
111 the position of one equally puzzled, and must lead 
his collaborator to sum up the evidence and arrive at 
the correct conclusion for himself. The policy thus 
outlined is, 1 believe, sound, but it makes severe 
demands on patience, sympathy, and, above all, time. 
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. Res^ch supervision, if conscientiously given, in- 
't^Ives tltexon^ete absorption of the director's energy 
- and leisure: There is a rich reward in seeing pupils 
! develop as independent thinkers and workers' but the 
supervisor has to pay the price of seeing his own 
research output fade away. He will have more con¬ 
joint papers, but fewer individual publications, and 
limitations will be placed on the nature of his work by 
the restricted technique of his pupils. 

I have defined a high standard, almost an ideal, but 
there is, of course, the easy alternative to use the 
technical skill of the graduate to carry out the more 
laborious and mechanical parts of one’s own rcsearclies, 
to regard these young workers as so many extra pairs 
of hands. I need not elaborate the outcome of such 
a policy. 

There is another temptation, and that, m an institu¬ 
tion of university rank, is for the prolcssnr to leave 
research training in the hands of his lecturers, selecting 
as his collaborators only those workers who h.ive passed 
the apprenticeship stage.. This, I am coiuinced, is a 
mistake. Nothing consolidates a rc.searcli school more 
firmly than the feeling that all who labour in its interc.sts 
are recognised by having assigned to them collaborators 
of real ability. 

1 am not yet done with the professor anil his staff, 
for they will have other matters to attend to if research 
schools are to justify their existence and to do more 
than add to the bulk of our journals In many cases 
it will be found that the most gifted of the young 
workers under their care luck what, for want of a better 
expression, is known as “ general culture.” Remem!)er, 
these graduates have just emerged from a period of 
intensive study in which ihemistry and the allied 
sciences have absorbed most of their attention. Tor 
their own sake and m the interests of our sufiject, they 
must be protected from the criticism that a scientific 
education is limited in outlook and leads to a narrow 
specialism. The research years are jilastic years, and 
many opportunities may be found m the i ourse of the 
daily consultations “ to impress upon tlie student that 
there is literature other than the records of scientific 
papers, and music lieyond the range of student songs.” 
1 mention only two of the many things wliich may be 
added to elevate and refine the research student's life. 
Others will at once oci'ur to you, hut I turn to an en¬ 
tirely different feature of research training, for which 
I make a special plea: I refer to the inculcation of 
business-like methods. You w'ill not accuse me, I 
hope, of departing from the spirit of scholarship or of 
descending into petty detail, but nn- experience has 
been that research students require firm handling, 
l^mancipated as they are from the restrictions of 
undergraduate study, the idea seems to prevail that 
these workers ought to be excused the rules which 
usually govern a teaching lahoralory, and ma\ there¬ 
fore work in any manner they choose. It requires, 
in fact, the force of a personal example to demonstrate 
to them that research work can be carried out with all 
the neatness and care demanded by quantitative 
analysis. Again, in the exercise of their new freedom 
young collaborators are inclined to neglect recording 
their results in a manner which secures a permanent 
record and is of use to the senior collaborator. As a 
rule, the compilation of results for publication is not 





done l)\’ the cxiH'rimcnter, and a somewhat elaborate 
system of rf<()rfl.s has to be devdsed. It should be 
possible, twenty years after the work has been done, 
ti> quote the reasons whi( h led to the initiation of each 
experiment, and to trace the source and historv of each 
speiimen nn.ilxsed, or upon which standard phvsieal 
constants have been determined. J need not enter, 
into detail in th^ (onnexion beyond statinji that,’ 
althouf'h a s\stein wlu<-h secures these olqeits has for 
mans’ \ears been adopted m St Andrews, constiint 
effort is re(|uired to maintain the stamUird. 

One ot the ;irealesl anxieties ot the researeli super¬ 
visor IS, howexer. the avnidaiue of e\tra\a<;ance and 
vxaste The student is sometimes inclined to assume 
a lordly attitude .iiid to re|,Mrd such matters as the 
svstcmalic recovery of solvents beneath his notice. 
.My \ iew is that, as a mutter of discipline as much as in 
the interests ol economy, extrava^oant workinf^ should 
not be tolerated. There is naturally an economic limit 
wIuTe the tune spent m such economies exceeds in 
value the materials saved, and a eorrec t balance must 
be adjusted. It is often instructive to lay before a 
research worker an estimate of llie cost of an investijia- 
tion in which these factors of time and material are 
taken into account. As a j^eneral rule it will he found 
tliat the sax in<; of material is nl e:rcater moment than 
the loss of time The point may not be xitally ini- 
pcjrtant m the academic laboratory, liut in the factory, 
to which must of these workers evc-ntually mi'^ralc, 
they will soon haxe the lesson thrust upon them that 
their time and salarx hear a small proportion to c;osts 
of piocluc'tion. 

You will sue I liave dian^ed my warnin'^ from the 
professor to the student. A student ^n-neration is 
short. In a lew years, when almost as a matter of 
course the best cd yoiin;; chemists will c|iialify lor the 
Doctor ot I’hilosopln decree, it will he forgotten tiiat 
tiiese lacilities have come to us. not as a ri^ht, but as 
a privilege. Thcjse wlio leap the acivantaues of ihc'se 
prixilcLtcs must [)io\(“ that the efforts made on their 
heliall haxe In-en xxoilh wliile. 

Lookini.; at the position broadly, if one mav criticise 
the researcli sc hcancs of to-day, it is m the sense that 
tile mam bulk of siij^port is afforded to the research 
ujiprenlice. and tlie siiiiation liiis liecomc mfmitely 
iiarder Ictr tlie supcrxisor m tliat new and cinerous 
tasks arc- imposed upon him J'o expec t him to under¬ 
take his normal duties and. as a voluntary act, the 
additional Ininlen of lescxtn h training is to force him 
into the dexastaiioii of late hours and overwork Tlie 
(juestion js at once laised—Are we iisin^^ our mature 
research material to the liest udv<inta;4e, and is our 
polic-V siillic.ieiulx focussed on the reCjuirc-meiUs of the 
exjicricnecd investigator^ I think it xvill ;;enerally 
lie aurecd that memhers of Uie [irofccssor or lecturer 
class who join in the moxenienl must lie relieved in 
trreat measure of teachin;: and aclminisiralixe work. 

I am decidedly of the opinion that the research super¬ 
visor must lie a teacher, and must niinj'le freely with 
undc;rf’raduales, so as to rccojinise at the earliest 
possible sia^e the potcailial mvcstifiators of the future 
and guide their studies. 'I’o meet this necessity 
univer.sitiVs and colleges must realise that tlieir curri¬ 
culum has been extended and that staffs must l)e 
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enlarged accordingly. There could then be definite 
periods of freedom from official duties for those who 
undertake researcli training as an added task. Oppor¬ 
tunities must also be given to these “ exoc*ptional 
men ’’ to travel occasionally to other centres and refresh 
thcmselxes in the company of kindred workers. It is 
evident that our universities are called upon to share 
the financial burden involved in a national research 
scheme to a nuicli gre.iler extent than possiblx’ they 
know. 

I may perliaps summarise some of the conclusions 
reached in thinking ox'er tlicse (juestion.s. The first 
and most imjiortanl is that in each institution tliere 
should he a Board or Standing,Committee entrusted 
with the superx ision of re.search. The functions ot such 
a bod) would l)e wndely varied and would include :— 

1. The ulloxation of money voted specifically from 
umxersity or college funds for research expenses. 

2. The power to recommend additions to the teaching 
staff m departments ai'tively engaged in rese<iri.h. 

3. The recommendation of promotion.s on the basis 
of research achievement. 

4. 'I'he supervision of regulations governing liighcr 
degrees. 

-\mong the more specific problems which loniront 
this Boacd are tiie following — 

I. Tlie creation of researcli libraries where reterence 
works can be ((insulted immediately. 

’ 'Hie provision of publication grants, so that where 
no periodical literature is av.tilolile the work will nut 
remain buried or obscure. 

3 The allocation ol Iraxelling grants to enable 
workers to viMt libraries, to inspect manufaituring 
processes, and to attend th(? meelmgs ol scientilu' 
societies. 

There is one thing whidi a Rc-seaich Board should 
avoid. It is, I am (onvim cd, a mistake lor a governing 
liody to call for an annual list ol publuations from 
research lalioratories. Xolhmg could lie more injiirious 
to the true atmosphere ot research than the feeling of 
pressure tliat pajicrs must he published or the Depart¬ 
ment will he discredited. 

What I haxe said so far may seem largel)’ a ri-dtal 
of new clinKLiltic-s. but lliev are not insurmountable, 
and to o\ereom(‘ them adds a zest to lili-. It would 
liaxe taken too long to go more fully into del.tils, and 
I have tiied to avoid making iny address a researt h 
s)llalHis, merely giving in gener<il terms the impressions 
gained during the twenty years m which the St, 
Andrew's Ucsearch Laboratories haxe been in existence. 

I haxe confined myscll to the first stage in the re¬ 
search development of the chemist. Mis future path 
may lead liim either to the fa^’tory or to the lecture- 
room, and in the end the exceptional man will be found 
m the director’s laboratory or in the jirofcssor’s (hair. 
ITowever difficult these roads max’ piove, I led that 
with the firuimiiil aid now axailahle, supjxirted by the 
seU-saciificmg labours of those who devote them.sdvcs 
to furthering this work, lie has the o|)portunity to 
reach the goal. It is the beginning of a new scientific 
age. and we max- look forward confidently to the time 
when there will he no lack of trained scientific intellects 
to lead our policy and direct our efforts in all that 
concerns the welfare of the country. 



Ski'TKMUEr i6. 1922] 


NA TURE 


3^9 


The Total Solar Eclipse of September 21. 

By Dr. A. C. 1 ). ( rommklin. 


are at prcsint in the Saros (Ade two series 
1 (il eflij)ses whieh have unusual length of totalUx ; 
one in< Imlinj* those of 1865, 1883, 1901, igig, the other 
iiicludinfi the great Indian eelipse of 1868, in \\hi(h the 
.s|)e( troMope was fir.st applied to the proininenees ; 
also lliose of 1886 (West Indies) and 1904 (Ba« ifn ). 
The fotth<‘oming eclipse. September 21, being three 
Saroses .ifter that of 1868, is in ncaily the same longi- 
tudi. but has moved soutlnxard. the only land stations 
avail.ii'le being the Maldives, Christmas Island, and 
Australia. 

The Maldives have Uie disadvantages ol a rather 
low siin, some difrieulty of aicess, owing to the reel.s 
sunounding the islands, jirobabilitv of high wind, 
together with a ])oor health record for iMiropean 
visitors; thev are, however, being occupied by Mr. 
I'wershed. Ciirislmas Island lies in the longitude of 
iii.iMimitn totality (6 minutes), but being near the 
noitliern limit of totality it will cmjoy only 3] minutes. 
This IS. how'ev er, amply long enough for the programme 
jclaiined The station i.s occ upied by Messrs Jones 
.ind Mc'lotte fioin Greenwich, their eejuipmemt con¬ 
sisting ol the 13-incli astrographic (‘(piatorial, on a 
nioiintine specially construe ted lor the low latitude of 
the station. Whe-n the same instrument was used in 
|)ia/il in IC119 the star-images were diffused, owing 
pn.liabK to ^llgllt warping of the .aioslat mirror by 
the heat of ihc sun belotc totality 'I'hc unsmtalhlily 
ol Ihc < (clostat had been foreseen, but the short interval 
belwt'cn the .irmistu'e and the departine ol the e\- 
[ledition made it impossible to provide an ecjuatorial 
mounting 

On the present occ.ision it is desired to .seemre a 
(oiiipIeleK satistaelor) chc'c'k on the n>i9 results, 
lluse leiiclc'd to '-onfirm the .tmount ol siiilt oi light 
!)\ the siingiavilation pieclictecl li\ h'lnstein : the 
clilTeicmc -n tlie results given by the tvvcj instruments 
111 l>ia/)l w i-. howevc'i. too large to peimit the results 
to bc‘ taken ,is absoliitch limd. and a lurlhcr lest is 
chsirabh The star-field at this totality is, untorlu- 
n.iteK, iiuiih less lavourable tlun that m ic)ifg which 
w.is |)niliabl_\ tlie field containnig the largc^st number 
ol blight slai- c lose to the ec liptic'. There are, however, 
a fair iiurnlier of stars ol the eighth magnitude or 
brighter m the iiresent field, and it is hoped that these 
may be |ih()tograph('d vvitli somewhat longer exposures 
ih.m those given belore The corona will probalily 
Ik‘ of tlie “ Minimum type, with little extension near 
the pole^ , this should Ciiable stars laiily near the sun. 


which will luive a large factor of ^lnlt. to be 
phutcjgraphed. 

liiristiiuis Island is occupied b\ a IMiospbaic Com¬ 
pany. under Scottish man.igcmcnt, which has given 
great assistance to the expedition in tr.uisportmg their 
bagg.ige, in erecting huts. |)ioviding woiknicm. etc. 
Reports received in July staled that the adjustment 
of the instruments was complete, but th.il the we.itlier 
during Mav had bc'en vctv wet. .md litth" observing 
was possible; check platc’s o| the c-c hpse fiilc! had, 
however, been sec.iire<l. I'he ramv season w.is, how- 
evcT, ncxulv at an end, and it was hopeil that more 
work woulcl shorth' be possible, in addition to the 
cc lip.se programme it was pliimied to take a series ol 
photometric plates, to c-onned the magnitude sc .lies 
of thc‘ northern and southern hcmisithcn-- Profs. 
Freundlii h and Kinstem aPo arranged to obsc ivc Irom 
Christmas Island, their piogr.minie being much the 
same as that of the Untisli obscTveis 

'I'he station on the coast ol West Anstrali.i has a 
high sun. long lotalitv, and exc client wcMthei prospec ts ; 
but it is dillic ult ol a< i ess, ii being nei c‘''sai \ to .me hen 
some miles out, and land in small boatN tlnoiigh sort. 
Several parties arc there ; that witli the laigcst eciuip- 
ment is from the Luk Ol'servatorv. under Puif 
Campbell. This jiarlv also makes the KinsUm preebUm 
the c hief item of the prograniine To avoid .1 long stay 
at the eclipse camp the (.heck pl.ites were taken at Fiji 
on the vov.ige out Olhei parties at this station are 
fiom Canada and from IVtlh (Anstr.iha) 

The ohservatones oi Aclelaide. Melbourne, and 
Sydnev are sending exjieditictns to st.itioiis in Central 
AiLstialia and m (Jiieenskuicl. 'I'lie weather prospects 
art' good at both, but the ''iin m (Jiicen-lancl is rather 
low 'I’hex are understood to be allcinpling the 
Finstein problem, m addition to the older cc lip^e work 
ol pliotographv ol the corona and its speitiiuii 

'I'lieie IS everv reason to liojie lor success at some 
of the stations , fine weathei at all ol them sliould lead 
to results ol a decisive cli.inic ter cm the F.tnstein 
problem 'Phe lesults will not be available lor some 
lime, Us the plates will not be measiiic'd till the return 
ol the diHcrent p.irties. 'Plu'y will, liowevei, l)e 
developed, in ;>ifii, whuli will permit a good idea of 
their Character to be formed In this cimnexion it 
mav be noted that there is no cable to ( brisimas 
Island, but it is expected that a Dutch man-oi-w.ir 
will lie there, which might send a wireless message to 
Java 


The Deflection of Light in a Gravitational Field. 

By llnRitKRT Dinc-lk. 


I iJ'ROM an experimental point of view, Fanstem's 
general theorv' of relativity is at present in an 
ambiguous position. It is well known that there arc 
three conceivable test.s between its conclusions and 
those of the traditional ideas which it aUcmipts to 
displace. With regard to the first of these—the move¬ 
ment of the perihelion position of Mercury—the success 
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ol the theory is decidedly imprc^ssive; all the more 
so, perhaps, because the result was stumbled upon, 
as it were, involuntarily. In seeking first the gravita¬ 
tional field of the sun, Einstein found the true orhit 
of Mercury added unto him. On the other luincl, the 
predicted displacement of tlie solar spectrum lines 
certainly conjures up a serious obstacle. The evidence, 
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it is true, is contradictory, but, such as it is, it seems 
to show a balance against the existence of the^isplace- 
ment. The extreme difficulty and complexity of the 
experimental work must, nevertheless, be borne in 
mind. Perhaps it is scarcely possible, in the present 
state of our knowledge and experimental equipment, 
to obtain a definite solution of the problem. The 
tliird test—concerning the deflection of light in a 
gravitational field—accordingly becomes of very con¬ 
siderable importance, and to many minds constitutes 
the deciding factor in their judgment of the theory. 

Consequently, the chief item in the programme 
of the Royal Astronomical Society’s expedition to 
Christmas Island, on the occasion of the total solar 
eclipse of September 21, will be the investigation of 
this particular problem. It will be remembered that 
the original tost, on May 29, 1919, was considered by 
the observers and a large number of others to give 
conclusive e\'i(lencc in favour of the relativity theory: 
it was this result, in fact, that directed general atten¬ 
tion to the theory, and made Einstein, for a brief 
spell, a noteworthy figure in public esteem. The 
interpretation of the observations, however, has been 
subjected to various criticisms. A refracting atmo¬ 
sphere of the sun has been proposed. Attempts liave 
been made to explain the effect as a result ot terrestrial 
atmospheric refraction arising from a temperature 
gradient across the boundary of the moon’s shadow- 
cone. Still more serious is the evidence of the mutual 
displacement ot adjacent piiotographic images: the 
(luestion arises whctlier the observed positions of the 
star images might not be, tc some extent, dependent 
on the intensity of tlie coronal light. It must be 
admitted that the criticisms have been well met. 
Xe^'erlJlcless, so fundamentally important a matter 
< an scarcely be regarded as finally settled by a-single 
set of observations, and llie repetition wliich is about 
to take ])lace is anvlhing but a superfluous confirmation 
of previous knowledge. 

It will he opportune at this time to recall the nature 
of the problem, and see wherein lies the difference 
between the traditional and tlic relativity conceptions 
which makes the prospective test possible. From the 
time of Newton until quite recently, gravitation has 
been looked upon as an essential property of matter— 
as characteristic as the property of inertia. Whenever 
we find matter showing the unmistakable effects of 
inertia, we find also evidence of gravitational influence. 
The universality of these twin phenomena lias so 
impressed pliysicists tliat tJicy have come to look upon 
them as tJie fundamental properties of matter. Matter 
is, by definition, that which has inertia and exerts 
gravitational attraction. Nevertheless, it is well to 
point out that inertia and gravitation are not the 
projiertics by which matter is generally recognised. 
Witli regard to most of the matter in the universe, 
there is no evidence that llicy exist. We announce the 
presence of matter when we see it: in other words, 
matter everywhere has the power of emitting or 
absorbing light— or, more generally, radiation. We 
see light, and wc deduce a star; the light fluctuate.s, 
and we deduce absorbing matter. If, according to the 
true scientific method, we establish our fundamental 
conceptions on the groundwork of pure observation, 
we must place the power to radiate and absorb light 
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at least as deep down in the nature of matter as the 
.inertial-gravitational property. The recognition of 
either property is.^mversaHy accepted w evidence of 
the existence of matter. ' ■ 

The difference with which we are concerned between 
the traditional and the relativistic conceptions may 
be expressed in this way: that whereas the older view, 
gives no a priori indication of a relation between the 
two fundamental material influences, gravitation and ' 
light, it is an essential condition of the relativity theory 
that such a relation exists. A large and valuable 
system of thought lias been built up—mainly during 
the last hundred years—in which radiation and gravita¬ 
tion are completely independent. Radiation submits 
to analysis and invites correlation with other physical 
phenomena; gravitation stands inaccessibly apart. 
The complex.organism of electromagnetism, embracing 
as it docs radiation, the tether, electricity, magnetism, 
the atom—even inertia (for radiation possesses inertia) 
—seems capable of assimilating the whole of physics— 
except gravitation. Matter appears to be the source 
of two "streams of phenomena, one summarised in 
electromagnetism and tlic other in gravitation, and 
between them there is a great gulf fixed. The complete¬ 
ness of tlie duality lies, of course, only in the con¬ 
ceptions. Experimental evidence of a bridge across 
the gulf might have arisen at any time. Standing now 
on the bridge, it seems a little strange that it was not 
sought before. Inertia, in submitting to the electro¬ 
magnetic scheme, might carry with it the gravitational 
property with winch, in material bodies, it is always 
associated, and the electromagnetic inertia of light 
might be accompanied by a proportionate fiower to 
ex(!rt and respond to gravitational infiueiKC. There 
is no reason, according to prc-rclalivity physics, why 
it should, but neitlier is there any reason why it should 
not. The impotence of the electromagnetic theory 
even to suggest the more probalile of the alternatives 
is its main defect. 

There is no such ambiguity in the utterances of the 
relativity theory. Here gravitation—as a physical 
existence giving rise to a gravitational field—is ignored ; 
the field alone is considered. The seat of the pheno¬ 
menon is not sought in the secret nature of matter; it 
is sought in the space surrounding matter, and is, in 
fact, regarded as a property of that space—or, rather, 
spacc-iimc. The justification for this view is found 
in the facts, first, that the evidence for the existence 
of gravitation is the observed acceleration of one body 
in the jieiglibourhood of another ; and, second, that the 
acceleration produced by one body in another is in¬ 
dependent of ever}' property of the latter except its 
position relative to the former. Now a phenomenon 
manifesting itself as an acceleration (involving the 
dimensions of space and time only) and producing 
effects depending only on position, can be submitted 
to a geometrical treatment, provided that the dimension 
of time is added to tho.se of space. Instead of speaking 
of the cur\-ed patlis of bodies in a homogeneous space- 
time, we can speak of the straight paths of bodies in a 
heterogeneous space-time. The same phenomenon 
is indicated by both statements. Expressed in tliis 
way, it seems as thougli there could be no difference 
between the two views, except that one might be more 
convenient than tlie other. Considered from a physical 
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point of view, however,^ the differepce between them 
is fundamentail, and issues into the three experimental ^ 
tests referred to. The deflection of light in a gravita- 
tional field follows naturally, if gravitation is attributed 
to the heterogeneity of space-time. Any entity— 
whether light or matter—pursuing its natural path, 
will appear to change the character of its motion when 
the space-time through which it travels departs from 
the simple Euclidean type. It does not matter what 
the moving thing is ; all that counts is the region 
through which it moves. The dilemma of the older 
theory does not exist from the relativistic point of 
view: light must be deflected or the theory must be 
abandoned. 

Fortunately, the amount of the deflection which 
relativity demands is measurably different from that 


which the electromagnetic theory allows. According 
to the relativity theory, a ray of fight .which just clears 
the sun’s limb should suffer a deviation of about ; 
according to the other view, the deviation should be 
either half of this or nothing at all. It is this difference 
that makes possible the test whi<'h is about to be applied. 
On September 21 the sun will be leaving the con¬ 
stellation Virgo—very close to the ceiostiul equator. 
The position is not so favourable with respect to 
neighbouring bright stars as was that of May 29, 1919, 
when the original test was made. On the other band, 
the experience and criticisms arising from the previous 
attempt are available for the guidance of the present 
observers, and, granted favourable conditions, tliere 
seems to be no reason why the result should not become 
decisive. 


The British Association at Hull. 


/’ORKSHIRE hospitality is proverbial, and it has 
l)cen very pleasantly manifested during the 
meeting of the British Association just concluded at 
|IIull. The citizens have in many ways shown them- 
Iselvcs to be proud to entertain the Association, and the 
facilities they have offered to the members have been 
exceptionally helpful. Each member was provided 
with a badge, and this was not only a free pass on the 
quick and convenient tramway system of the city, 
but aKo secured personal guidance and interest from 
citizens in the streets or in vehicles of any kind. It 
would lie impossible for a city to siiow greater interest 
in its visitors or to do more to make their sojourn 
pleasant, and the many attentions have been much 
aj)pre('iated, particularly by oflicers and other active 
nieinhcrs of sections who usually have not the time 
to search lor all the amenities which a place of meeting 
may afford. A number of free lunch(‘ons have been 
provided, and when the days’ meetings have been over 
tea has been served in the writing-room at the Guild¬ 
hall. and has been found both grateful and '-oniforting 
to the iVi'anbers. For these and other unusual atten¬ 
tions the Association is no doubt chiefly indebted to 
the local secretary, Mr. T. Sheppard, curator of the 
Hull Museums, but with him is associated the town 
clerk, Mr. 11 . A. Lcaroyd, and the generous hospitality 
would not have been possible without the active interest 
and support afforded by the Corporation and people 
ol the city. The Handbook to Hull and the East 
Riding of Yorkshire, edited by Mr. Sheppard and 
])iesented to each member, is a volume of permanent 
vnluc, and as it will be on sale for the low price of 
fi\ e shillings wc propose to publish a separate notice of 
it in an early issue. • 

At the meeting of the general committee at which 
ihc report of the council was presented, a resolution 
was passed conveying to Prof. Turner the most cordial 
thanks of the Association for the valuable services he 

Summaries of Addresses 

Equal Pay to Men and Women for Equal Work. 

In Prof. F. Y. Edgeworth’s address to Section F 
(Economics) the question wliether the wages of 
men and women should be determined on the same 



has rendered to science in general and the Association 
in particular during his nine years’ work as one of the 
general secretaries. In its repoit the touneil stated 
that It had received with great regret Prof. 'I'urner’s 
intimation that he would not Ite aiile to attend a 
meeting in Canada in 1924. Prol. Turner himself 
pointed out that it was desiralde, on various grounds, 
that his successor should liave experiein v ot tlie working 
ot an annual meeting at home before taking part in one 
overseas, and he therefore placed his olTicc at the dis¬ 
posal of the general committee as from the Hull 
meeting. The council and the A.s.snciation owe a dcej> 
debt of gratitude to Prof. Turner for his uiiremitting 
care for the interests of the Association as general 
secretary since 1913, and therefore during a time ot 
exceptional difficulty, including as it has the Australian 
meeting, the w’ar, the revival of the annua! meetings 
since the war, and the period when, on the death of the 
late general treasurer and assistant treasurer in 1920, 
he acted for some months as treasurer in addition to 
his other w’ork. 

Mr. F. E. Smith, director of scientific research at the 
Admiralty, and secretary of the Phy.sical Society, 
accepted the invitation of the council to be nominated 
as Prof. Turner’s successor, and the general committee 
unanimously voted his appointment to the oflfice of 
general secretary of the Association. The three new 
members of the council appointed by the general 
committee arc Mr. E. N. Fallaizc, Dr. C. S. Myers, and 
Prof. A. Smitliells. 

Next year’s meeting will be at Liverpool with Sir 
Ernest Rulherford as president, and in the following 
year the place of meeting will be Toronto. The in¬ 
vitation to Canada was conveyed liy Prof. J. C. Fields 
and Prof. J. McLennan, and it was announced that 
a grant ot about u,ooo/. would be avail.ilile toward.s 
meeting the travelling and other expense? of visiting 
members. 

Presidents of Sections. 

principles“in jiarlicular, through universal unrestricted 
competition—wasdiicussed on purelycconomicgrounds. 
Notwithstanding the general presumption in favour of 
laisser JairCy it is maintained that some regulation is 
required for desperate competition tending to the 
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being ruled (JUt, there is advocated an equal labour- I 
market, the same blend of competition and combina¬ 
tion, for bolli se.\es alike 'I’hc unequal pressure 
ol male unions, crowding women into (ompuratively 
few' (urupations, is deprecated, and it is poinled 
out tliat a siiftiiient safeguaid against such pressure 
IS not afforded in llie interest of the emploser seeking 
to rnaMinise his prolits. This insufficieiuy is (‘viplained 
by a priiu iple widel) ajiplaabie in economies which 
may lie slaK'd thus. When a quanlily is in the 
neighbourhood of a maximum \idue, a small change 
in the conditions on whii'h it depends the indcfiendent 
varial'les- is generally alUndui with a 7’f/y small 
•Tange in tlie dependent (|iianlit\ Some suggestions 
weie offeied with respei t to the dilfKuliy that the \ alue 
of work Is not always me.isiuable without regard to 
the sex of the wcjrker, c g the employment of a woman 
IS less profitable, so far as, other things being ef|ual, 
a man is gmenilly more useful in an einergemy. 
I.astlv. Ihuf. Jedgeworth (onsidereel the serious iiujiedi- 
ment to equahtx in the latxair market caused by the 
burden ol supporting a lamily which is commonly 
undertaken In men. The proposal to ob\iate this clilh- 
cully hy the e ndowment of motherhood was examined ; 
objec lion is taken to tlic (commonly implied) socialislie 
Iransfcreii'e of enormous sums from one class to 
another. The olijec-tion is not ccpially directed against 
.subsidies in kind hir the [lurpose of (^dutalion ; nor 
against the jiioposal that witliin the Mine social grade', 
or assoclaiion. the cTiIdless should contribute to the 
support ol children. 

Dr, RiVI HS AM) TIM 1)K\ laORMI NT OF l^SVCHOI.OC.Y. 

In Section J ( 1 S\cholog)) tlic‘ presidc'iiiial address 
b\ Dr ('. S .M\ers was “On the IidUicaice ol tiie 
late A\’. II K. Rners (ITcsideiit-elecl of the .Scetion) 
on the J)c\clopinent ol Ps\iholog\ m (Ireal Britain" 
Rivers w.is in\itccl in i8c)_^ (in his thirtieth \car) liy 
Michael hosier to ( amlcnclge, where he s\sieinatisecl 
the fiist ((jiirse of praclnal work in experimental 
psAchoiogy in this <ounlry. Ills earliest experiments 
there were on colour \ision and \isiial space jiercej)- 
tion, and lie lontnbuled to Schafer's "Textbook of 
Physiologv *■ an exbausiiee arlalc on vision, which 
i.s still regarded as the most accurate and careful 
acToimt of the .sulqect m the English language, lie 
soon extended liis oliservations on colour Msion and 
space perception to the I'orrcs Straits Islanders, the 
Egyptians and the 'I'odas, Ins membership of Dr. 
Haddon’s Oimbridge Antliropological h'xpedition to 
the Torres Straits giving him his first introduction 
to ethnology. These several iinesligations will ever 
.stand as models of psycTological method. In JCJ03, 
on his return from the 'I’odas, lie began his memorable 
.share in the striking observations on the recovering 
cutaneous sensibility of Dr. Head's arm. The dis¬ 
tinction therein reac hed Iietweeii epic ritic and proto- 
pathic sensibility laid the foundations of Rivers'.s 
later views on instinct, intelligence, dreams, and the 
unconscious. While working with Head, he was also 
engaged m studying the effects of alcohol, caffeine, and 
other drugs on muscular and mental work. 'These 
elaborate investigations he puj^hed as the Croonian 
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By them he advanced the pharmacological study of 
the effects of drugs on man, showing how important 
it is to disguise the drug and to provide a control 
mixture mdislinguishalilc m taste from the disguised 
drug mixture, so as to avoid the complicating effects 
of suggestion, interest, and sensory stimulation, h'rom 
1907 to ic)i«; he confined himsdt to ethnological work, 
hut during the (ireat War his treatment of the [jsveho- 
neuroses m the -Army and in the Air Eorce led him 
back to psychology. A period ensued in which 
Rivers’s psyciiologic-al genius was released from its 
former shackles and his intuition was no longer con¬ 
trolled hy intellectual doubt. It is difficult to ex¬ 
aggerate llie Jriiitiul, stimulating cliaraclcr of his 
crilieisms of Freud and of his views on the unconscious, 
on instincts, and on dreams which poured foitli with 
such astonishing profusicm during the last yc'ars of 
his hie. His mam object was to give a biological 
interpretation to the data of psychology. Tfis wide 
interests, sympathies, attainments, and knowledge, Jus 
generosity and iioncsty, ami his devotion to scientific 
methods inspire u.s m our common aim—the Advance¬ 
ment of Scienc-e. 

Orcianisation of the Agricultural Industry. 

Lord Bii- disloe, m his address on "'I'he 
Proper J’osilion of the Landowner ni Relation to 
the .Agricultural fiidiLstry,’’ delivered Ix-fore Section 
M, pointed out that organisation in the intc-iests of the 
agric-ultural producer is tiie chiel desideratum of 
British rural industry, and lor this, enlightenc'd leader¬ 
ship IS essential. 'The leader and c liief organiser should 
be the landowner, if he would bul take Ills jiroper 
[)osilion after due training. Under prc'sent conditions 
it is evident tliat the unification ol the rcMes ot llie land- 
(jwner and farm tenant is a condition precc-dent to the 
lull, (onfideiU, and enter|)rising develo))ment of the 
agriLultuiul inclustry on economic lines Xcveifhe- 
less, it must be recognised tliat the s)?sleni of occii|)_\ ing 
ownership cannot exist in iIiIn country to the entire 
exclusion of that cd landlord and tc-nant. J'higlish law 
and custom m relation to the settlement ot estates and 
to the letting of farms are now Irequently ohsirudivo 
in nature under the changed conditions, and it might 
be w’cll if modifications could be brought al)out c.g., 
if It were made possible in c erlain c ases to sell part ol a 
settled estate in order to provide the necessary capital 
lor the cultivation or indusinal ec|uipment ot the 
remainder of it. 

Ill all continental countries the political power 
enjoyed hy agriculture is founded on the fact that it is 
an organised industry, whereas in Great Britain it is 
not. As a result, the continental landowner derives 
as a rule a net income cd per acre, as compared 
with i/. per acre in the United Kingdom. Much of this 
may also be attributed to the failure of the British 
farmer, in the absence of the landowner’s stimulus, 
to utilise the results of education and researclij 
whereas abroad, especially in Germany, more scientifiol 
methods are readily adopted, notably in the economic^ 
employment of feeding .stuffs and fertilisers. 

Many suggestions may be made as to methods 
whereby British agriculture, under the direction not 



Sei’Tkmbek i6, 1922] 


NA TURE 


393 


of the State but of the landowners, may be stabilised on 
a remunerative basis, among which may be mentioned 
the organisation of credit facilities, co-operative pur¬ 
chase and sale, utdisation of machinery and power, 
improvement of livestock sires, establishment of central 
dairies and bacon factories, the fuller exploitation of all 
farm products, especially in times of glut, and above 
all the elimination of superfluous and unnecessary 
middlemen. Apart from the heavy burden of local 
and Imperial taxation the toll levied by the middlemen 
IS the main cause of the poverty-stricken condition of 
the English agricultural labourer; the disparity of the 
prices paid to the farmer and by the consumer for the 
s.tme produce was well illustrated by tables. 


During the last eight years occupying owners have 
increased by 49 per cent, and the acreage that they 
own by too per cent.; the political and industrial 
power resulting from tins consideralile reiiilorcement 
of their class should prove the grcate.st stinuihis to 
enterprise on the part of landowners. 'Hie e.xistcncc 
of the Central Landowners’ Association is a welcome 
augury of future corporate efTidency, as its objects 
are to a great extent economic and constructive. In 
conclusion Lord lllcdisloc cmpliasiscd once I'nore the 
need for the effective organisation of iigriculture and 
for the solidarity of all three classes of tiic agiicultural 
community, without which continuous progress is 
difficult of attainment. 


Current Topics and Events. 


Tiiii Rowett Institute of Research in Animal 
Nutrition, Aherdeen, was formally opened by H M 
the ynecn on Tuesday, September 12. It will be 
rcmciiibcreil that the Institute, which m the two years 
Ilf its e.xistenco has done valuable work on problems 
of aiiiniat feeding, is under tile control of the fliii- 
sersity of Aberdeen and file North of Scotland Agri- 
(iiltiiral College, the director is Dr J. R. Orr. 'The 
Institute ow'es much to the generosity of Dr. J Qmller 
Unwctt, alter whom it was named, who contributed 
a siini of lo.ooof. towards its endowment (Nvrrinl-,, 
September 0, ipto, p. 67). This was followed by 
.mother gift for the purpose of purchasing a farm 
winch would allow of expansion of the Institute; 
If M. Treasury, on the recommendation of the De¬ 
velopment ('ominission, promised a further sum of 
2n,ooof. It is the establishment of such institutions 
as the National Institute of Agricultural Botany and 
the Rowett Institute of Research 111 .\nimal Nutrition 
winch will go far towards improving the unsatisfactory 
slate of onr knowledge of food probfeins, both animal 
aii<l luiiurtn. 

To tho August number of the Nineteenth Centuyy 
Sir Arthur Keith contributes a timely article on 
tlu‘ lupsent position of l)ai\vinism as ajiphcd to the 
problem of man’s origin The strange action of a 
strong paity among the legislators of Kentucky in 
America, and ill-informed articles m certain Amencaii 
ncwspa]H‘rs, have met \\\ih some feeble response in 
this (oimliy ; and an authoritative statement of the 
case which can be understood by the general reader is 
especially needed at the present time. Sir Arthur 
Keith has staled the case admirably, and be em¬ 
phasises the fact tliat if a new edition of Darwin's 
“ l.kscent of Man ” were prepared lo-dav, the work 
would merely need large additions, and scarcely any 
important revision. 'I'he di.scoveries of the fossil 
remains of man made since 1871 agree in pointing 
towards a common ancestry with the apes. The 
piogress in our knowleilge of human embryology 
within the same period has revealed a succession of 
facts which can be explained only on the theory of 
descent from lower forms of life. The latest discovery, 
that the development and growth of all parts of the 
body are regulated and co-ordinated by a " hormone ” 
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mechanism (the pouring of substances into the 
circnlatiiig blood bv the ductless elands), leads even 
to the hope tiiat before* long we may l>cgm to learn 
something about the processes of e\'olution To the 
investigator, indi'ed, Darwinism is not .1 nieie theory, 
but an instrument of adcance, trusted as luipJuiUy 
as are the Admiialty charts by a navigaloi. 

We learn from the Times that an expedition headed 
by Capt T Hurley has left Sydney for I‘oi l .Moresby 
with the object of e.xploring New (biine.i liom the air 
'J'ho party will include an etlmologist and a naturalist. 
Two seaplanes arc being taken and will be used m a 
four months’ air survey of the weslein portions of 
British New Guinea. Meanwhile the scientific section 
of the expedition will navigate the Fly River in a 
ketch. The cost of the seaplanes is being borne by 
Mr. T.. Hodson, of Sydney- Owing to tlie densely 
forested nature and steep slopes of tin* intc-nor, 
exploration of New Guinea on tool is most arduous. 
Capt Hurley’s scheme promises some hope of success, 
but landing places, except along the coast, will be 
difficult to find The leader’s previous cxiicnence in 
cxjiloration was obtained with the Australian Ant¬ 
arctic Expedition. He has also tlown across the 
Australian continent 

The. earthquake reported on tlie morning of August 
27 m thi* Midland ('ountics was possibly, .is Sir George 
Foidham has suggeste<.l m the Times, caused by 
the bursting of a meteorite A tremor and sound 
were observed at 912 am. (G M 1 ) over an area 
of about 650 square miles wutb its centn* a few 
miles south of Birmingham : at Woodhouse Eaves, 
seven miles north-north-west of Leicester, at 9 - 13 : 
an<l at Whissenthorpe, near Oakham, at 9 10. 'Phe 
observed times are so close that it seems probable 
that all three shocks were clue to the same cause, and 
the detachment of the three areas and their nearly 
linear arrangement are certainly .suggestive of succes¬ 
sive explosions of a meteorite. 

The: centenary ot the 'S'ork^liire Philosophical 
Society, which was foundcil m 1822, will be cele¬ 
brated on Wednesday. Septi’inber 20 The members 
of the Society and its guests will be rcceiced m the 
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gardens of the Yorkshire 'Museum by the president, 
Mr. \V. H. St. Quintin, and a number of congratu¬ 
latory addresses from national as well as local learned 
bodies will be read by their representatives. Later, 
the gathering will go in procession to the Minster, 
where a short service will be held and an address 
delivered by the Bishop of Beverley. 

The following have been appointed to the I 5 oard 
of Trustees of the National Portrait Gallery: the 
Earl of Ilchcstcr, Sir Martin Conway, and Mr. W. B. 
Hardy, in place of the late Viscount Bryce, Sir 
Edward Conway, and Viscount Harcourt, respectively. 

The sixty-seventh international annual exhibition 
of the Royal Photographic Society of Great Britain 
^v'dl be opened on Saturday, September i6, by Mr. 
S. J. Solomon, president of the Royal Society of 
British Artists, at 35 Russell Square, W.C.i. 

The Harveian Oration of the Royal College of 
Physicians of London will be delivered at the college 
at 4 o’clock on Wednesday, October 18, by Or. Arnold 
Chaplin. Sjr Maurice Craig is to deliver the Bradshaw 
Lecture (on “ Mental Symptoms in Physioal^Discase ”) 
on No\ ember 2. The Fitzpatrick Lecture will be 
given by l>r. R O. Moon on November 7 and 9. The 
subject will be “ Philosophy and the Post-Hippocratic 
School of Medicine.” 

It has been decided that an Institute of Paint and 
Varnish Technologists shall be founded, and a dinner 
is to be held shortly to inaugurate the new Institute. 
The objects of tiie Institute will be the dissemination 
of practical and scientific knowledge by reading and 
discussing papers, the improvement of technical c<lnca- 
tion, the piomotion of research, and the establishment 
of close relations with tlic Government and with 
societies interested in the products of the industry 
and their apidication. Applications to attend the 
inaugural dinner should be forwarded to H. 1 ). 
Bradford, 42 itibblesdale Road, S.W.i6. 

At a conference of the leading societies in North 
America that deal with biological subjects, recently 
held in Washington, it was decided to recommend 
lo the constituent bodies the formation of a Federa¬ 
tion of American Biological Societies. The members 
of the federation are lo be societies, not individuals, 
and the governmg body is to be a council consisting 
of Iw’O representatives from eacli society; the council 
is to choose an executive commiUee from its own 
members. One of the lirsc (|uesUons to come before 
the council, it and when constituted, will be the im¬ 
provement of biological publications, and a committee 
is already studying the question in co-operation with 
a committee from the Division of Biology and Agri¬ 
culture of the National Research Council of the 
United States 

In our issue of April I5, p. 48O, reference was made 
to the preparations in progress for the celebration in 
France of the centenary of the birth of Pasteur. A 
committee was formed in tliis country, under the 
chairmaiiship of Sir Cliarles Shemngton, in support 
of the commemoration measures* among which were 
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j the promotion of an exhibition of hygiene and 
bacteriology in Strasbourg and the erection of a 
statue of Pasteur before the University. Various 
amounts have been sent to France from time to 
time by the British committee, in addition to which 
it is now stated that a sum of nearly 850/. is to be 
forwarded to the general treasurer of the fund, 
M. T. Hiring. The' British committee has expressed 
the wish that should the amount be greater tlian 
that the French committee desire to spend on the 
statue of Pasteur, the excess should be-devoted to 
some other form of permanent memorial in the 
University of Strasbourg. 

The programme has been issued of the meetings 
of the Institute of Metals to be held during the session 
1922-23 under the presidency of Mr. Leonard Sumner. 
The annual May lecture will be delivered on May 2 
by Dr. W. Rosenhain. The Scottish Local Section, 
which has arranged for six meetings in Glasgow, will 
be under the chairmanship of Mr. James Steven; 
membership is open to all local members of the 
Institute, and applications should be addressed to 
the hon. secretary. Mr. H. H. A. Greer, 50 Wellington 
Street, Glasgow. The chairman of the Shelfield 
Local Section is Prof. C. H. Desch, and the hon. 
secretary, H. P. Gadsby, 193 Sandford Grove Road, 
Sheffield : an important event in the Sheffield pro¬ 
gramme is a joint meeting with the Faraday Society 
for a symposium on stainless and non-corrodible alloys 
to be held on February 9 at Sheffield. 

Tjie third International Conference of " Psycho- 
technique appliqiui 4 I’orientation professionnelle " 
will meet this year at Milan on October 2-5. In 
order to prevent waste of time it has been decided to 
limit the discussions to the following subjects;— 

(а) What is meant by vocational aptitudes ^ (Lahy); 

(б) Natural aptitudes and acquired aptitudes {IMcroly, 

Patrizi) ; {c) The psychological analysis of work 
(Gemclli. Lipmann) ; (<f} Vocational guidance and 

Taylorism (Bauer); and {e) An international unifica¬ 
tion of tests and individual ratings (Claparede, Mira, 
Myers). A short paper of about twenty minutes' 
duration wUl be given on each subject in onler to 
guide the discussion, and the language used will be 
French. The general session will be occupied with 
these subjects, but other meetings to discuss more 
detailed problems will be Iield in rooms specially set 
apart for the purpose. Papers presented at the 
meeting will be grouped together according to the 
relationship between them. A i-oom will be reserved 
for the exhibition of tests, instruments, etc. Those 
desirous of attending arc asked to communicate with 
the Secretary, in'"* Conference Internationale de 
Psychotechnique, Milan (XIV.), via S. Barnaba 38. 
October 5 will be spent in visits to scientific and 
industrial establishments in the neighbourhood of 
Milan. 

Dr. M. j. Sirks takes exception to the notice of 
Jiis handbook of heredity published in Nature of-' 
July 22* p. III. He deprecates especially the charge' 
■qI affirming 
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iuced as a direct cotisequeiice of changed conditions, j 
md he adda, ^*I-do not accept muta^ns at all, ! 
leither as a direct consequence M changed conditions, 
ior spontanibnsly, as being sufficiently proven.” 
The ^^Tite^ of the notice regrets that he should have 
nisrepresented Dr. Sirks's opinions. The criticism 
irose out of passages in chap, xiv., and referred in 
articular to the confident narration of Tower's 
lleged discovery of a sensitive period in the life of a 
eetle, during wliich its germ-cells could be modified 
y external conditions. Dr. Sirks summarised the 
ccount in a statement which may be translated thus. 

In other words: without any doubt Tower suc- 
eeded, by means of very abnormal conditions of life, 
i breeding from the’ original form Leptinotarsa 
ccewhncata offspring which had lost one hereditary 
actor; he called these ‘ mutants,* the name which 
B generally given to forms suddenly arising which 
Ixhibit hereditary variations.” Nothing could be 
norc explicit. In continuation, however. Dr. Sirks 


defiiiitely dissociates himself from the interpretation 
of the alleged new forms as mutants. The objection 
should therefore have been expressed differently. It 
was not the interpretation which seemed to the 
reviewer unfortunate or uncritical, but rather the 
unqualified repetition of sensational reports which, 
though they have attained some currency, are gravely 
in need of confirmation. 

Messrs. Brnn Bros , Ltd., announce a new scries 
of monographs dealing with gas and fuel. The first 
three volumes will be "The Administration and 
Finance of Gas Undertakings, with Special Reference 
to the Gas Regulation Act, 1020,” by G. Eveits: 
" Gasworks Recorders,” by Dr. L. Levy; and ” Modern 
Gasworks Chemistry,” by Dr. G. Wcynian. Tlui 
same firm will also publish shortly “ Practical Optics 
for the Laboratory and Workshop,” by B. K. Johnson, 
and "The Bronze Age and the Celtic World,” bv 
H. J. E. Peake. 


Our Astronomical Column. 


SLj-iivMiiiiR Meteors. —Though September is not a 
mouth 111 which any nch shower of meteors is pcrioilic- 
ally visible, a considerable number of meteors and 
many radiant points of moderate activity should be 
seen Fireballs are also particularly abundant during 
the monlli, especially on September 13-15. and again 
on September 24-28. Tlie principal systems of 
metcois at this time of the year radiate from Aries, 
Perseus, Auriga, and other constellations in that part 
of the heavens At the middle of September there 
is usLially a strong display of« Perseids from 61° +36”; 
there is also a prominent shower from near a Cygni, 
at 31.}° + 18“^, and swift, streaking meteors from the 
I-ynx freipiently manifest themselves. September is, 
ill fact, usually a productive period for the meteoric 
.student, and further watching may reveal a somc- 
vvluil nch annual display that hitherto has not received 
the notice it merits. 

Invistbt " Sunspots —In the year 1908 Dr. G. E. 
Halo jmbhslied (Contribution.s' from the Mount 
Wilson Solar Observatory, vol. i., No. 26) his dis- 
< every of solar vortices This vortex hypothesis 
assumes that a sun.spot resembles a vast tornado in 
which electntied particules, due to ionisation m the 
solar atmosphere, are rapidly whirled. The invariable 
presence of a magnetic field, caused by the revolving 
charges, confirmed this view, but it was also sup¬ 
ported by other results of observation with the 
speclrograph and speclroheliograph. It w'as found 
also that most sunspots were associated in pairs of 
opposite magnetic polarity, and 61 and 33 per cent 
respei'tively of 970 spots were observed as bipolar 
and unipolar. The fact*tliat some groups oscillated 
between unipolar and bipolar types, one or more 
small spots appearing and disappearing within the 
mass of calcium flocciili, suggested to him the idea of 
looking for invisible spots. That these might be 
found seemed most probable, there being vortices 
giving appreciable magnetic fields without any 
actual visible sunspots. .Dr. Hale now describes hi.s 
recent investigation in this direction (Proc. Nat. 
Acad, of Sciences, U.S.A., vol. 8, No. 7). The method 
he adopts is a device for rendering feeble magnetic 
fields visible by the Zeeman efferl, and details of the 
procedure are given in his paper. Suffice it to say 
that he. has found- a great number of cases in which 


a local magnetic field was observed where no spot 
was recorded. He points out the importance of 
making systematic observations of invisible spots, 
especially during the periods preceding and follow¬ 
ing the visible life of those that reach matunty, 
m order to assist in revealing the cause of sunspot 
formation. 

Absolute Magnitudes of Stars —Several years’ 
ago Prof. H. N. Russell produced a striking diagram 
of absolute magnitudes, on which tlic theory of giant 
and dwarf stars was based ; it met at first with some 
opposition, but has gradually won its way to general 
acceptance. The number of stars of winch trust¬ 
worthy parallaxes (photographic, spectrosco[)ic, and 
hypothetical) have been obtameil, has now been 
greatly increa.sc(l, and Dr. Heber D Curtis lias pre- 
ared a revised diagram, which is reproduced 111 the 
ournal of the R.A S. of Canada for July-August. 
It conlams 2375 stars, and shows the division into 
giants and dwarfs very plainly. The gap between 
them IS complete m type M, but begins to be filled by 
a few stragglers m type Ko, suggesting that this may 
be the maximum temperature attained by stars of 
small mass. In types G and K the giants outnumber 
the dwarfs, but the reverse hold.s m type F. The 
giants here are comparatively few, but thej' include 
some of remarkable luminosity. 

Broadly speaking, the regions of maximum fre¬ 
quency form two straight lines; that of the giants 
forms a horizontal line at magnitude+1; that of 
the dwarfs slopes downwards from -n J at type Ao 
(the giants and dwarfs being here mingled) through 
+ 5 at type G5 (so that the sun is an average star of 
its type) down to 8 or 9 for Ma. 

The diagram suggests to Dr. Curtis the conclusion 
that a sensible number of B-.stars have paralla.xes of 
the order of o'-oa ; he notes that stars of this type 
are being put on the working lists at the Allegheny 
and Leancler McCormick Observatories These stars 
cannot as yet be investigated for parallax by the 
spectroscopic method, so that the results of the.se 
measures will be awaited with interest. It will be 
remembered that the results have a bearing on the 
adopted distances of the globular clusters. The 
fainter the absolute magnitude found for the average 
^-stajc> the near^ we must put the clusters. 
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Research Items. 


I.Aii.HiJ.R— In tin* Fortnightly lirviCto for Anf{ust 
J \ ’1 fj()\(l consulcis the probiinn of Iinmoui and 
nifdi.mism l^orj'son in Ins well-known .study, “ Le 
Kire," inamlanis tlir hy]>othesis that the es-icnce of 
humour lies in the incthanisalion of what oiiftht to 
be spontaneous and not mechanienl Tlie function 
of lanKhtt'r is to punish and so to jn event tlie repetition 
of inachine-hke behaviour 'I'he aulhoi of this paper 
cntu'ises this point of view as being inoro tine of 
l.atin luinunir than of Ang!o-Sa\on and siippoils 
the theory that in the case of the latter, laughter is 
rather due to a feoinig of superiority lie tlnnks. 
houeier, that reci-ntly a change has taken place, 
and that ni Mr Stephen Leacoi k’s humour wo 
aj)]»ioMmate to humoiir as sensed by Bergson, he 
delects automata mns([iieradmg as human beings 
and wo laugh, but not with the old laughter of 
supeiiontv A moie fundamental tre.ilmeni of the 
sufijett of laughter will be foiiiul 111 F^yclw (vol u 
No. 4), where Prof MrDougall dcvelojis at greater 
length a theory he put loiwaid in Naturk some 
years ago fie believes that the theories usually 
ailvancod tail to answer the <|nestion, I'or what end 
did the human species acipiue the capaiilv for 
laughter ’ Man is endowed naturally with tin* 
lendeni'y to sluire the emotions of others, whcui he 
sees them expresseil by tlu'in m action, thus render¬ 
ing liimseH extremelv susceptible to the snflormg 
he sees around Inin Were he to suiter svmjialhetu- 
ally eveiv pam lu* saw', he would very vapidly 
d<;vilalise lumself. henci' he lias developed a com- 
jKmsiitou mechanism wlieri'bv he laughs at llio 
pains ami sutfenngs winch arc not senons or with 
which he can iuive no concern iaiughter is then 
primarily and fimdamentally the antidote to sym¬ 
pathetic pam It IS necessary to distinguish laughter 
liom the smile which is the natural expression of 
pleasure 

Kadi'la 01 iiiiv lljj.1 Tc/NinA’. —This, judging from 
the soniewliat icjnnc remarks conccnnng the metliod 
of pteparalioii and mounting and seeming want of 
acquaintance with the work of earlier writers on 
the sub|i-ct, appears to be the author’s fust encounter 
w'lth the molluscan laduia In those circumstances, 
Mr If H Baker (Proc Acad Nat Set Philad vol 
Ixxiv ) must be held to have ac(]uitted himself w'cll 
and lias lendcred a useful and well-illustrated account 
of the radukc of the Heluimdie that will prove useful 
to future students of the group Although the title 
gives 110 hint of tiu- fact, the author attempts a 
classiticatioii of the* Noith Ameiican Helitmida! 
largely basi'd on the diaiacters of the operculum, 
and further essays a phylogenetic scheme 

Till. SrRUClURTv AND i3l01,0r.V or TIIF HoCf Lousic 
—Memoir 51 of the Cornell I'niversity Agricultural 
Expcnmenl Station, by Miss L Florence, is devoted 
to a study of this insect and forms a carefully executed 
piece of moiphological work With the exccjition of 
the luimau louse, very few detailed studies have been 
made of <iny species ol Anopleura, and the present 
piipei fills a very noticixiblc hiatus. The complete 
lifc-iycle from egg to egg at a temperature of 35'' C 
followed out in vials worn next tlic body, w'as ascer-* 
tamed to lequire 29 to 33 days Of this period 
13-15 da>s was ocenpied by the incubation of the 
eggs and three ecdjses Avere passed through during 
jiost-embryonic life The difficult subject of the 
mouth-parts is very fully discussed, but their homo¬ 
logies are not touched uJ[|j||ffiiore particularly owing 
to the necessity for dc||||^^^ptal studies made upon 
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the embryo. The only investigator who has dealt, 
so far, with this aspect of the subject is Cliolodkovsky, 
in his work on Pedicuhis .Miss Florence finds that 
the pliarynx and inoulh-jiarts of the liog louse are 
similar m plan to those of the Iast-m<*nlioned insect. 
The result of the work, as a wdiole, is to empiiasise 
the general morphological similarity of the .Mallo- 
pliaga and Anopleura, thereby supporting the con¬ 
clusions of Afjoberg ami of Harrison. 

Kfskakcues on DinrERA.—In Bulletin No 5 (n s.) 
of the (Canadian Department of Agriculture, Or A E. 
Cameron contributes a well-illustrated paper on the 
structure and biology of Snnnliuni iino/c, a small 
black fly infesting cattle in Saskatchewan This 
insect, however, has imt been observed to suck the 
blood of man, although it may cause mild annovanco 
to human beings by Hying persistently around their 
heads 'I'he aijuatic larva; and pupa* of tins species 
are extensively preycil upon by a fish known as the 
sucker {Caldxtomus coinnit'rsonn], which is proving 
itself one of tlie most successful controlling agents. 
As tlie result of experimental tests with miscible 
(phmotas) oil it is shown that the Smmlmm larva' 
can bo killed d'he oxpeiiments, however, did not 
prove to be (pnte so satisfactory with the larva; of 
N simile in the river as w’dh lliose of other species 
in a small stream In Hulletin of Fiilomo/iigtcal 
Ifesriirrh, vol 12. Part 4, Afajor W S Patton con- 
Inbutos revisionary notes on the genus Miisca m 
tins first part of the paper he deals with Oriental and 
Australasian species The rdle which llu'se insects 
play in the dissemmaliou of disease reiuicrs the exact 
determination of very closely allied species a matter 
of practical importance Mr F W. Edwairds (Fnto- 
niologfit's Monthly Magazine. Jnlv) describes a new 
species of Sciarid lly, Pla^tosciara l^eriuciosa, the 
larvcT of winch were found damaging encumber roots 
anil stems in a nursery at West Worthing, w’hcrc they 
w’ere present in very large numbers. 

Manganese in Plant Nutrition —Since the dis¬ 
covery of manganese in the soil and 111 pl.int ashes 
by Schcclc in 1774. numerous investigations have bc'oii 
made on the oicurrence, distribution, .ind jirobable 
function of this element in its relation to agriculture 
In the July number of the Journal of the Am(;rican 
Chemical Society, Mr J.S McHargue, of tlie Kentucky 
Agricultural Experiment Station, describes a careful 
series of experiments, with purified matenals (latk of 
care in this respett having caused errors in previous 
w'ork), the results of which seem to point definitely 
to the conclusion that manganese has a liinction to 
perform m the pioduction oi chlorophyll, and con¬ 
sequently m carbon assimilation and possibly in the 
synthesis of protein 

Formation of Marine' Deposhs above Sea- 
EEYia —The Report of the Secrctarv of the Snuth- 
soman Institution for quotes some observations 
made by Dr Paul Bartsch at the south-east point of 
Hanouma Bay, Hawaii, where ho found a marine 
flora and fauna living at a considerable elevation 
{the precise height not given) above the level of the 
sea Alga?, moUnscs, crustaceans, cchinoderms, auu 
other marine organisms, says Dr. Bartsch, occupy 
pools and puddles kept moist and suppUecl with fresli 
water by the spray from the breaking suif, which 
incessantly pounds that shore. I consider thi^ 
an important obseivation, since the occurrence pi 
fossihferouH lamina; bearing marine organisms between 
sheets of lava has been held to indicate that thej’ 
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were deposited at or below sea-level, and their occur¬ 
rence above this has been held as evidence of elevation. 
We have here an instance which indicates that this 
!>, not necessarily the case, for such a lamina would 
be piothiced if a new outpouring of lava were to cover 
up tlie jdace mcntionetl.” 

C.MNozoK Fishfs or Cai.ifornia.— In a paper 
oil tlie fossil lishes (7f (.lie diatom bods (»f fvompoc, 
('.diforiua (Lcland Stanford Junior I'niveisity 
I’lddications, 1020}, Daxid Starr Jortlan and James 
/aKclums (bibort diiect attention to beds of Miocene 
age, jirobably formed ma quiet, shalifiw, inaiiiu-bay , 
r!ie\ aie 11* h in huge <balojns and “ heavy ” radio- 
l.iiM At one special Iion/ou an oxtnut heiiing, 
AV//C /pci, IS rojuesented bv an immense* number of 
iiuli\idii.ds, all adult, all about six melies long, .mil 
immixeil with .my other lisli Tlu‘y appear to have 
(‘iileuil tin* ba\ with the \ icw of spawning, aiiii t<.' 
li.u e been lulled suddenly " with no ovideiu.e of agony 
.a distortion ” In a subseipient pap(*r, on '* The lush 
I anna ot the C.dilorni.i Teitiary’' {Stanfonl I niv. 
I’ubhi alions, Ihol Sci ,\ol 1 No 1021}, Dr. Joidaii 
i;i\ rs \ eiy mteiesling rest(jiattons ul a number of fossil 
lish m .1 seiies ol capliv.itnig plates, ptect'iled by 
phologi-iphs of then ski'letons Hi* tefers again to 
ihe leniarkable slioal of herniig, uhith pro\idos 8 
01 10 sp(‘i linens to tlie s(|iiare loot o\er an area of 
loin sqnaie miles It is estimated that 1200 million 
iiulu idnals peiislied on tins one ok.isioii Tliongii 
n is s.iul lh.it Di M.inn li.is ottered an e\]>l.mation, 
we aie iin.dile to tiaie it m Ihesi* memoirs 

( \iun)N'-I)I.\(-K IN Nil. rxiii'P SiMi.s l\'ee(‘nt 
ar(ick-v in NmurI' liave diiecti'd .\ttenlion to 
the \.i'ioiis jn'oducls obtainable from natur.d gas, 
among wtiiili ])etioleiiin, .illied light oils, and Jieliiim 
ligiiie piomiixiitlv An inqxuiant industry also 
< N'-.ls loi the ])iirpose ol ni.iiuilactunng e.'iiboii-])!ack 
(ii'iii thl^ soiirie, tins product forming the basis ot 
viii li (oinmodities as pniiteis’ ink, paints, xainisin's, 
I'olisiiis, (enieiil ir)loins, etc It is also ■ onsnh'iably 
m tlie rubix'r indiislrv for im teasing the 
i(^iliin(’\ .111(1 toughness of rublK*r '.\'res 1 ho 

I'loi e*-M’s of extr.Ktion of < ariion-bl.u k from n.iliiial 
1'^ .lie loiilineil pinuipally to the rinl'-d State's, 

I "iiiNi.in.i being the h-.uling state* in tins respect, the 
olhii piediicing states lieing West Virginia, Keii- 
'II. k\, (osDIioin.i, I’cnns^leaiii.i, Monlan.i, .ind 
\\\oinmg I'lie mehlsUy thrnes best where tlieie is 
.III .ihiniilaiit sii])pl> <->f natural gas axailable m lields 
'iilluiMilly isolated' <is to inhibit the use ol the g.is 
t"i domestic purposes The \ield of iMifion-bl.ie k 
}' i (lioiis.md tnlne Je-et of g.is ranges liom 0*2 lbs 
I" \ 5 lbs, .itid in 1021 more* than H milhon ])oiinds 
'uie oii.dmed b_\ lamisian.i alone*, the aver.ige \'olil 
h'mg o ibs pel Ill cub tool 'I lie total piodiu t'on 
h'r the ( iiilcel Stales foi that joar ainoiinled to 
>‘i, 7'’0, ^ 11 lbs. \-<diie(| at <9^ million dollais (h' (7 
^ie\ers. Mm Kesources I'int States, ]<)2i, i>l 11 p 
.e b lu'ient legislation in some states, in p.irliciilar 
1 oiiisi.'itKv, lias leiideti *to elieck the piogvess of this 
nidusliw since the rapid ad\anconient ol natur.d 
c.is gasoline inannfae tuic (.1 iai more \ ahi.d)le 
product) lias resulted iii the eonser\’atioii of n.itiiial 
pas foi that imrpose Opeiators are therefore 
eonqn lied to extract the* g.isoline from liie* gas before 
Ihe kiliei js burned in tlie carbon-black plants Jn 
‘'omc* (..ise's this lias seiwed to eliminate* the industry 
altogctiuT, blit hv adapting and bv using Ihe g.isolme 
‘Old cailion-bl.u k plants in coiqunction, such calamity 
can lx‘, .uul is being, fortun.itely avoided. 

Dn Course of Piiotogu.M'iik' Di vi lofmknt.— 
I'oity-live yi'ars ago, Abney {/’/n/ . 1S77) coated 

' Xfiose'd plates with a second sensitive film before 
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development. Alter development he stiippcd oil the* 
second film and found that a part ol the image w.is 
in it—that is, tlie development had spread from the 
cxjKised to the unexposed se'Usitivo ni.itc'nal On 
tlie contrary, common e\penc*nce with gelatine 
pi,lies shc)ws conclusively th.il when the exposiiie is 
insiidicicnt It is iiniiossible to dcwc'lop an image ol 
the inaMinum density Unit the jikite «,,iii vield ll 
development spre.uls at all from expns(*d (o nno\]K)sed 
jiartie les, the s])ie.ulmg ellc*et must be \ei\ limitc'd 
Hei'enlly, this matter li.is lieen m\eslig.iied m tlie 
modem, inn roscopu .d in.innei .by li.u mg tlii' clianges 
m the ])articles the'inseKes Pioi 1 Ik S\eclbc'ig h.is 
show'll (liat cie.welop.'ibilily is not conU iieil b\ de \elop- 
.ible grams iqion contignons gr.mis, .iiid Ih.il the 
jiercentage ot grams develojied is not in. ii“.is(‘d wIk'U 
the* gi.iitis aio “ closely ])a( ked togelhei ” In the 
Se|)tembe‘r number of the joinn.ii ol (h<' Kox.il 
Pliologr.iplnc Society, Messis A P li liivelh. 
!■' L j<ightef, and S I*'. SlH‘|>p.ird. nl the Kesi.iiih 
1 aboiateay ol tlie ICislin.ni l\odak (oinp.ou, give 
details ol then evpeiimeiifs, whnli show lh.it wlnie 
a group ol two 01 inoii* gi.uns loiins ,1 ‘ i liini]*,” 
tills clump develojis .is <1 unit, .iiid il onlv ..no r,| ihi* 
constituent gi.inis lias be'en made devekip dik , llic 
vvhcile groiiji is i'onq>lelclv dev clop,dde I lu'v uscel 
S\ edheig’s methods 'I ln'y i onsidrt lli.it Svc'dluig’s 
ri*sitlls aie cninlusive evuleiui' lli.it dev el. .p.d'ilil \ 
m his c.tse vv.is no( liaiislai led lioin one gi.iin l<> 
ane)tlier, and .isinbe tlun .iiip.unitlv < oiiIi.hIk ten 
lesnlts to the chai.utei ol tin* cinnlsion Twidbeig 
used a s])eci.il emulsion wilii niosllv s])lu*ii..al ejams 
ol ncaily imilonn si/c-, wlnle* the aiilliois’ imnlMun 
had .L wide i.iiige ol gi.iin si/cs .ind lonl.mied many 
kirge pol\ liedi.d talilets ()bv inuslv t Ins iii.il tn is .n 
limd iiiient.i! nnpiul.nuo Iroin .1 tli.'orelic.d point <>1 
\ lew. 

I'l’Ki'K Alii Kisi;\r(ii —I“.ut T ol .in .leiologieal 
sun e\’ ot tlic 1 'mled Suites, the results nI ..bsei v.ilions 
bv nu'.nis ot icites, b\' Mr \\' Iv (negg, is |)ublis]icd 
as Siqipl-.'iiieiit No 20, ( S I/0//////V IC, a///, r /A/v. 

All .ibsirat t b\ the aiitlun is .itso gi\e'li in Ihe Monthly 
Wnilhi V /b'i'e foi M.iv List 'Plu' ob|ect e.t the dis¬ 
cussion is to fnniish ii'siilts so niinli neeiled at the 
pic sent lime in ( onncxuui w ilh .iv i.ition .lud oidruince 
Miuli detailed tnloim.ilion i.in be obt.raU'l liotn tlie 
nnmeioiis t.ibles ,nid diagi.inis ,is to tin e li.iiacte'r- 
1stK's ol the fice' .ill o'Ci the I nited St.ites e.ist of the 
Rocky Mount.'iins Kile- observ.ilioiis ,ir<‘ made .it 
si\ st.ifions (st.dihstn-d bv the We.ithei I 5 nri*aii 
during the peiiod 1015 lo 1018, nnel theie .iie dtit.i 
troin othei sonues Various mele-oiologual lesults 
loi tlie iqipei air .ire gi\en toi the seven.il months, 
Ihe se'.ison, .'iiiel the ye'.ir 'J he v.ilues at Dine IJlll, 
i\!ass , ,iiul Meuint We.itlier. \k'i , <*.ich b.ised on .1 loipg 
senes ol obse 1 V.limns with kites, are inchiiled in tlie* 
disi iission l-'ree-air ri'snlts will aiignu'iit lln* gencr.il 
knowledge eiJ ntmos])lieii( e irc nl.1lmn, and ol the 
movements of e vclones ,ind .nit icvclonc's 11 is 
iiglilly (!.limed lh.1l they will give- infoi in.itmn of 
value m connexum with the l.ivmg out of .1 jver- 
m.ini*nl living coius<* or " an-vv.i\ ” Near the* .siiilace 
the luining ol the* winds is geiieialK to fhe iiglit. .iiid 
file deviation is greater m winter Ih.in in summer, 
inorceivcT, it IS gu*ater ul noitfiein th.in .it soiilhori] 
stations The* aveiagc* wind velocilv .d lower levels 
im re*.ises incist above surface soiith-e.isteilv to soutli- 
westeily winds, but .it giealer heights tlu* largest 
increases .ire found above smlace scaith-wesicrly lo 
north-westerly winds The velocities are least m all 
sc’iisons and at all heights above siiif.u e noith-oasti'rlv 
to c'asl-soutli-easterly winds A review of piiol- 
balloou observations is foreshadowed .it a fiitiue 
date. 
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Einstein’s 

'T'Hlv Ufvuc I'hthsophique (Alcan, Pans), edited 

^ bv J’r<jf, I.iAv-Bruhl, has just issued (July- 
AuffU'it) a special nurniier devoted to the consideration 
of Pnistein’s thcoiies of relativity. It consists of 
four arluhs of exceptional ability and imjiortanco, 
all dire( ted to tlic philosojihical aspects of the problem, 
That Jvinstein's tlieorv is CNtal'lished, in the tneanitif' 
that It IS appluable in physical s(ienc'‘, is .icccpted 
by e.ich of llu‘ writc-rs, and tlieir aim is to decide how 
far it forces iijion us a new way of thinking about 
pliysical reality 

The lirsl .irticlc is a translation b\' M Leon Blucli 
trom tlu‘ (ierinan of flans Ken licnluu.h, La significa¬ 
tion plnlosophuiiie de la tlienrie de la relaluit''-” 
The {>lulosoj)ln( al inti-iest ii-nlies on tiu; comi^pt of 
tune. iMiist we give up the .ibsohite meaning of 
simultaneity^ If we ilo, the Muhelson-Moiicy ex- 
jM'rinU'nl at once ce.ises to be ineomprehtmsible, light 
iiin have the same velocity in the moving system 
whicli It has in the system at lest But can we give 
up absolute smiultaneity without being involved in 
logual (lillicultK's .Old (mding ourselves confronted 
uith a pure jiaradox ? In a very skillul argument 
the wiilci com hides that we can an<l tliat w’c must 
Kelativit\’ IS both a logual necessity and an ex- 
pmamenta! fac t I'lns leads to the consuleration of 
the part jikiyed by tlu- sidocity of light m liinstein’s 
theory. 

In Nature the cdi'ctromagiietic waves plav a 
unuiue pait <md are of greater iinjHntaiue than 
anv olhei phenomenon uhuli servc's us as a signal 
They aloiu' (li we sc'l aside g.-nitation) transmit an 
action a<r()ss empty sji.iee Xca as th<‘ foices which 
the induidiial paiticles of matter e\erciM‘ on one 
anol hei ate of the sanu' iialun' as electromagnetu. 
foices, it follows that all propagation of matcTial 
action resohes itsc'lf ultimately into an electrical 
tiansmission 

I'lie essential idc.is of the theoiy of relativity were 
forestalled l>v l''rnst .Mach foity years ago, and 
Kinstein is c«mtiiiuallv uunimling vis of our nuleblod- 
ness to lum 'fho idea that movement as a spatial 
plienomenon can be lecogmsed only in relation to 
other bodies was much older— vve have it. for ex- 
.imple, m l>es<artc‘s and in Leibni/—but what dis¬ 
tinguishes Mach's jxmil ot view is the idea tluii 


Theories. 

movement must have not only kinematic but also 
dynamic relativity, that what we call the forces of 
inertia must be bound up with the presence of other 
bodies In Mach, however, the relativity of theory 
of knowledge is not distinguished from physical 
relativity; it remained for Einstein to show that the 
actions of movements, or what we name forces, can 
be reduced t(i a difference between the distributions 
of masses 

'Die second article, by M. G. Cerf, " Pour I’inteUi- 
gence de la relativity,” cicals particulaily with the 
exact meaning vve are to give to the terms employed 
in the theory, and the writer draws largely on the works 
of Henn Poincare. 

The third aitule, “Einstein et la metapliysiquc,” 
is by M. Edmond Goblot, the distinguished logician 
and philologist. He linds considerable amusement 
and no little instruction in the popiirarisers of Einstein, 
more especially those who competed for the Higgins 
pn/.e of the Scicntijic American Publishing Co In 
his conclusion lie says : “ Je resume et precise ina 
<)uestion . Kinstein est-il maUicmalicien, physicieu on 
metajiliysicien > ]\Inth6niaticicii il Test Phy.sicien il 
I’esl aussi. S'est-il borne a celn, ou s’est-il abandonne 
au.\ debauches de metaphysupie mconsciont qu’on 
nous fait lire en son nom ^ Dans les deux cas, il 
cst grand temps d’exorciser tons ces tantomes ” 

The fourih and concluding article, by M Kicharcl- 
Foy, “ Le temps et I’cspacc du connnun sens,” is a 
veiy clear statiunent ol the whole jiroblcin to meet 
which the new punciple is re«|uued. It deals mainly 
and sympathetically witli M P.imlevy’s protest 
ag.iinst the leUisal to allow anv ivl.icc for the concept 
of an <d)Sohite in physics. The re]ection ol tune 
and space as absolutes is not irrtconcdablo, he argues, 
with such a position To say that time, spac(', and 
movement <ire not absolutes means that, instead of 
being realities whicli impose Iheir laws on jihcnomena, 
they are only abstractions, nec<‘ssaiy to express those 
laws, but capable of assuming the most diverse forms. 
\Vc choose among these forms witli the simple aim 
of disiovering the most convenient, but our choice 
has limits 1*01 example, vve cannot define simul- 
taiieitv in any two points absolutely, yet vve must 
define it so that it is not pos->ibl(' that my friend has 
read my letter to lum beloic T have written it. 


Educational Work of the 

'T'HE fntelligenre Deji.irtineiit of the Ministry of 
^ Agricultnri' and hisherics luis issued a Report 
on the work of the depnrtmeiil lor tlie years I'qo- 
IQ2T. whuh IS published at the puce ol 5s by 11 .M. 
Stationery Office Tin Inties ol tins department are 
concerned with agt1cultur.1l cflncation, agnciillnral 
research, the .igiicultural tiaiiuiig of ex-oflicois and 
men, hoi tic ulf lire, tlie nnprovannenl of live-stock, the 
destruction of rats, .uul the diseases of animals. 

. .\gricultural education is providc'd through the 
agency of colleges, indudmg agiicultural departments 
of univcisities, and by farm institutes, local classes, 
and lectures. The first group comprises eleven 
institutions, of whuh all, except the Harper Adams, 
the Midland Agricultural College, the Umvcrsity 
College. Reading, and the Seale llayno College, arc^ 
connected with universities in whicli students may 
obtain a degi^ with agricultural science as their chief 
subject, in most cases the agricultural department 
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Ministry of Agriculture. 

IS actually part of tlie university organisation, and it 
IS recognised that in many respects this is an uleal 
arrangement Agricultural students thereby obtain 
the intcllecinal stimulus that is associated with 
mteicoiirse with students in other faculties P'uturc 
tt^achers, scientific workers, and agricultural experts 
all gain by the indefinable atmosphere which p('r- 
vadcs a university (oiiiso On the other hand, it 
has been found that although, thcoreticallv. cx])endi- 
ture shoukl be saved by taking advantage of the 
courses in general science which a university provides, 
m actual practice it has proved necessary to provide 
special teaching even in preliminary scientific subjects 
tiesigned for agricultural students 

By means of this special teaching an agricultural 
flavour is imparted to chemistry, botany, zoology, or 
whatever the fundamental science may be, and thus 
from the very beginning the student’s interests are 
awakened and stimulated.- Against Such an arrange- 
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ment it has been urged that association witlSSothcr 
students tends to divert a certain number of agri¬ 
cultural men to other subjects. But it is probable 
that an agricultural department of a university tends 
to attract more men than it loses. The courses 
provided in university departments of agriculture are 
intended for the education of future landowners, land 
agents, and large farmers, but for investigators it is 
found best that they should pass through an honours 
school in pure science before taking up tlu* study of 
the application of science to agriculture, the report 
lays special emphasis on the ncctl for the study of 
accountancy, winch in its application to costs of 
production may be a powerful instriinicnt in detcr- 
imiiing the economic success of a farm. 

n IS pointed out that the co.st of providing the 
uc( essary staffs in a university or college is now so 
great that it is impossible for each college to provide 
highly Specialised instruction in every branch of 
agnciiHuial education, but that extreme specialisa¬ 
tion must be left to individual collcgCvS Again, 
luiorial instruction and encouragement of private 
reading aie urged as a means of relieving pressure 
uu formal lectures, and so of keeping down 
expenses 

While agricultural departments m universities and 
agiicuUiir.d colleges arc the agency of providing 
iiistnulion to prospective landowners, large farmers, 
and public serv ants, the needs of the ordinar)' farmer’s 
jsiiii are b('st supplied ihtough farm institutes The 
U.iltei have been developed in recent years as the result 
lo! tlio recommendations of Lord Keav’s ('ommitte(' 
-which 111 1005 strongly urged their creation These 
faim institutes are iimli'r the authority of County 
(o'.uKils, ihrectcd by the Ministry of Agriculture 
\n agiu ultiiial education coimmtteo liaving been set 
ii[>, it sulmuts its scheme to the numstry, and this, if 
approved, is supported by giants The slalf of an 
lusiilutc ('onsists in most cases of an organiser, a 
ilireclor of agriculture, and cert<im tcaclieis The 
cnuniv organiser is usually tin* head of the farm 
institute, and towards his salary the nniusliy may 
(oiitiibiite as much as foiir-lifths. It also pays aiimial 
eianls up to two-thuds of tlie total gimeial ex])endi- 
Uiii- Classes aio provided as a rule for twamty-lour 
wd'Ks during winter, at a lime, namely, when young 
l.iniuTs ca ’ leave their farms and devote their time 
to study While a coitain amount of manual train¬ 
ing IS possibh at Urm mstitules, it is recognised that 
ihr tM‘st place for getting such instruction i-j on the 
fai 111 of the student's father The leaching of science 
d in close contact with practice, and is concerned 
])rm( ipally with such subjects as varieties of crops, 
nietliods of cultivation, rotations, manures and 
I'dliiig stuffs, pnnciples of feeding and breeding, 
dancing, poulliy, and farm book-keeping Such 
laim luslitiites have been established in Cumboiland, 

1 's<‘\', Hampshire, ('aniarvonshire. !Motimouthslure, 

( hcsiiire, Hertfordshire, Northamptonshire. Someiscl, 
Sialloiilsliire, Siilfolk, and Denbigh, while others 
•iri‘ contemplated in fiurham, Kent. Carmarthen, 
\\esl Sussex, and the Holland ibvisioii of Lincohi- 
'■liite 

P.esules providing instruction tor students, the 
colleges and institutes are intended to serve as 
<id\isory centres Jor farmers generally. Such ad¬ 
visory officers are usually specialists in plant patho¬ 
logy, botany, chemistry, and general agriculture, and 
to these farmers are encouraged lo turn m case of 
difhcully This they arc doing in increasing numbers 
<wcry year, and one of the most gratifying features 
of the present position is the disappearance of pre- 
luclice on the part of cultivators to education and 
science. 
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University and Educational Intelligence. 

ABr.RDEEN—Mr. G. P. Thomson, lecturer in 
mathematics at ('orpus Chnsti College, Cambridge, 
has boon appointed piofessor of natural plulosojiby in 
succession to Prol C. Niven, who lias reluc<l. 

I-i.LUs—The honorary degree ot Dot tor of Science 
has been awarded to IVof. A K llollenifin, of the 
University of Anisterdain 


PkoI' Chari hs Ckowihi.r lias been apjuunted 
Principal ot the H.irper-.Xdams \gn(uitui<d College, 
Newport, Salop, in siicti'ssion to Mr P. lledworth 
h'oulkes, who li.is been Print ipal sim e the College 
opened m lyoo 

An imjiortaiit conference ol U‘pre-,ciilati\es ot 
P)rilish .ind Swis>, imueiMtits ti.ok plate at Basle 
l.ist month. Th<'i(‘ wcie proMiit liltctn delegates 
from Grciit Bnl.un ami Ireland. (.Klord In mg ic- 
jU'C'Cnted by the \’i« e-t’liam t Hor .iiid (tie Walden 
of All Soids, M.im lu'slei by tin* \ ice-Ch.tn-elloi ,md 
J^rof, T V Tout. Kdinburgh by Sir Ixuli.nd laxlgc 
and Plot J Maikinnon, .ind Bnninigti.iin, I'uistol, 
Cambiidge. I.ced^, l.oiulon. Wales, Si Niifhew’s, 
Dublin, .iiul the Nation.d I'niviiMt) ol In land eaili 
by one delegate ICuh ot the seven Swiss taiilonal 
univeisilics was lepiescnletl At the tliice lormal 
sessions ol the conlcieiue, held (ui August Je ami >t, 
m tlu' gre.it hall of the rnuirsity, tbc t())ncs ot 
dismission were tli<‘ lecogmtioii by the Biitish 
iiiuveisitics ot muvoisitv enliamc examinations 
passed, university studies jnirsued, and digices 
conferred m Swit/.crland, ami i-ite vcysa, and inter¬ 
change ot iimversily te<icheis. Ot peril,ij)s even 
greater import.moo than the loiiual discussions wne 
the convcrs.itioiis for which arn]>le opportiinitu's 
weic ])iovid('<l in the couise of the niimeious socnil 
functions at which the visitors w’ew enletlanicd. 
Tin- Iwdeial Ki ole Polytea iinKpio ol /uiuh was 
unlorluiialclv not icpresmileil <il the eoiiti'ience. 
Beloie the war Hus institution, like Hie i.mtonal 
umvcisities, cliew .1 l.irge \)io])ortion ot its students 
from other countries where economic (omhtions .ire 
at pnscul unfavourable to 1lie imgr.ition ol students 
to Swit/eikind. (onscquenlly then' <ue jdenty of 
vacant jikues ni its laboiatones, whuh aie well 
eijiuppeil l<»r ad\ am <‘d work in, ten cx.iinple, industrial 
chemistry and cleitiical engmeenng 

A PROVISIONAL progiaimne lias Ix'cn issiii'd 1 )\ the 
Sociological So* lety, Lepkiy House, (15 Belgrave Koad, 
Westminster, SW i, *)f a coiilereiue on the 1 firrola- 
tion ol the .soual scumces, which it is junposed to 
hold at Oxfoid on Ottolter 7-0 I'lu; continence will 
not be open to Hm juihln . but ni\ it.itious .iie being 
issued to members ol th** Socuilogital So* iet\ and to 
representatives of the scu.ial scnniccs from ih<‘ uni¬ 
versities of Grc'at Britain The object of the (onfer- 
ence is to jirovidc an opp<utuml\'’ for Hie <iisciission 
by specialists of various branches ol social science 
with Hie view of co-ordmalion Mi I' S Marvin* 
(history), Sir Halford MackindiT (geograj)liv). Mr. 
Julian Huxley (biology). Prof C h Spearman 
(psychology). Prof L 'I Hobhousc (jilulo.sophy), Dr. 
\i. R. Marctt (anthropology), Prot. J. K G. dc 
Montmorency (law), and the Rev A. j. Carlyle 
(political science), will probably address the confer¬ 
ence, dealing with the various aspects of sociology 
named. 
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Calendar of Industrial Pioneers. 

September 17, 1B23. Abraham Louis Breguet died. 
- I Ilf (oioiiHist luiroJogist of lns (l:i\, Bicguct \v<is boin 
m S\\il/ciKind in 1747, but .it an c.irly rciiKacd 
to wliciv he became a nu'inbei ol ilic Jiureau 

lies l.onyilmles <in<l ol tlic Xatioiuil lustiliite lie is 
lenanibeied lor his impiovi'incnls in tin t‘st apement 
ol u.ill lies and Ills iiueiitiou ot Ihc s\ lujiallietio 
penduliiin and of a sensitive melalln Ihcnnonielcr 
September 17, 1869, John Elder died. -One ot 
the ;'r<aUst inaiine cnRiiUM'rs, J-Ider was trained 
undci his lather, David Mldcr, at Na])ier.s'. In 1852, 
at tile ol t\veiitv-<‘i^ht, he joined the ongineeiinj' 
liini ol Uaiuh/lpli l•■l!lott .ni<l Co .ind bei.iine the 
viitihil loundei ol the f^reat fnni at (lovan Known 
siiue iSSitasthe hairlu'lcl Slii[)buiKhnji and l^nyuu•er- 
ni;.; ( o Me u.is (aic ol the lirsl eiif.’inecrs to ipM-^p 
Ihe inipoi t.iii' e ol the new si r'iu e ol lliet iinxlv n.iniK s, 
.iiul he siR'i isslidl)' inlriKliued the u->e id th(‘ cotn- 
ponini enj;nu‘ at '.('a, llierebv elh'ilini^ .1 saviiif.^ ol 
40 1(‘ |o pel lent ot the coal biiint 'Ihe Idder 
t'h.nrs ol n.u.il aKlutectiiie at (.lasjrow and at 
hm-rpool \\('!e lounded ie'^]>ecli\el\' b\ Ills widow 
and III" biother Ah \andei, who died in 1015 

September 17, 1895. Johann Sigistnund Schuckert 
died.- \ltei woikiiit; as ,1 iius hann in \aiious lowiis 
ol (.et nian \ . St luu kei t spent some vi'ais 111 Xinciu a, 
while III- Inianie .'H'C|uaniled with h.dison, and on 
his II turn home, in 187si'l up ,1 woi ksh<,p at Xiiin- 
bei}.; lie then bej^an th<‘ inainilai tine ol dvnanios 
and other (leitm.d niailnneiv, and beiaine one 
ol the best-known ('leelriial eii^'iiieeis m C.eiinanv 
September 18, i860. Joseph Locke died ikan 
near Sliellteld m 180^, ! oi ke i^am d liis litsl <‘\pi, 1 u ncc 
ol l.iilwa\ ('•ni^nieeiin.^ iiildci ('.eoi^e Stephenson on 
the Mamlnstei .md l.iveijxail iCiilwav Alterw.irds 
l.iy linnsell, 01 with Ills p.nlnei l''ir!n;;lon, lie built 
inaipv ol llie eailv iailwa\s, nuliulmg ihosi' between 
Manciu'sler am! Shciiield, and I oiidon and South- 
.niipbai, ami iIk' iiiic liom I’aris to Idniin and 
1 lavii‘ I lis i.idwav s w(‘ii- md.dile loi thi' absem e ot 
gic.il and e\i)eiisi\c works I'roin 18^7 till his di.ilh 
iu w.is I’lesideiU ol the Jnstiliition ol ( i\ il ]•■nnlnecls 
September 19, 1899 Leon Bourdelles died. \n 
( ilgmeu ol (Ik Coi ps des Conls et ( Iiaussees, Moiii- 
ilelles rose to Ix' Iie.id ol tlie 1 i,ghlhoust I)epaitineni, 
in will'll siina1u»ii, hv the displ.i\ ot imcoimm.n 
eneigv and icsoniii, he i< \dhiliomsed tlie hgliUng 
ol llu' hieiuh loasl, im reasing the aggregate cMiidie- 
liow'M lioni |,ooo.<x)o to ue.iilv 100,000,000 wUliout 
incriMsing the annual < ost 

September 20, 1885. Walter Weldon died.— I lie 
son ol a I onghborougli mamil.n tiirei, Weldon bc< ame 
il loiiinalist III l.faulon 'rnnung Ins alli-nHen to 
liractical (henustu, he sougiit means ol rc»o\eiing 
the manganese peioxnh iisixl m tlie maniiknlure ol 
chloniu', and .ibmit 1808 p.alenteil the Imte-mang.nu'se 
Jiiocess, winch redun'd die cost c f ble.nlinig jiowdci 
by »»/ .1 ton .iml addcxl sometlinig like' 7^0.000/ 
jicr.mmim to tlie n.iinaial wealth 

September 22, 1852. William Tierney Clark died. 
—w'cii-known iimI cngimci, t kirk toi tmiv \c.iis 
was cngnieci to the .Middlesi'x vS'.ilei Works Mis 
iiiaslcipiece was Ihe great biidijc c‘re< ted acioss tlii" 
Diinnbe at ihidajiest in iSpi 40 ,it a cost of i)j2,o<)<)/ 
September 23, 1878. John Penn died, -hor many 
Real's Penn was the le.iding maime engnu* builder on 
the Thames lb' mccntc'd the lignum vita' stern busli 
bearing tor screw ships, iind during tin t iimca War 
he orgiinise^ the inanntacture of the engines ioi 
gunboats. coaJf^fetmg 90 sets ol engines ol (xi n b p 
e.K-h in iiinei^ du)'’, fiit' hrst example of mass 
produclioB ot Jrecliincry for warships. K C S 


* Societies and Academies. 

Paris 

Academy of Sciences, August 16 —M. Jtinilc Ivoux 
in the chan —M. de Sparre : Kemaiks on the dc- 
prcs'iions lesuUing from a breuk.igc in a water mam 
under pressure — Kvi die Popoff : I lie integration of 
the cfiualions ol ballistics under general conditions 
oj resist.ime.- Pierre Auger and Fianus Perrin 
The shocks between a-jiarlicles and atomic nuclei 
An ai>pJication (»t a inoditic.ition of C. T K Wilson’s 
inelhofl ol stud\ mg the paths ol a-iays Phologniphs 
ol the paths were taken with two camer.is at light 
.ingles to each other, and details ol results m .irgon 
and m Indrogeii arc given. Por argon tlie value ol 
Ihe atomic number calc iilated from tlie results ot the 
observations is 19 (instead ol 18) - 1 . Newton 

Kugelmass .\ new apparatus, the nephelectiuinetci 
'I he change in the tr.insparen(.y of .1 colloidal solution 
is measured by Ibe delUxtion of .1 millivolt mctei 
conncctcxt with it tlicinioi ouple I'lie light Irom iin 
electric lamig iUter p.issing through a cell coiU.nnmg 
distilled w.ilci, is allowefl to fall on the tlu'imo- 
coujile t(<r ;i h.xcd time, and tlic dcllcction ot tiu; 
nulhvoitinclcr incasuied ( 1 ). The w.itei is then 
i(‘l)la(ed by the colkmi.il solution and tlie delleclion 
(P) UK'asured under the siune conditions Ihc r.ilio 
l'i\ gives the tiansii.nemy index -.V Marcelin 
Mo.ismement ol the jnessun- ol siijx'ihci.d Ilmds 
Met.lik'd study ot olcu mid-F Grand The 
moiphological signiluatiou ot tlic psemlobi.iiu h (<l 
the teieosteaiis 


Official Publications Received. 

I’liioii ol South Vlnia l)f|>,irlnii-iit, of Muu" unit lixliwliics 
laoioKu.ilSiirvi \ 'J'Ih (icoloifvol (lx <'(iiiiitr\ .iioutui If'TiliIhcir l>\ 
Hi \ VV Hoi'll" I’u S'l Till' Oioloirti il M.i)' ol l||i I'oiiiiUV 
.iioiiii'l llfi.h'lh'rs (I’ntoii.i (io\iihnu'iit I’liiiliUK .uxl St.itioiaiv t 
OIIIm-) I'luIII! huliiiii M.iii S'? Ill/ 

\ir Vlliustu Mol'oiolonii.il OlIiM' I’.iilKli Vkti'oic)lo”i(Ml .11X1,^ 
MflCiii'll. \rai Hook, tins ISiit IV Ikmilv V.ihic rioiu ViilOj^ 
"i.il.liii HkokH, mis l’|i 71 (l-onilon JIM slatioims Oltiio.W 
TT' <k/ tut ^ 

Still mil \oii( tilliiial Sot lrl\ Ti''litiK .<1 Sc tioti Hiilli'ha N" I Vj 
\ stit\f\ ot till' till It !■ Imiioit.uil Ki otioiiit' t" .mil Mitc" oi pt. 

|i\ I' 1‘ VVill'O'K" l*|) Mil I 4Si (I'.iiio sull.nii' \i:iu iilluntl 

o'liidi''lo llu Viistr.iliuii l.tluiolo!.'i<.il Collvdioii . ivliil.ili il III tht 
X.itioii.il Mii"i iim ol Vitlon.i H\ sir Hultlwiii siu'iiMr 'I'lilul 
uiilioii l*|) ll’Ji.-li iilalcs (Ml llioin Ilf ) 

l■.llllll•lUl:^l .mil K.ft ol S' oil,mil i 'i illcui' ot Vfiit iiltiii u < alciul.ir 
lot IMJJ l')",5 I’|> 77 (IMiiiinii'ili ) 

'1 III' Xoiiii III Siiitlaiul I'ollfXf ol Vfil( iiUiiic (',ill'll'!.(f, Si'"«i'iii 

I'Ui J.l l*|i Mil i 1 r. (\ln i-li«ti ) 

llu- \oith ol sioll.m'l Colliif ol V'ltl'niliiif I'miiiU l.\ti'ii"ion 
llr|i,iitiiifiit Hf|io|t oil (‘oiiiilv IXlMi'iiiii Work, I'l.'l f-J J*|' 

U t i-J (Ahfiiiffii ) 

Miiii'tfiio il.i \«ri'ulhir.i, lii'liotii.i i- I'oiiuimh lo liii"toil,( ih- 
Ml l''oiolo”i,i Holftm Vli'U oioloi/ii o .Viiim ilf I‘M4 I’li M '-1-1 
(lUo ill .l.iiu'iro ) 

lui|iiu.il l»i iiailnii'iit ot Aiirii iilturr tot tlu’ Wist Tiidic" Hfiiort 
<it llu \fiii iiltiiial llf|iai hill lit, Viiliifil.i. I'HXI .11 I’p iv -.-i'J 
(llurii uh's ) I)./ 

,Mi iiioir'"'l thf tiuli.m Mflfoioloxi'.’il l>i'l‘iirtiiifiit Voi './{.ralt 1 
'I Ik l.tli < I" ot < i"< ill.) I loll" aiul ol " J-ix " oii flic Iha'lin!!" ot flu- KfU 
I’.illfiii H.iioiiift' i H\ Dr i; i* ll.irrHoii J'p I 17-111 i‘J 
I'l.iti"^ (('.iliutl.i noM'ihiiifiit I'nntiiuf Oltiif > IS 111 ) 1 .'" 2s 
H' )iorf on Ihi i)|i' r.itioii" ol tiir D. ii.iiliiuuf ol Ak'iu nil ni'. M.i'lr.H 
|’n'"i.l.-n< \ lor till* mill i.il \ (,ir l'>jfi-2J l’|> li I + (M.uIi.ih- 
l.oM ihiiu'iit I’n "" ) I aiiiiii" 

Hi port 1)1 tlu hoM rniiu-iil eiiciui"! iipon tlif Work of llu' <io\<rii- 
iiiiTil l..ilxiiators lor I hu Vuir I'luHiiU dint .Mjir< li 1'i22 , With .Vpiu'ii- 
lines l’)i .I'J <lam'loii JIM sl.itioiifiv DlUif, l‘'22 ) Js (v/ net 
Mn"f‘iiins ol the HrookI\ii jnstllule of Arts ,tiul .s.ienif" Heporl 
iil'oii Iho Coinlihoii .11x1 J’mgrfss ol tIu' AtiHCUiiH lor Ilie V ear einlmy 
DcM iiiiKT :d, J'I'J! Hv Wm llciir\ t'ov I')) fxk (HiookKn, .N V ) 
Hfiiill'iilill 'll He Sf""|oni iJi-llii Jt Viiaihmi.i 'h'lle Si ifii/<‘ ih'l- 
J’ Ih'iitiito 'll HuJodiia ei.issc lUSdcn/.f Ki"i«Ji' Nnov.i "'‘Hi, Vol 

21. I'U'i 211 I’p H-.2 1 WMli. .NiioVti serif, V’ol 2.'., l')20 21 I’ii 
I I -\\\M 

|'ro’<|iei tiK of l Courses in the Miliili'lpal Colh-ue td 'I'ei-liuo- 

lonv, M.«i|( he"lei Session 1022-2.J l‘j>211i (.MaiieJx-"l( r.J 

Air Ministry . .Meleoroloilleul DIhee Inleriinlioiml Meleorotoulnil 
C'linihUtee. Hviwt of the Kleveiith (Hilliiiiry Meetinif. ramilon 
1021 .Vixl of Me.'tiii}!" ol llie eoiiiinJssioiis for Weatlier 'lek-ariiitliv 
Mnrilinie .Meteoroloi{\, Aerial MaMuatlon. Hesnui Mondi.il, and Poln 
Meleorolotiv. <MO 24«) J’p. (London. 11.M Statloiion 

DlHie, 1H22 ) 4# Od not. 





NATUMB. 


401 



SATURDAY, SEPTEMBER 23, 1922. 


CONTENTS. 

PAGE 

The Supply of Petroleum Products. By H. B. M. ► 401 
The Ways of Insects . ..402 

403 

404 

405 

406 

406 

407 
409 
409 


, R. C.. 


Chemistry of the Plant Cell 
Scientific Management of Farming . 

An Ideal Text-book of Physics. By N 
Science Primers. By C. L. Bryant . 

Atmospheric Electricity. By G. C. S. . 

Forest Policy and Management.... 

Thoughts on Scientific Advance. By W. M. B. 

Our Bookshelf. 

Letters to the Editor 

The Trimitivc Crust of the Karih.—John Parkinson 413 
Action of Cuttinij Tools.—H. S. Rowell . . 4*3 

The Smoke of Cities. — Prof. A. E. Boycott, 
F.R.S., and Prof. J. B. Cohen, F.R.S. . . 4^3 

Waterspouts. {Illustrated.) — Dr. G. D. Hale 
Carpenter and D. Brunt . . . • • 4*4 

Periodic Structure of Atoms and Elements. — H. 

Newman Allen . . . . • 4 i 5 

Transmission of Sound of Explosions.—Sir N.ipier 

Shaw. F.R.S.. 415 

Research anti Razors.—Prof. J. R. Partington . 4*5 
Human Geography: First Principles and some 
Applications. By Marion I. Newbigin, D.Sc. . 4*^ 

Educational and School Science. By Sir Richard 

Gregory.. 

The Royal Botanic Gardens, KeW. {Illustrated) . 423 

Obituary 

Dr R. H. Codrington.425 

Current Topics and Events.426 

Our Astronomical Column.428 

Research Items.429 

43 * 


By 


Potato Trials at Ormskirk. 

International Reunion of Chemists at Utrecht. 

F. G. D. 

Summary of the Theory of Relativity. By Prof. 

H. T. H. Piaggio. 

Kitchen Ranges. By J. B. C. 

University and Educational Intelligence . 

Calendar of Industrial Pioneers. 

Societies and Academies. 

Official Publications Received. 


43 * 

432 

434 

435 

436 
436 

436 


Editorial and Publishing OJlces : 
MACMILLAN &■ CO., LTD., 

ST. MARTIN'S STREET, LONDON, W.C.2. 


Advertisements end business letters should be 
addressed to (he Publishers. 

Editorial communications to the Editor. 


Telegraphic Address: PHUSIS, LONDON. 
Tel^hwe Number! GERRARD 8830. 


T^fc ’Snp^ly of Petroleum Prdducts. 

%yf Rr S^imY BROOKS contributes to the 
-iVJ. Fortnightly Rmew for SeptemliCr i an article 
entitled “ A British Oil Victory,” from which the 
reader might at first infer the discovery *>f a large 
British oilfield or at least a sudden remarkable flow 
from the Hardstoft well in Derbyshire. Nothing quite 
so startling, has happened, however; Mr. Brooks’s 
“ victory ” is of a far less sensational character, being, 
in fact, the opening of the Anglo-Pcrsian Oil Company’s 
refinery at Llandarcy, Swansea. The author regards 
this event as the piece de resistance of a scries of British 
achievements in the “ international war of industry,” 
and mentions in the same breath the opening of the 
Manchester Ship Canal Oil-Dock, the discovery of oil 
in Papua, and the securing by a British Company of the 
oil rights of Macedonia. 

It seems a pity to have to disillusion Mr. Brooks and 
his readers, but while one admires his natural pride in 
Britisli commercial successes, and also the patriotic 
zeal with whu'h he writes, there is in his article an 
optimism apparently born of an inadequate knowledge 
of the facts and a clouded sense ot proportion. The 
Llandarcy refinery is admittedly a sound industrial 
proposition for this country, but one can scarcely 
recognise yet in its existence a really serious competitor 
with the Shell or Anglo-American Oil Companies’ 
interests, as Mr. Brooks suggests. Even if the Anglo- 
Persian Oil Company agreed to distribute their petro¬ 
leum products solely in the llriti.sh Isles, tliis would 
only represent a relatively small percentage of the 
total annual consumption of such commodities in this 
country. The bulk of imports of petroleum products 
come from the United States anti Mexico ; they are 
controlled by tlie Dutch and American organisations 
referred to and togetlier constitute more than twenty- 
five times the amount of such products obtained from 
Persia, based on recent statistics of production and 
importation. 

There is always the possibility—indeed, the proba¬ 
bility—that the Anglo-Persian Oil Company’s interests 
will expand considerably in the next few years, but a 
refinery, however large and well-equipped, is dependent 
on an abundant supply of crude oil, and this must 
come to us from overseas. So long as the United States, 
and Mexico together produce more than 85 per cent 
of the world’s supply of crude petroleum, so long sh^ll 
wc be dependent on those countries and their repre¬ 
sentatives for the bulk of our supplies of petroleum 
products. 

The construction of the Llandarcy refinery is indeed 
an industrial event of no mean importance, but at least 
let us preserve a clear perspective in the matter. The 
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Manchester Ship Canal Oil-Dock should be hailed 
rather an en^'ineering feat than an “ oil victory ” ; 
with<>ut plent) of imported oil the dock ceases to exist 
as such. Tlie strike of oil in Papua is not surprising; 
Ixjth in Pnlish and former German territory oil 
occurrences liavc lung been known ; geological surveys 
have lieen made and the oil sampled, but tlie technical 
difiiculties, an appalling climate and the native lal>our 
trouldes involved, have retarded development, even if 
oil exists in commercial cjuantity—yet a moot point. 
Then the Macedonian concessiims are, geologically 
speaking, even more doubtful than Papua as regards 
oil potentialities: their .securance may have been a 
political or coriunercial coup, but as an incident in the 
“ Briti.sh Oil Victory,” it was neither heioic nor 
decisive. 

We suggest to Mr.lirouks that m the general apprecia¬ 
tion of the above facts lies the reason of ajiparent public 
indifference to the erection of the Maiularcy refinery; 
the matter was neither ignored nor its significance 
missed, as he complains, it is sinijily that to the 
average man this and kindred propositions appeal as 
ordinary extensions to business, and where oil is con¬ 
cerned cs))e<ially, judgment In' results rather than 
hasty optimism at the beginning l^ tlie safer ])ohcy. 

II. B. M. 


The Ways of Insects. 

The Psychic Life of Insects. By Prof. K. L Bouvier. 
Translated In Dr. L. 0 . Howard. Pp. xvii-i-377. 
(London : T. Fisher Unwin, Ltd., 1922.) 8.9. 6 d. net. 


T his is, we think, tlie most reasonable book that 
has been written on insect behaviour as a 
whole. It is scholarly and critical; it avoids extremes ; 
and it leaves open questions open. There is, as every 
one recognises, an inclined plane of insect behaviour. 
On the lowest level tliere arc Iropistic activities (the 
translator’s term tropic ” will not do), when the insect 
makes towards or away from the light, against the 
stream or the wind, towards nr away from an odour, 
and so on. In ever>'day life these tropisms count for 
much. They are obligatory constitutional auto¬ 
matisms ; they are induced by asymmetry of stimulus 
which provokes asymmetry of muscular activity ; and 
this automatically restores physiological equilibrium. 
Interesting situations arise when one tropism {e.g. in 
relation to light) influences or counteracts another (e.g. 
in relation to gravity); and it is also noteworthy that 
a tropism may change its character with the age or 
physiologiail state of the organism. 

Then we have to recognise internal rhythms which 
are enregistered in the insect’s copstitation and imply 
NO. 2760, VOL, 
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a certain organic memory. Very suggestive is Rou- 
baud’s rise o 4 .the African “house-worms” (maggots 
of Aitchmeromyia luteola) which burrow in the earthen 
floor of the hut during the day, but come up at night 
to gorge themselves on the blood of the prostrate 
sleepers. For Roubaud has proved that these larvae 
experimentally treated can be induced to remain awake 
during the day. The rhythm is constitutional, but its 
punctuation is environmental. 

Bouvier passes to the phenomena of “ differential 
sensitiveness ”—a term which never strikes us as very 
luminous. When a bed-hug, which naturally seeks 
darkness, is suddenly illumined, its typical behaviour 
is to turn through 180 degrees and proceed in the 
opposite direction. Insects avoid situations or postures 
which arc contradictory to the exercise of their normal 
tropisms; but their behaviour is automatic, not 
voluntary. Moreover, the reversal of the movement 
in relation to a particular stimulus, say light, may be 
induced by a sudden change in some other stimulation, 
e.g. by a gust of wind or a warm breath The familiar 
phenomena of “ catalepsy ” or “ feigning death ” in 
insects are regarded as exaggerations of “ differential 
sensitiveness,” and the author is very sceptical as to 
utilitarian interpretations. 

So far there is no appreciable psychical note. That 
is not struck till we find the insect selecting one reaction 
rather than another, profiting by cxpericni'e in a simple 
way, and showing individual as contrasted with organic 
memory. Some very interesting examples are given^ 
of an individual change of habit in novel circumstances, j 
The intelligent adjustment of habits lias played ani 
important part in the evolution of instinctive behaviour Jj 
for insects have “ the power very quickly to transfornS 
acts wliich are intelligent at first into automatic acts.’^ 

Bouvier’s position in regard to instinctive behaviour^ 
is eclectic. There is no special faculty of “ mslmct,” 
and the various forms of instinctive behaviour are not 
all on the same level nor of the same origin; some 
may have arisen as germinal mutations (which will be I 
afterwards tested in everyday life), while others may 
liave arisen in the course of intelligent apprenticeship. 

“ In an intelligent way, new habits are established, 
which by heredity are added to the patrimony of 
instinct, modifying it and forming one of the essential 
elements of its evolution.” “ It is probable that all 
the higher instincts had originally this intellectual ' 
quality.” And yet Bouvier agrees with Bergson that 
instinctive behaviour is on a different tack from 
intelligent behaviour; they help one another; they 
are both “ opposites and complements.” 

It is likely enough that Bouvier is right in believing 
that instinctive behaviour is manifold, and that it may 
be established as an innate capacity in more than one 
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way. It is too soon to expect dear-cut condusions in 
regard to these questions. But many «rill agree with 
the author in regard to the following three points. 

(1) There is in instinctive behaviour a psychical aware¬ 
ness as well as a physiological concatenation. “ One 
can hardly see in insects simple reflex machines, for 
they know how to bend to circumstances, to acquire 
new habits, to learn and to retain, to show discernment. 
They are, one can say, somnambulists whose minds 
awaken and give proof of intellect when there is need 
for it. This take.s us a long distance from the mechan¬ 
ism of which Bethe has made himself a protagonist.” 

(2) Whether a capacity for novel instinctive beiwviour 
originated from a sudden mutation or as the outcome 
of a more or less slow modification of habit, there must 
always be a period of individual apprenticeship, when 
the new card is played, or when the new adjustment is 
tested for what it i.s worth. (3) The climax of instinc¬ 
tive l)ehaviour among arthropods is correlated with 
their iliaracteristic organisation—a non-living armature 
of chitin with the musculature inside, not outside, and 
u considerable number of specialised appendages, which 
must bo used in one way and in no other. “ The 
appendages of Arthropods are nearly uncliangealile in 
the individual and are narrowly adapted to certain 
purposes ; they are the tools for instinctive work, thus 
ditTermg from the less specialised but more supple 
limbs that serve as implements to the vertebrates, at 
least to the higher vertelirates.” The contrast between 
a liee’s specialised proboscis and a man’s generalised 
hand is diagrammatic. So from the beginning, as 
Bergson also suggested, insects “were bound to use 
these organic tools, and they made the l:»est use of 
them. Their main psychical task was to grave upon 
their memory and to repeat instinctively the acts to 
which these organs were fitted.” 

The fundamental part of Bouvier’s masterly l)ook is 
devoted to the analysis of the inclined plane of insect 
behaviour. lie goes on to special problems such as 
the relation of insects to flowers, the faculty of orienta¬ 
tion, tlie social life of insects, and the division of labour 
in ncst-inaking Hymenoptera. Apart from a few slips, 
tile translation, which cannot have been easy, is an 
effective piece of worl^. 

Chemistry of the Plant Cell. 

Chemie der Pjianzenzelle. By Prof. Ur. Victor Grafe. 

Pp. viii + 421. (Berlin: Gebriider Borntraeger, 

1922.) 105 marks. 

HE title of this book raises immediately the inter¬ 
esting question as to whether the chemistry of 
the plant cell can yet be made the subject of a text- 
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book. A perusal of this book leaves no doiri>t that 
such a work has still to be written. There are many 
interesting pages, but the l)ook is in no sense an intro¬ 
duction to the special (hcmical rnetalxilism proceeding 
within the plant cell. 

The author treats his subject mainly from the point 
of view of physical chemistry, and the reader must, if 
the book is to lie read w'itli profit, be very thorouglily 
grounded in organic chemistry and biu-chcmistry. 
Thus an interesting section on the cell wall, and a 
final subsection dealing with tbe cl^enll^lry ol photo¬ 
synthesis, are not accompanied hy any discussion 
of the chemistry of the carbohydrates. Again, in a 
section of some 150 pages under the general title of 
protoplasm, ten pages only are assigned to the chemistry 
of lipoids (fats, phosphatidos, sleroB. etc.), [irotcins 
and nucleo-proteins ; the same .section closes with 
a subsection of some thirty pages, devoted to the 
pigments of the plant, which deal mainly with the 
recent researches of Willstatter upon the leaf jiigments 
and the antliocyanins. 

Lack of proportion is manifest throughoin the book, 
and IS accompanied by a lack of urrangenKnt which 
leads to much tedious repetition. 'I'he main topi<s, 
diffusion, osmosis, plasma permeability, colloids, and 
adsorption, with wliK.h the iwok opens, recur again and 
again throughout Us pages. 'I'hits a later subsection 
headed plasma structure, in the section upon proto¬ 
plasm. cons,Sts mainly of a redisi ussion of the 
phenomena of plasinoly^is and penneabtlily. Un¬ 
doubtedly these tojiics arc of primary importance in 
a work upon plant physiology, hut it is doubtful 
whether then significance 111 tins field will he better 
apprehended as a result of the study of this liook. 
The discussion of the physical chemistry of these 
complex phenomena is far too brief and inadequate 
to form a sound critical liasis tor their subsequent 
application to the still more complex problems of the 
living cell 

To cite .specific rases : the first examples of adsorption 
phenomena dealt with, freely assume the specific ad¬ 
sorption of one ion from the solution of an electrolyte 
with consequent change in the reaction of the solution. 
The work of Baumann and Gully, and of Wider, is 
cited in this connexion, and only upon a later recur¬ 
rence of the topic IS Sven Oden referred to in a footnote. 
Reference to Sven Oden’s papers will show how un¬ 
sound is the experimental basis for this assumption^f 
specific ionic adsorption, while recent discussions by 
Bancroft (“ Applied Colloid Chemistry,” 1921) and E. 
A. Fisher (“ Physico-Chemical Problems relating to the 
Soil,” Faraday Society, 1922) show how inadequate 
are discussions of adsorption phenomena, based, as 
this one is, upon the application of Gibb’s theorem 




without further reference to the chemicaf questions 
involved. 

Again, a brief discussion of the Uesegang rings ob¬ 
tained when silver nitrate diffuses into gelatin con¬ 
taining potassium bichromate (p. 43), is made the ^ 
starting-point for many suggestions as to the signifi- ! 
cance of these phenomena in explaining stratification i 
in structural features of the cell and even of tissues. 
In view of our lack of information as to these diffusion 
phenomena, little significance can attach at present to 
the analogous appearances in cell structures referred to 
by the author. 

The physical pro{)erties of protein sols and gels 
are discussed without reference to the reaction of 
the Solution or the iso-electric point of the protein, ; 
the fundamental papers published by Jacques Loeb 
being ignored. Swelling and imbibition remain, 
therefore, very incompletely treated, and the in¬ 
teresting American work upon the importance of 
pentosans in the retention of water by plant mucilages 
is also neglected. The author refers, however, in 
his preface to the continued post-war diHiculty in 
obtaining access to foreign literature, and doubtless 
these sections will undergo modification in a later 
edition. 

The subsection upon eiuyme action shows a similar 
lack of arrangement. It is to be hoped that the author's 
endorsement of Kuler’s suggestion that when enzymes 
are active as catalysts during synthesis they should be 
denoted by the suffix “ ese/' will not lead to an ex¬ 
tension of the practice. His discussion of enzymes, in 
relation to metabolic synthesis is unsatisfactory, but 
it at least makes clear how little reason there is for such 
a practice. Without a clear discussion of modern 
views of the stereo-chemistry of the hexoses, the dis¬ 
cussion of the catalytic action of maltase and cmulsin 
during synthesis is necessarily difficult, but it is curious 
to find no mention of the experiments of Bourquelot 
and Bridel, which had reached an interesting stage even 
in pre-war days. An interesting discussion of the 
action of hormones in relation to stimulus and 
response-appears in this subsection upon enzymes. 
The subject reappears in a later section under 
the heading of response to stimulus, and here reference 
is made to the work of Paal, Ricca, and others, the 
absence of which in tlie earlier discussion had aroused 
surprise, 

' The attempt made to base the phenomena of stimulus 
and response upon physico-chemical phenomena pro¬ 
vides some of the most interesting reading of the book, 
but it would appear hopeless to expect success in such 
an effort when the subject of the quantitative study of 
growth rate is compressed into less than two pages at 
the end ol'thia' section. ^ ' .a 


(1) Management: jfo^'Sfudetit 

tnvesHgalor, and Investor. By Prof. R. L, A.danjs‘ 
(Agricultural and Biological Publications.) Pp. X3f+ 
671. (New York and London: McGraw-Hill Book 
Co., Inc., 1921.) 20s. 

(2) Organised Produce Markets. By Prof. John George 
Smith. Pp. ix + 238. (London: Longmans, Greer 
and Co., 1922.) t 2 S. 6d. net. 

(3) Agricultural Co-operation in England and Wales 
By W. H. Warman. Pp. xi-1-204. (London: 
Williams and Norgate, 1922.) 5^. net. 

(4) Rural Organization. By Prof. W. Burr. Pp. 
xiv -1- 250, (New York: The Macmillan Co.; London 
Macmillan and Co., Ltd,, 1921.) 125. net. 

T he volumes before us emphasise the fact that 
farming involves two distinct kinds of operation 
the production of crops and animals, and the marketing 
of the resulting commodities. Scientific investigators 
have in the past confined themselves almost exclusively 
to production, this being the side that involves the 
soil, the growing plant and the living animal, and with 
these almost all the sciences at present studied ; it is 
quite evident, however, that there is a wide field for 
the economist in the marketing problems that will 
amply repay study. 

(i) Prof. R. L, Adams deals exclusively with 
American conditions ; his book is of a type that is not 
produced in this country, the old Fream in tlie past 
and some of the Oxford publications in the present 
being our nearest approach to it. It covers the whole 
range of the farm activities, largely from the economic 
side, but with constant references to modern improve¬ 
ments in production and the scientific principles on 
which they are based. 

A great advantage of the book is the generous 
provision of tables of data showing crop yields, costs 
of production, effects of various factors on costs, on 
income, etc., with references to the original sources 
which will be at least equally appreciated. It is these 
data and references which give the book a special 
value to the teacher in this country, for he is thus 
enabled to ascertain how the values have been arrived 
at and how far they can help him in his work. 

(2) Prof. J. G. Smith, of the Faculty of Commerce 
in the University of Birmingham, sets out in his book , 
the general characteristics of organised markets and 
the broad principles involved in marketing operations.' j- 
Considerable space is devoted to wheat and lai^ff-5 
scale buying operations are discussed in detail, Th^ 
volume is of interest as showing the extraordinary;! 
complexity of the processes whereby ^heat ; 
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(3) Major m^re. Oaitowiy; the. 

igricuUimst ac(i)«at oJ' 

a^iculturai c6-o|SfJration in England and Wajes^ He 
is convinced that co-operation is essential to the 
success of agriculture, and he is able to show tha’t it is 
beginning to take hold on the rural community. 
Examples are given of farming societies, egg societies, 
dairy societies, etc., which "Sre doing good work and 
have an undoubted future: we should, however, like 
to have seen some tables showing the amounts of 
produce handled, the financial turnover, etc. It may 
be the amounts are not large, but it is desirable that 
the data should be published. 

(4) Prof. W. Burr discusses a wider problem, the 
organisation of the whole rural community in contra¬ 
distinction to the urbaij population. It is widely 
recognised by American writers that tlie urban and 

jural communities are distinct, having different needs 
,nd requiring different methods of organisation, 
n this country the rural organisation has grown up 
hrough long ages and the urban population is the new 
problem : in America, however, the rural community 
IS also new, and experts are studying closely the method 
in which it has developed, and feeling their way to 
some new organi.sation. The hook is written for 
suiclents, and it includes lists of questions and “ research 
problems,” which spare, however, might usefully have 
been devoted to references to help those who wish to 
bursue the. study of this interesting sulijcct. 


An Ideal Text-book of Physics. 

Cours de physique genhale d I’usage des candidats au 
certificaf de Physique generate, au diptome d'Ingeni- 
t'ur-fClecli men el d VAgregadon des Sciences physiques. 
Par I’rof. H. OlJivier. Tome Second; Thermo- 
(lynamique et filiide* de ll^nergie ruyonmmte, 
Dciixi^me edition, enti^rement refondue. Pp. 415. 
(Pans: J Hermann, 1922.) 28 francs net. 


1 ^1‘AV examination candidates are likely to base 
their studies on a book in a foreign language 
adapted to foreign courses; and it is therefore un¬ 
necessary to consider here the merits of this work for 
the purpose for which it is primarily intended. It will 
sulhce to say that none but the ablest students could 
master it unaided. But as an exposition of the funda¬ 
mental propositions of mathematical physics, from 
wliich those of us who have passed the examination 
stage may refresh our memories concerning what we 
once knew, or were officially credited with knowing, 
the volume exhausts our vocabulary of praise. I'hcre 
are no native works which profess to cover the same 
range, and fev^ of any merit which cover part o( it. 


us^fitly rely on Winkelmann "or Chwolson. The 
blower is. fw morfr eocycloptediC) the latter more ex- 
' perimentai; for M. Ollivier gives very few references 
and only such experimental facts as are necessary to 
illustrate principles; Imt in conciseness, lucidity and 
accuracy they are not to be mentioned in the same 
breath with our author. Even in completeness he is 
sometimes superior, for he enters more fully than most 
authors into some interesting byways of physics, such 
as luminescence, photometry and astrophysics. 

The treatment is at once original and ( (uiscrvative. 
The order of historical development is usually aban¬ 
doned completely and the subject developed in the full 
light of our present knowledge. Conseijuently, the 
science is presented deductively rather than inductively, 
the most general principles being slated first and their 
most important logical consequences (\vbi< li are of 
course really their basis) gradually worked out. 
Whether this reversal of the usual sequence is desirable 
in teaching may perhaps be questioned, but there is 
no doubt of its elficacy in .summarisation. On the 
other hand, there are no signs of the modern tendency 
to seek principles so broad and far-reaching that in 
gaining generality they almost lose pby.sical signifi¬ 
cance. •Thus the Boltzmann conception of entropy as 
probability appears only towards the end of the ex¬ 
position of thermodynamics and the Ncrn.sl theorem 
appears mainly in foot-notes. But there is nothing old- 
fashioned about tlie book; if the author does not 
always pay so much attention as some would wish 
to the latest work, the reason is elearly a deliberate 
judgment of value and not mere ignorance. 

But M. Ollivier’s supreme merit in our eyes is that 
he really does write about mathematical physii s. He 
does not give us either a treatise on pure mutliematies 
w'hich neglects the distinction between e.xperiments 
which can, and those which cannot, be carried out, or 
a mere collcciion of familiar formulae with ‘‘proofs” 
which prove nothing but the author’s inc'apacity for 
accurate thought. He actually tells us how important 
magnitudes are measured and what is implied by the 
fact of their measurement; he realises that to define 
a magnitude and to say how it is measured are one 
and the same thing. Yet he docs not fall into the 
opposite vice and weary us with needless pedantry; 
many readers will probably appreciate Ins abandon¬ 
ment of the old inadequacie.s and inaccuracies only by 
finding that, for the first time, they truly understand? 

However, it is needless to continue m this strain. 
The present reviewer is not acquainted with the first 
volume of M. OUivier’s work and must confess that he 
had never heard of the work until it came into liis 
hands for review. Many others are probably in a 
similar state of ignorance. The best that he can wish 
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for thi* liilurc of physirs is tliat such a condition sKould 
hecomt' impi'j,siblc, that “ OiUvier ” should become a 
hoii'ycholfl word and his treatise (if it is all equally 
good) !h- found in the library of every serious phy»irist. 

N. K. C. 


Science Primers. 


(1) Virsl Cuiiisc III (ieueral Science. By Prof. Frederic 
Delos Barber and others. Pp. viin 607. (New 
York : Henry Holt and ('0.; London : G. Bell and 
Sons. la<!., jqth.) Price i)s. net. 

(2) The Scifiue oj Everyday Life. By I'k F. Van 

Buskirk «ind I’k L. Smith. Pji.xvi + qid (J.undon ; 
Constable and Co , Ltd., n d.) 7?. 

(3) A First Jiouk of General Science : An Introduction 
to the Scientific Study of Animal and Plant Life. By 
A. ' 1 '. Simmons and A. j. V. Gale. (First Books of 
Seicnie) l^). \ni + i45. (London Macmillan and 
Co,, Ltd., 1021.) 2S. ()d. 


''T“'!ll''SlC three books offer a good contrast lietween 
1 British and American tendem les as regards 
general s(.unce in cdmation. In the two (oimtnes, 
llte movements in thi.s direction have been gpmg on 
indepemlentlv. In lioth c ase.s, tiu e sprung from efforts 
machMii the 'nineties, m two or three schools, to take 
u bird’s-evi' ratiier tlian a toadVe)C view ol science— 
to use the words ol the Principal ol one of the Illinois 
schools. In both i ases, again, the growth of the move¬ 
ment began to iu* r.ipid about ten vears ago. 

With (har.u-tcristic thoniughness, the Americans are 
last roduimg tlieir metliods to a system. In this 
country we are .still in the muddle which seems to be 
our natural habit ol growth Now that examining 
I'odies are issuing sdiechilcs of work In be done in this 
connexion, teachers may lie joreed to set their houses 
m order, riicn, piThaps. tlie hatdiy-won freedom 
from traditional re.straint may again be lost. It is to 
be hoped that the ontiome will be more salisJactory 
in the wa)’ of awakening general interest m tilings 
scientific than the w'oik of the last century proved to be. 

(i) But to return to the contrast: in America, the 
teaching of general sc ieiicu is itself being developed into 
a science , m Britain, it remains an art. If in one 
case It might be more scientific, in the other it might 
well i)e more artistic. The hook which Prof. Barber 
{ftid his collaborators have written is among the best 
of its kind—and many good ones have lieen published 
across the water. It may even be olqectcd that it is 
too O0«plete. In a single column of tlie inde.x, the 
fcjllo'®^ words occur : machines, malaria, maltose, 
me^lj^ metabolism, monsoons, motors, mucor, mumps. 
^i)j(wicnce shows that anything like a proper assimila- 
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tion of such dishes occupies three ot four years. 
Are the pupils to have the same text-book during all 
that time ? Will not they tire of the st3de, the print, 
the binding? There is a certain value in change, if 
only for the incentive to make a new and better start. ‘ 
In sucli things, perhaps, the art of teaching lies. 

(2) “ The Science of Everyday Life ” depres.sed us. 
It seemed such a good Ixiok spoiled-spoiled Ity the 
very riot of the science of teaching. Here we have 
done with chapters: the book is divided, instead, into 
two parts, five units, and eighteen projects. Every 
one of tlie latter is sulidivided monotonously into 
introduction, prolilems, tojiics, and individual projects. 
A project, by tire way, has been defined as a wdiole- 
hearled, purposeful activity proceeding in a social 
environment. Pupils may lie expected to ask questions 
about their activities ; but lest they should omit to do 
so, the authors give lists of questions which they ought 
to ask. When they have completed a project, the 
whole-hearted, purposeful, and active .seekers after 
knowledge must feel tluvt there is nothing mori' that 
they ought to know,can know,or want to know about 
It. Frankly, despite the autliors’ introduction, we can 
scarcely think of a surer w-ay ol killing initiative. Yet 
the suhjeet-matter of tire book is good, and teacheis 
wlio arc rather short of ideas might do w'ell to study 
it. We ourselves found the diagram showing the 
various cuts in a side of beef mstriutive ! 

(3) “ General Science/' by Simmons and Gale, 
provides a rcfresliing contrast. Here I he autliors set 
out with a single aim : to make tlieir young readers 
acquainted witli the manner in whicli plants and 
animals live, unci to describe some ot the physical and 
clicmical processes whicli are involved. A small book, 
tlie general purpose can be gra.sped by boys and girls ; 
and they may hope to ma-ster tiic <?onlenls witliin a 
reasonable time. It i.s wTiLten as a man might write 
lor men--childrcn hate to feel that they are being; 
written down to. The science of teaelung does not§l 
obtrude itself upon the pages ; whuii is not the same 
as to say that it is absent. Tliat is where the art o^ 
teaching plays its part. The authors liave compiled^ 
a liook which is both .sound and eminently rcadalde. 
It is sure to find a wide acceptance. 

C. 1. Bryant. 


Atmospheric Electricity. 

idectneUe atmospherique. Par B. Chauveau. Premier 
Fascicule: Introduction historique. Pp. xi-t 90. 
(Paris : G. Dom, 1922.) 10 franc’s. 

M CHAUVEAU has set out to write a work on 
♦ atmospheric electricity — a very laudable 
undertaking, for, as he says in his preface, there is no 
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such work in the French or English languages, while 
there arc only two in German. He proposes a work in 
three parts: (i.)^historical introduction, (ii.) the 
electrical field of the atmosphere, and (iii.) ions, ionisa¬ 
tion, and radio-activity. Part i. has now api)earcd, 
and if it may be taken as a fair sample of the whole, 
we may expect a very welcome addition to the literature 
of the subject. 

M. Chauveau commences his history with the 
celebrated letter from Franklin to Collmsoii (dated 
1750) in which the great American philosopher suggests 
a method for testing the hypothesis, then fifteen years 
old, that tluinder and lightning are electrical pheno¬ 
mena. From this commencement the following stand 
out as the milestones along the path of progress: 

(1) The proof that thunder and lightning are elec¬ 
trical jihenomena: Dalilmrd, May 1752 ; Franklin, 
June T752. 

(2) The discovery of the electrification of the atmo- 
spliere \Mtli dear skies : Lemonnier, Sept.-Oct. 1752. 

(3) 'File discovery of the daily \'ariation : Beccana, 
i 753 -' 775 - 

{4) The discovery of the annual \anation: J)e 
Saussure, 17-S5. 

I (5) \\‘ Thomson’s (Ford Kelvin) improvements in 
insiruinents and inellnids, and ihc introduction of the 
ide.i ol dectrical potential gradient: 1856-1874. 

(6) The disc()\er\ of the conductivity of air • 
J.iiiss, 1887; Eister and Geilel and C. T. R. Wilson, 
i8c)9 

(7) ’I’he discovery of “ atmospheric radio-activity ” : 
ddstrr and (leitel, 1902. 

' (8) The di.s<overy of a very penetrating radiation 

in the upper almos|)herc : Hess and Kolhorsler, 191 f- 
1914. 

1 In telling the story of the progress from milestone to 
milestone. M Chaineau has related the history of tlie 
de\el(>pment of instruments and metliods and desiTihed 
the many attempts to find physical e.xplanalions oi the 
phenomena obsersed. At first the observations weu* 
made with insulated eonductors, generally pointed, 
from winch sparks were drawn, hut Lemonnier tested 
the elei Incal state of Ills “ collector ” by noting wliotiici 
It attracted jiowder, and by this relatively delicate 
method he first deteued “ fine weather eleelrieity.'’ 
KUer rough electroscopes, fitted with pith balls or gold 
leaves, made cjuanUlative measurements possible, and 
sf» led to the determination of the diurnal variation by 
Beeearia. With electroscopes it was possible to detect 
a change m the electrical stale of an insulated conductor 
as it was.raised and lowered m the atmosphere (in¬ 
duction effect), and l)c Saussurc used this method with 
remarkable results in 1785. It was witli the discovery 
of “ the power of the flame ” to charge a conductor 
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exposed to the .tlinosphere, wliich Volta made ahout 
1780, timt trustworthy methods became possible, but 
this discovery remained practicallv uniLsiKl, and it was 
not until W. Thomson took up tlie sludx’ of atmospheric 
electricity some se%entv years later that measurements 
uerc put on a sound physical basis. 

Hypotheses and tlioories to cxpl.un tlie observations 
are innumerable: Volta’s theory of the sepaialion ol 
electricity on ccaporation; TeKier’s theory ol a 
permanent negative I'iiarge on the eaith’s surlace, 
partially dissijiated into the atmosphere by evaporating 
water and returned on condensation ; Sohneke’s theory 
of friction between water and ice , and nrillouin's 
theory of the electrical separation caused by ultra-violet 
light falling on the icc crystals of iiirus clouds : these 
arc the most important. Hut every tiieorv to explain 
the maintenance of the earth’s ele< tru .il fu Id h.is lulled, 
and we ajipcar to-day to be further Irom .111 explanation 
of this fundamental phenomena than v\e have been at 
any previous time. Even now we do nol know whetlier 
the cartli with its atmosphere is clei iricalK neutral or 
whether then* is a residual charge, and at i1h“ present 
moment there is nol a single theors sciioudv main¬ 
tained to explain the constant inteii lianac ol ilci liitity 
between the earth’.s surface and the low'er almospheie. 

G. (’ S. 


Forest Policy and Management. 

(1) Srhlifh\' Manual of J'on'^tyy \ ol 1 ; hore^t 

J*olicv in thi’ Bnlisli ICinpiK' By Sir \\ ilham 
Sehhch. Fourth edition, revised and enl.irged. 
Bp. XI4-342 (London. Bradlnirv, Agiiew' and 
Co., Ltd., 1922 ) i5.s\ net. 

(2) The Praihrc of StlvicuUure . II ith Varluular Refer¬ 
ence to ;/,s Application in the Ijuitcd States. By 
Brol K (’. Hawley. B|)- '^1 + 352. (New York: 
John Wiley and Sons, Inr. ; I.ondtm . Chapman 
and Hall, Ltd., 1921.) 22,?. net. 

(3) ForeA Mensuration. By Brol. 11 . H. Chapman. 

Bp xxii-1-553 Vork • J W'llev and .Sons, 

Inc.; London: Chapman and Hall, Ltd. 1921.) 
30?. net. 

(4) A Short Manual of Forest Manafienient By H. 
Jack.son. Bp. x-t-70. (Cambridge: At the Cmvcr- 
sity Piess, 1921.) "js net. 

S IR W. SCHLlCn has trowned a long liteol devia¬ 
tion to the science and art of lorestry by the 
publication ol what is practically a new vvork,aKhough 
it purports to be only a new edition of vol. i of his 
well-known Manual, (i) This volunie is certainly the 
most valuable book on the economies and the liistory 
of British forestry that has yet appeared. It should 
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pruve interesting to the'^Utesnmn and the eepnomist, 
as well as to the forester and the indus^ajist. ' 

The first part treats of general principles. The. 
utility uf fore.sls is corisidered directly, when concerned 
with actual products, such as timber, turpentine, tans, 
etc.; and indirectly, when it is a question of the in¬ 
fluence uf forests on climate, soil erosion, hygiene, 
aesthetics and ethics. The last three arc more im¬ 
portant than is generally believed; and Sir William 
pleads for the creation of woodlands near large towns, 
wliich will serve as recreation grounds for the people 
and at the same lime produce timber finding a ready 
sale, so that tlie establishment of these city forests 
need not be a financial burthen. Glasgow, renowned ; 
for its municipal enterprise, is the first of our cities to I 
acquire a forest area for the enjoyment of its inhabitants, j 
the Ardgoil Estate. 

After the subject of the State in relation to forests 
is discussed, the remainder of the l)ook, some 300 pages, 
deals with tlic actual condition of forestry in the 
British Empire. The iintish Isles, India, ('anada, 
Newfoundland, South Africa, New Zealand, and the 
Crown Colonies are treated scjiarately. The natural 
history of the forests, their resources in timber, the 
modes of silviculture, government policy, education, 
etc., are all carefully described, sketch maps and 
.statistical tables being added where rciiuired. 

(2) Considering the vast amount of information on 
the practice ol .sdviculturc which is scattered in 
British and American forestry journals and official 
bulletins, it is remarkalilc Iiovv few formal text-books 
on the subject liave been publiNhed in >mglish. The 
present work liy a Yale protessor is therefore very 
welcome. It deals primarily with conditions in the 
United States; but as the principles of silviculture 
arc the same e\er\ where, the book can be used liy 
British students with si arcely any cliangc or comment. 
It is a compilation, remarkably up-to-date, and 
rendering matter a\ailable for study which otherwise 
could be found only by long search in German and 
French books. The author’s presentation of facts is 
clear, and well illustrated by suitable diagrams. 

There is, however, one serious defect, the omission 
of the subject of reproduction ot the forest by artificial 
means,* the reader being referred for information on 
this point to “ Seeding and Planting,” a companion 
book by Prof. Tourney, also of Yale University. 
Artificial planting of trees is much more common with 
us than natural regencigjfon; and the necessity of 
using another book will j^^somo to British students. 
Prof. Hawley’s exposi^^^«hc methods of natural 
regeneration is chapter in the 

lx)ok is one deaJ^jj^mBSffnning,’' a difficult subject. 
Another su^^Hj^^ated in a fresh ai^ original 


raan^^ is the slash” 6r rubbish 

thiA impoi&it^ as on.tfe remowil'tHe'‘*s^h’*, 
depends in great measure the freedom of t^e fdr^t. 
from injury by fire, insects, and fungii General 
measures of protection against -these three agents of 
destruction, as well as damage caused by grazing, are 
treated in four short chapters. 

An excellent feature of the book is an appendix of 
more than forty pages on terminology, which is really 
an alphabetical list with definitions of the terms used 
in the science and art of forestry. This glossary, which 
was drawn up in 1917 by the Society of American 
Foresters, will serve to stimulate accuracy of statement 
by foresters. German and French equivalents are given. 

(3) Prof. Chapman’s “ Forest Mensuration ” is the 
third text-book on forest mensuration which has 
appeared in linglish, and it is well designed to become, 
the standard authority on the subject in the United 
States. The system of measuring timlier in North 
America is totally diflerent from ours. There, the 
contents of trees and logs are expressed in terms of 
the prolmble out-turn in sawn l)oards, according to a 
certain log-rule ; hence the phrase “ board feet.” In 
the British Isles timber is measured as a raw material 
in terms of the real cubic volume. Tlie American 
system introduces extraordinary complication into 
forest mensuration, some thirty log-rules being now 
in use in different parts of the country, no two rules 
giving the same result in board feet. A considerable 
part of the book is taken up with these log-rules and 
the principles underlying their construction -all of 
which is useless to the forester in Europe or India. 

Nevertheless, a large part of the volume is of interest, 
for once log-rules are disposed of, the author is on 
common ground witli his European fellow foresters, 
ami gi\es a good account of recent developments of 
forest mensuration by Swedish and German writers. 
The accurate measurement of masses of standing trees 
is difficult, but is obligatory for purpose of valuation, 
and is of great use as a means of determining from time 
to time the increment of a growing wood. Upon a 
knowledge of the latter depends the fixing of the proper 
time for felling- Part III. deals with the laws of 
growth of stands of trees, ana is !:»>' far the most 
interesting subject discussed, as the principles involved 
arc the same in all countries where scientific forestry is 
practised. The preparation of yield tables and their 
application to predicting future yields are treated fully. 
The book will be useful in the reference library, but 
cannot be recommended as a handl^ook for British 
students, on account of its preoccupation with American 
practice. 

(4) Forest management is little understood in the 
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their.^atteh^on^ot‘j^ting^r 
thiriRing, ajad-^tflg tfees^ witbo^t having dear ideas 
of the financial problems involved. The objects of 
management, are classified as being either physical 
or economic. The former apply to protection forests, 
maintained on mountain slopes to prevent erosion 
and mitigate disastrous floods, to forests on catchment 
areas that afford water supplies to towns, and to 
private woodlands on estates which are treated as 
amenity grounds tor ornament and sport. An economic 
object of management applies to any forest worked 
for timber and other saleable products. Forests of 
this kind arc commercial undertakings, and the scheme 
of management adopted here should be such as to 
render the woodlands a financial sucres.s, yielding the 
maximum soil rental and giving the highest net return 
on the capital involved. The principles underlying 
forest management are clearly explained in Mr. Jack- 
son’.s little book, which can be recommended as an 
introduction to this important subject. 

Thoughts on Scientific Advance. 

Problems of Modern Science. A Series of Lectures 
delivered at King’s College (University of London). 
I'ldited by Prof. Arthur Dendy. Pp. 237. (London : 
Ci. G. riarrap and Co., Ltd., 1922.) io5. net. 
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Smiles -refers especially to the chemistry of 

Prof. Dendy’s lecture is an interesting discussion on 
the various component sciences making up that of 
general biology. A remark on page 131 with reference 
to the widespread influence of physiological considera¬ 
tions may be noted—“ It is perhaps unfortunate tliat 
our interest in ourselves as human beings )ms resulted 
in the concentration of attention upon tiie functions of 
tlie human body, almost to the exclusion of the lower 
animals, so that the development of this branch of 
Biology has been a very lop-sided growth.” It is to be 
hoped that recent developments, especially at the 
Plymouth Marine Biological Station, will remedy this 
state of affairs. 

Prof. Ruggles Gates deals witli \an()us botanical 
problems, more especially with tho^t‘ of genetics and 
mutations. Prof. Halliburton is mainly concerned 
willt pointing out the imjiortance of liee liindamental 
research in physiological s( lenre and gn e-. various 
examples where important piactical afiplii.ition at a 
later dale was quite unforeseen Prol Ihix lay-Smith 
ilevotes his lecture to a useful account of the formation 
of bone, whicli presents phenomena of much greater 
general interest than some would l)e inclined to .suj)]>ose. 

The book may be tlioroughly recommcndfd,and the 
price is not excessive in comparison with many scientific 
works at the present d.ay. W. M. B. 
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object of this series of lectures is stated to have 

1 been to “ place before the general public the 
present position of some of the main branches of science 
and to point out the direction in which progress is being 
made or may be hoped for in the near future.” Tlie 
book wj.I also be found useful by scientific workers who 
desire to know something of tlie advances made in 
regions other than their own. The names of the 
it'ciurers are a suliicient guarantee of the value of the 
malter prcseiued. It is unfortunate that no index is 
piovided, and, for lliis reason, perhaps the most useful 
iunction of a review is to give some indication of the 
contents of the book. But it is to be understood 
that the topics mentioned by no means exhaust the 
llM. 

Hrof. Xicbolsoii’s lecture on mathematics shows lha 
much moie research work is possilile in that si.iencc 
and it gi\’es a useful account of the quantum theory^ 
In Prof. Dale’s astronomical lecture, we find a summary 
of the present position of the nebular hypothe.sis. Ii 
IS interesting to find that certain kinds of nebulas may 
reasonably be looked upon as bye-products of evolution 
Prof. Richardson gives us a valuable general account oJ 
the latest -views on tlic strut Lure of atoms, and alsc 
further statements with regard to the quantum theory, 


Our Bookshelf. 

The Newcomen Society for (he Study of (he History of 
Engineering and Technology, 'riansai tion.s, Vol. i, 
1920-1921. Pp. 88118 Plates, (l.ondon; The 
Newcomen Society, 1922.) 205. 

In technology as well as in scieme the value of a 
knowledge of the history belonging to a given subject 
is gaming recognition. One result of the tclebration at 
Birmingh.am of the centenary of James Watt in 1919 
was the formation, by a tew engineers interested in 
historical research, of the Newcomen Society, and the 
first volume of the society’s Transactions has recently 
been issued. As indicated in its sub-title, llic oi.iject 
ol the society is to encourage the study ol the history 
of engineering and technology, and it is, we believe, the 
first .society formed for sucli a purpose It takes its 
name from 1 'homas Newcomen (1603-1729). the Dart¬ 
mouth blacksmitli to whom we owe the atmospheric 
steam-engine. The honorary secretary .md treasurer 
ot the society is Mr. 11 . W. Dickinson, ol the Science 
Museum, South Kensington. * 

Be.sides the papers read during tlie se.ssion 1920-21, 
the volume under notice contains the first presidential 
addres.s, a list of members, the rules and constitution, 
and an account of the first summer meeting. Mr. 
Titlcy’, in his address, after giving a brief sketch of the 
steps leading to the formation of the society, passes in 
review the subjects whicli come within its scope, points 
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to thu various uclivities open to its members^ and 
emphasises the use of history in everyday work. - 
The first ptiper piven is entitled, “ Introduction to the 
Literatuie of Historical Enpineerinp to the year 1640,” 
and to this is appended a valiiahle hihliography of 
hooks relating to early invention.s. Then follow 
interesting papers on “The Rise and hall of the 
Sussex lion Industrv,” “The Mystery of Trevithiek s 
Lonrlon Loeoinotne,’’ and “The Invention of Roller 
Drawing in Cotton-spinning,” all of which .are illus¬ 
trated hv plates. The Transaelions. whiih are well 
printed, will apiieal, we think, to the general reader as 
wvW .i^ till* 

Temps (I Gravjtuliou : la th/one de hi rela- 
e,'m'i-o//r* dflH! gram/es /igan. I’ar 1 rot. 

\ s' Eddington. Otivrage tradnit de 1 anglais, 
f'ar I. Rossignol I’p. MH-2h= + n I i4') (Pans: 

|. Ih'-ini.inii. 11)2 1 ) 2.S fr.ines net. 

Tn’ the introdni tion whi, h lias been written for this 
translation In Trot. R. I.angexin we read; ‘ Di's ipie 
m'est iiaivenii le l.ivre ofi M Eddington reiissit a 
evposer de manieie ii la lois si simple, si vtviinte et si 
personnelle la ni.in eilleuse tr.inslormation i|uc le genie 
d’Finstein a introdinte dans les eoneeptlons les plus 
fondameinales de la I'hysiiiue, j'ai pense i|U line 
traduetion en deiait ette faite pour perinairi' lui 
puhlie frain..ils de partager la joie ipie s.i lectuie 
m’avait hut qiiomer. . 

“ h'ne di'in.uc he innnediate ni appnt que 1 imtuitive 
avail ete prise (niel.|iies |oiiis phis tot p.ir .M. Jean 
Itenliierel el que le Ir.ivail I'tait lommenee d.ins les 
conditions les plus l.ivorahles. puisque je n aurais pu 
proposer iin meilleui ehoix (|ue celui de M Rossignol 
pour le tiMdiiiteiii. it que M. Eddington vim ait bien 
s'assurer Ini-meme que les nuantes. souvent delicates, 
de sa ijensee si raient hdelemeni rendues 

The Eremh edition of Frol Jiddington s well-known 
hook has thus iip|ieared under ideal eonditions, and it 
would appe.ar presumptuous were one to exi)res.s .\n 
opinion as to the merits ol the transl.ition Ihis 
edition IS ol grealir length than the original hmghsh 
edition sie Nai-ukk, 'ol io6. p K22. ti)2T). as it has 
been sinH)li rnented bv a theoretii al pait m five sei lions 
us lollows 1 Elemenl.iry Fnn. iples ; If Ihe 
Theorv ol Tensors, III -The Law o Gravilatiim , 
IV..-the Meihanies ol Relatii ity . V- Eleitiiiily . 
These sections ,iie \aki.ible additions to the original, 
and awaken legret that they were not ineluded in the 
English edition. The tiaiislation will doubtless receive 
a warm wehonie Iroin our ITciiih lolleagues. 


Monograph /the I.arrrlulcr. Fa I'r. G. i\. llouleiiger. 

Volumeii. Pp.vin l-t.St. (London: BritisliMuseum 

(Natural llistori), ipar) .y/. 

The “Monograph of the Laeertid.T,” by I'c <-■ A. 
Uoulenger, the first volume of wdueh wiis publisher 
in''Tg20, IS now rompleted by the issue of the setond 
and coneludmg volume. In collecting the miUcrials 
lor this work Dr. ISoulenger has not been content to 
rely entirely on the resources ol the Brdi.sh Museum 
but has travelled widely and far over all E.urope am 
examined the collections of all the principal Natural 
History Museums, lie has made a P''"'' 

searching lor and examining lor himself the type 
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specimens of as many species as possible. The result 
is a monograph based on the examination of an immense 
material including the greater part of the actual type 
specimens. . 

Two features of this catalogue tlcscrvc special 
mention. The present whereabouts ,of the type 
specimens, where known, are given, information of 
the greatest v.alue to future workers, and a full list 
of the specimens in the collections of the British ^fuscum 
gives at a glance the resources of that Institution 
and should he particularly useful to specialists abroad. 

The monogr.xph is at once the most complete and 
the most authoritative on the Lacertidie that has yed 
aiiiieared, and will for a long time remain the st.indard 
work on tlie .subject. It is, we believe, the bust piece 
of work done by Dr. Boulengcr in his olluial rapacity 
.at the Ifritish Museum. It rs a fitting climax to the 
long series ol rafaloguos and monographs on fishv'. 
amphiliia, and reptiles whuh have marked liis gi^^ ,j 

services to srienre at the British Museum. , 

British Museum (Natural TTistory) Eeonomii- .Senes . ( 
Nu. !■? MiU'S hqitnons to l)onie<:iic Aniiiiah {ivilli 
ail dhpendix on ihe Aearuw Disea^'e of Hive Tees). : 
llv .Stanley Hirst. Fp. 107. (London. British 
M’useiim (Natural History), 1922.) M- 
Tins iirolusely illustrated little hook on the miles 
infesting dom’eslir animals is the thirteenth ol the 
series ol pumplilels on economic entomohigv issued 
hv tlie British Museum (Natural History). Like its 
p'redeiessiirs, It is designed on strictly pr.i.tiial lines, 
and the subjeet-matter cannot fad to appeal to a wide 
iirele of interested readers, from flte systematir ento¬ 
mologist and experimental pathologist to the lireeder 
and laneier, he it of horses, cattle, pip dogs, ralihits, 
fowls, or liees. little more than h.dl ot the hook 
is devoted to the important family .S.uioplKkc am 
the various species ol mange lor whuh memliers of 
this family aie responsible. Useful hints on the treat¬ 
ment and management ol inlected stoik are supplied, 
and wherever these parasites liave been known to 
transler their attentions to human liemgs. the tact 
is mentioned. Parasites ol thi,s older ni.iy jirove to 
r.lav an important part m the transmission ol inleelious 
disuise not only trom animal to animal but from ammal 
to man : and to the medical or vetermaiy entomologist 
soaiehmg lor a possible transmitting agent ol .some 
obscure animal (ilague. tlie a.cnr.Ue desirqiuons and 
illustrations supplied m this hook will he very hilpfiil. 
.\n interesting leatuic is tlie appendix devoted to the 
description of “Isle of Wight disease (. ciirinc 
disease of liees) and its rausation by the mite .Uarapis 
modi which inhaliils Hie tracheal,tubes ot mfeeted liees. 


The Changing Year. Bv Anthony £0'^. llx v,,i, 
l-g.o. (London Hodder and Stoughton, Ltd., , 
n.cl.) 15s. nel. 

Mr roi.i.Err has done well to collc-ct liis dehghtiul 
Nature essays, originally eontrihuted to tlie Times, 
and to publish them in this more permanml form. 
Thov are worthy of preservation, for Mr. Collett is 
a field naturalist of first rank. He lias a keen and 
accurate eye for observation ,™d an ear timed to record 
the music of Nature which he hears around him and 
he combines with these a gift of expressing what his 
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senses have appreciated in simple yet deli^^htful 
language which cannot fail to awaken in his reader 
that intense entliusiasm and love for Nature which he 
himsell undoubtedly feels. 

In this book Mr. Collett guides us pleasantly through 
the year, pointing out the ^ign-posts which mark tlic 
progress of the weeks and months: the awakening of 
tlie spring, the arrival of the birds on spring migration, 
the intense hustle and activity ot the early months of 
the year, the ([uieter and more matured lieuuty of 
slimmer, the renewed activity of autumn ^vlth its 
j)reparation for the winter, and the calm peace ol the 
winter months with always the promise ot spring and 
hie. 

Tlie l>ook is full of useful facts and details which 
only the true field naturalist can acquire and observe. 
W’e regret that there is no index by means of wha h 
ready reference to these first-hand observations cun 
li(“ iiuule. 

Radio Recennujf for Beginners, by K-iiey 'T. Snodgrass 

and Victor F. Camp, Fp. 99. (London: Mac¬ 
millan and (ai, Ltd., 1922.) 35'. bd. net. 

'I’his is a work prolesscdly intended for tliose with very 
liinite<l knowledge ot wireless matters, hut the author, 
in Ills endeavour to avoid tedinii-ahties in the iiUro- 
diictoiy portion, has rather missed the opporlunilv of 
presenting the elements of the subject in a suilicienlly 
tangible form for the reader, it really iinac(|uainled 
will) the i)rm< iples of wireless working, to pick up 
readily the lull meaning of the excellent chapters which 
follow. Ill these, we are conducted pr()gressi\'ely 
Ihioiigli cr)stal reception, plain valve icception, 
regenerative working, and single an<l double val\e 
iUnplifiuitiim. A good typical arrangement of lon- 
ncxions IS given in each <’ase, but it is undeistood that 
many vaiiulions can pro\e equally salislactory. .Ml 
tills [larl ul the book is thoroughly praitical, and its 
iitiiitv Is not greatly interfered with b) the ta<'t that it 
refers to American conditions alone. 'I'lie general 
hints and the chapter on aerial constriaUon are full 
ot useh 1 points, and exjilanatory notes on some of 
the mdis.ii'ial pieces of apjiaratus whi< h make up the 
complete equipment are lontuined at the end. The 
.iiitlior m.ikcs it anqilv clear that wireless rcceiition 
reijiiire-, ('are, skill, and pr.ietue to gel leally good 
lesLilts, and is a good deal more tliaii buying a complete 
outfit and ‘‘ listening in ” with a telephone. 

Ajfphcd Calculus: An Inlrodiiclory Text-book. I 5 y 
h. F. F. JhsaLre. Fp. xvi + .tqfi. (London: Flu kie. 
and Son, Ltd., 1021.) jos 6d. net. 

Till', adjcctnc “applied” is used by Mr. Risacre to 
im[)ly “ the treatmefit ot [iractical problems being 
pieccded by a fairly full discussion ot tlie iiceessary 
tliLory.” We thus get a coin[)etent elementary account 
ol the differential and the integral calculus, followed 
iiy applications to curves, maxima and minima, 
electricity and magnetism, chemical dynamics and 
thermodynamics, 'i'he chujiter on electricity and 
magnetism is too short, while tliat on thermodynamics 
IS fiuite long. An attempt is made to clear up the 
mystery of limits, but the succe.ss would he more 
(crtain if the example used lor the purpose were not 
the rather trivial one of finding the limiting value of | 
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when x becomes equal to 10. It is doubtful whether 
“ epsUonology ” is at all in place in such a liook, and 
the practical student will scarcely be imprc.ssed with its 
value in view of the author’s treatment. The tables 
should have been more extensive ; as thev stand llieir 
usefulness is very limited. 

Interesting features of the hook are jihotographs 
and liiographies of pioneers in tlie (alciilus and its 
applications. The mottoes at the he.uK ot the chapters 
arc often cleverly chosen, like “ A snapper-up ot un¬ 
considered trifles ” for the chapter on integralion. 

S. It. 

The Care of the Adolescent Cnl: .1 Boid: for Teachers, 
Parents, and (imndians By l>i. i’livllK Ulamluml. 
Fp. -xxi 4- 201. (J.ondoii: Kcgan Raul and ( 0 , Ltd , 
1921.) 7i. 6d. net. 

In lier loiewuid to this liook, l)i i'hvllis Diamhanl 
explains that its ohjei t is to lielji leai hers, |).ncnls, and 
guardians lo pro\ kle adolescents with delimic informa¬ 
tion concerning their own natuic and l(» jiMim the way 
to a proper utilisation ol their i nergie'. 

Alter introducing the views ol varinus .lutliorities, 
i.)r. Blaiulianl considers the uistinds ol the adolcseent 
girl and the resiiUmg conflict and repi es-.Hins, and latei. 
tlic* palhologicMi results ol these icpicssidiis The most 
important chapter is that devoted to the suhhtnalion ol 
tlie sex fa( lor into other acUvilies. 

It appears lh.it the author considds the .ulolcvent 
((inflict as entirclv sexual in nature , bin i.s solution, 
which may lie described as an adjusimeni to the 
perpetual mate, is not tlie only one in which tiic 
guardian and tcaiher must assist The adjustment to 
society, the lailine m whuh gives us the recluse, the 
crank, and the social rebel, is practically ignored. An 
adjustment to the ('omejition ot tlie intiiiitc, failure in 
which leads to the (.onihet lound in msirly all agnostics 
and matcTialKts, is only dc.ih with as a method of 
sublimation of the sex fai tor ; from tins |)nint of view 
the auliior evolves aCliristianity whieli.as l)r S( harlicb 
states III lici })reface, is si an ely 10 be iicoenised as 
Christianity by lliose who have been bioughl up m any 
ol the orlliodox m bools. 

flvperacouslus. By Jolm L Dunk. Division II. 
Successive Ton.ility. Fp. xi i i6o (f.ondon : j. M. 
Dent and Sous, Ltd.; Xcw Vork K 1 * jtutlon 
and t'o., J921 ) 5s. net. 

Till-, first division oi the autlior’s work, “ Simultaneous 
Tonalitv,” was piildished m ipiP and wa'. shortly 
atlerwards reviewial m these columns (vol ((S. p 30b, 
December 21, 1916). At least one-tiiinl ol the jiresent 
volume IS devoted to a “ brief resume ” ol tlie earlier 
book, and then the author pusses on lo the new aspei t 
ol Ins subje<;l, “SuKcssive 'ronalit).’’ 'I'he method 
of treatment is similar to tli.il adopted previously, 
and there is little to add to tlie notne ol the first 
volume. The nomemlalurc is so complex tiiat* a 
glossary, occupying six pages ot the text, is provided 
for the convenience ol the reader The aullior recog¬ 
nises tlie dilluuUy cleaily: "The jargon ol each 
jmrlicular science is a real olv-'tatle. not only to the 
acquisition of knowledge, but to the sympathetic 
understanding by workers m par.illel field.s, who, 
occupied with their own formulae, tend to be repelled 
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when confronted with the hieroglyphics of a sister 
scieme.” The present reviewer is unable to agree, 
that tlie “ jargon ” here employed is likely to promote 
clear thinkinj', and does not believe that it will ever 
form the hasjs of a common language among all who 
are interested in the subject. 

llandlfook for field Geologisls. By Dr. C. W. Itaye-S. 
Third edition, revised and enlarged by Sidney 
I’aige. Pp. xi + i66. (Mew York: J. Wiley and 
Sons, Inc.; I^ondon : Chapman and Hall, Ltd, 1921.) 
13?. ()d. net. 

Dr. Hayks's manual, well bound, with rounded corners 
and gill edges, is eleariy intended for the pocket or the 
liaversack. Jl is based on the mctliods adopted b)’ the 
United Slates (Icological Survey, and covens a certain 
amount of simple topographic sur\'eying tor ascertain¬ 
ing correct posjiion.s. The diagrams to illustrate fonns 
of outcrop are small, as is necessitated by the size of the 
page, and we ma)- prefer the bolder treatment given to 
this subjei L in Dr. Kl!e.s\ recently published '' Study of 
Geological .Maps.” Some matters, such a.s the descrip¬ 
tion of ronmion minerals m Appendix I., witli Us old- 
fashioned (hemical lormuhc, might has t* been left to 
the text-books with which the surveyor must become 
ac(iuainled before he goe.s into the field. Tiu* directions 
to the colUs'lion of the remains of lossi! \ertebrates 
and the iincsiigation of placer deposits will rouse feel¬ 
ings of en\ y among those whose work is confined to the 
British Islos. But is the w'ork of a geologist e\'er so 
confincfl ? ^■(>l those wOio are true geologists because 

they travel, Mr Paige has provided a compact and 
handy guide. It ])omtsoui,.n any rate, on what details 
attention should he fixed G. A. J. C. 

The P^,ychoJ()gy 0/ Medicine. By Dr. T. W. Mitcliell. 
Pp. vtii4 187 (London: Methuen and Co., Ltd., 
1921.) Gs. net. 

This hook is intendi'd primarily for those who, without 
being students of medicine or psychology, wish to keep 
themseU cs alireast of modem thought in these subjects. 
The earlier eliaplers are devoted to a discussion of the 
various ps\ < hologi( a) llieones, commencing with Janet’.s 
theory of di>M>( iaiion and it.s connexion wiih hysteria 
and the hypnoli(' slate, and then passing on to Freud’s 
theory of rcjiression. 'i’hc rest of the book deals with 
theeoneejilion of the uneonscious, with psycho-analysis, 
and will) ihcda.ssification, treatment, and prevention of 
neuroses. Psycho-analysis is described from three 
aspects, name)), as a method of investigation, as a 
doctnne ol ihc content and process of the mind, and 
as a therapeutic melhod. 

The clearness and imparliality witli which Dr. 
Mitchell has considered conllicting views will ho appre- 
liatcd by the reader who reijuires only a general outline 
ot modern iisyiLology. A lew notes are appended for 
guidance in selecting literature for further study of tlie 
.subject. 

Graphical Analysis: A Text-book on Graphic Status. 
lly W. .S. Wolfe. Pp.^v-1-374. (New York and 
London : j\|lpGraw-Hill Book Co,, Inc., 1921.) 20^. 
net. 

Mr. WoiJ'E^crs us a detailed .study of the graphical 
methods as used in statical proteins, with applications 
to the investigation of various types of structures. He 
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first ^ ordin^ tbeo^ry^pf torce and funicular 

polypus. J The graphical pfqcesfe'fot'firrfing centres 
of gr^ty,:im<JtftentS; and mornfen^ of piertia come 
next, and then bending moments and shearing 'stresses 
0/ beams. Frameworks follow, applied to all kinds of- 
trusses, roofs, and arches. After a chapter on moving 
loads on bridges we gel the study of masonry piers 
and masonry arche.s as well as of reinforced concrete. A 
chapter on design of beams and struts, and a chapter on 
miscellaneous problems, complete an exhaustive account 
of a most important subject. There are more than 
700 diagrams, all very well drawn and reproduced. It 
is difficult to see what advantage there can be in using 
A-B to designate the line AB, or A-B-C to designate 
the angle ABC. In view of the alarming increase in 
the prices lately charged for scientific books, it is a 
pleasure to note the excellent get-up of Mr. Wolfe’s 
book and its moderate price. S. B. 

The llorniman Museum: A Handbook to the Collections 
illustrating a Survey of the Antinal Kingdom. By 
11 . N. Milligan. Second edition. Pp. 66. (London 
County Council, 1922.) Gd. ' 

Tins i.s really an elementary account of the ar 
kingdom on the usual lines of descriptive zoology 
docs not seem to refer definitely to any partiv 
specimens placed on exhibition ; but no doubt mos 
tlie forms mentioned are on view in the museum ca 
and serve instead 0/ draw-ings. The statements arc 
generally accurate and as precise as brevity permits. 
The style is clear, but assumes some familiarity with 
words not in the vocabulary of tlie general visitor, sucli 
as “ retractile,” “ aberrant,” “ everted.” If the class 
Myriapoda is retained, this is merely an instance of the 
“ conservative attitude found convenient in a hand¬ 
book to be used by the general public.” To say that 
norvegicus and rattns arc “ .‘specific names ” is but to 
share a common error, and if the phrase “ the 'I’hero- 
morpha contains” is a grammatical howler, it is the 
only one of its kind in this hook. Mr. Milligan has 
accomplislied a difficult task with mucli success. 

Radioachvily and Radioaetive Substances. By Dr. J. 
Chadwick. (Pitman’s Technical Primer Series.) 
Pp. xii-f-iii. (London: Sir Isaac Pitman and 
Sons, Ltd., 1921.) 2S. Gd. net. 

Sir Krnest Rutherford’s words of commendation 
in the Foreword to this little book are w'cll deserved. 

“ It is a clear and accurate account of radioactive 
phenomena written by one who has a first-hand know¬ 
ledge of llic facts.” ” To all those wlio are interested 
in the development of our knowledge of this fascinating 
subject I can strongly recommend this book as a simple, 
concise, and accurate statemcift of the main facts 
and theories.” The diagrams are numerous, and, 
though on a small s('alc, are remarkably clear. Similar 
volumes on other branches of modern physics would 
be welcome. 

The Rural Community. By Llewellyn MacGarr. Pp. 
XV -f- 239. (New York: The Macmillan Co.; London: 
Macmillan and ('0., Ltd., 1922.) 85. net. 

This book deals in a very elementary fashion with the 
social .and economic factors affecting the agricultural 
worker, and its chief merit is its gxtreme, simplicity. 
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Letters to the Editor. 

\^rhe Editor does not hold htmself re.\/>omibli' for 
opinions expressed hy his conespondents. Neitfur 
can he undertake to return., or to cotre^pond louh 
the writers of, refected manuscripts intended Jor 
this or any other part of NATURE-. No notue is 
taken oj anonymous communications.] 

The Primitive Crust of the Earth. 

Prof. Cole’s IctPT in Naiuke of July 8, p. 30, con¬ 
cerning the curliest known rocks—a group of sccli- 
j^^pnts—anti their relation to the ortho-gneisses, will, 
1 think, tall foith the sympathy of students of 
Afucan geology. In i(R>p-i<)05 1 came to the con¬ 
clusion that the pnra-sthists of Southern Nigeria were 
oldei than at least the inajonty of the orlho-gneisses, 
and searched—uitliout siitcess—for the real founda¬ 
tion-stones which received upon their surface these 
earliest sediments 

T.atcr I have suggested that the Turoka Soru's of 
para-schists of Kcmya Colony may ])rove the oldest 
rocks ol that part of Afnta and have thought that, 
were the mam diicctious ol foliation ol the ortlio- 
gneiss mapped throughout that cunlmenl, we should 
find, not directions produced by dynamic metamor- 
])hism, but direi turns indicating the upwelling of 
gianitic bathyhths along /ones of failure of the 
pnmilivc crust, le foliation swiils on a huge scale 
akm to those produced by the flood of the Laiin'ntian 
magma around the disiupted blocks of (Irenvillc 
sediments It nnglU be possible to tell what section 
of tlie erode<l com])le.\ was being sLudiocl by observa¬ 
tions on the Irecpienev of the occurrence of s\,’n- 
'tectics. tlu’ (legicc of adini-vlure, the projiortioii of 
reconstituted sedini(‘u1s to ortho-gneiss, or e\<‘ii by a 
p.issnge from comjilete to less < oinpletc metainorphism 
111 the invaded rocks 

'I'he newly established suiveys of Pganda, Tan¬ 
ganyika Ti*rritoiy and N^asaland will, one hones, 
thidw a flood of'light upon this fascinating problem 
of the constitution of the African Arcluean. 

John Parkinson 

.\thentXUiTi Club, SW 


Action of Cutting Tools. 

Mr. Mallock’s theory of cutting tools (Nxiuicr, 
' August 26, p 2-j) IS extrenu'ly diuminatmg. but the 
tcim *' Cocrficienl of l■nc-tlon ’’ m his final paragraph 
seems scan ely justifieil, as it would implv that the 
I slieaimg force is always 111 the' s.imc dins tion and 
tlm^ independent of the material being cut. of the 
I deptli oi the cut, rate of feu'd and tool angles 

In practiu' even among skilled workeis there is 
considerable variation in the tool angles used, aiul 
there is no decided ])rclorcnce by the workman for a 
tool ground on a Ime-giamed emery w'heel as against 
oiie ground on a coarse grindstone, this on \ei\ 
heavy work where lh^ friction might be important 
Mok'om'i-, the general variation in practu'.d loo! 
angle's sec'ins more' ndaled to what may be lermi'd 
the pliability of the material. Thus, for mild steel 
and wrought iron, angles of to 55 ' are common, 
for cast steel and cast-iron Go' to G5'' or 70" ate the 
riil(‘, wherc'as the brass-finisher’s tools are almost Hat 
top])ed with an angle of 80'^ to 85^'. Copper and 
alimumuin turnings bend vc'ry nicely, and thus tlie 
sharp tool angle rec[uirc(l for them agrees with the 
pliabiiitv theory. 

' This Idea of pliability is not antagonistic to Mr. 
Mallock’s mam argument but stiongly in siqiporl of 
it, for when a metal yiekls pliable turnings, tliesc 
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turnings slide on the upper face of the tool a gieat 
deal more tlian when they bieak oil short as in a 
friable material I'hus the ciuly turniugs of a pliable 
material may e.veil more fiictional force on the upper 
face of Ihe tool, but not iu‘LCs>aulv because the 
caieffu u'lit of fnctiou is highei Pliable turnings can 
slide and thus cause trictum • bntlle luniings break 
oil with very little sliding This mav be sc'cii very 
clearly m the rough turning ot gun banels With 
cerlain tool .ingles and not loo a cut, the 

turnings curl olt and nio hot. wlu'reas with a iiuue 
obtuse tool and ev en a lie.u ler cut tiu' metal crumbles 
oil and IS pioliably not so hot, In the latter ease the 
surface turiu'd h.is a conug.iled [HTipheiv slmwing 
the periodic impulsive liiction 011 the loo! l.ici*. '1 he 
Inclion tlicon thus leads I0 -t plausible explanation 
of coi lam fill ms of “ i hat lei ” I f t lu* li u lion on the 
tool lace Uiutu.iles on nccounl ol eitlu i viliration or 
crumblmg ol llie cutting, ami it the sysleiii has a 
natural peiujd in time wuth what m.i\' lx* teimcd the 
ciLimblmg wav< -length, resoiiam e otc ms 

P.ut for praiticai dillicullies Mi M.dloik’s theoiy 
might be ol value to iii\ estigati>is of finlioii, tor in 
no sot of actual (oiiditions is it hkch that metal slides 
on metal witti mou- mlinuiti' conla< t Ihaii near the 
point ot a t uLtmg tool. I acu with c ut ling lubrieants 
it is doubtful if an\ iKpiid reaches the point of. the 
tool unless there is etiatteiing 

In atteiuptmg an\’ eonecplion of * oelticu'iits of 
fru lion belwemi the too! and the vutliugs, a furthei 
dillieullv aiises which n-iideis llu‘ eoiii]MMson with 
clean dry siirf.ues almost impossible lii some 
circumstaiKes tin* Lulling of metals product's, m 
addition to the obvious turnings, a line sinootli 
powder This IS ptcsumabl) piodmedb) iheabiasum 
of the cutting on the upper face of the tool, .md it 
may be that this smooth pocvdi'fed metal acts as a 
lubricant or b.dl-bearmg for the escaping turning 
If so, It would be aiiotlu'r of Nature's modes of auto¬ 
matic .alleviation as te.irs allay the irnl.ilion of dust 
in tlie eves, and as tlie skin is cooled 1)V ev.iporating 
sweat. ' ll. S ItowMi-, 

Diic'clor ol l^i'seaicli, 
Research Association ot Ihilish Moloi 
and jMlied Mauiilacluiers. 

15 Rollon Road, W .p -August jy. 


The Smoke of Cities. 

With reference to Prof Cohen’s article cm smoko 
abatement in Nature ol August j<», p 2G(), 1 
should be much interested to know wliy Man¬ 
chester smoke IS (|ualitalive]y so much worse than 
T.ondon smoke Comparing Hiuv's Hospital and 
(lower Stu'ct with the liniveisitv of Mam hestcr—• 
tlie Lluee iil.iccs of whuh 1 have liad suITk leiit experi¬ 
ence to judge —I should judge that the (juaiititv of 
<lirt m onc’.s laboratoiv is about lti<‘ s.ime, at any 
r.ite It IS not obviously less m I-oiidon <ind, so f.ir as 
1 remember, the published ineasun's of .ilinospheiic 
poliiilion confirm this impression Rut the Man¬ 
chester dirt is far inoie iinple.isant and liestructive 
to one’s hands, papeis, and apparatus ll seems to 
eoiilain more veiv fine stiekv partich's, winch get m 
everywhere and .ire dillicull to (le.if ott . the London 
(hit IS moie gntty and granuhii, m.ikes tilings dirty 
enough but is (oinparatively easilv removed. Any 
one who has spring-cleaned laboiatoi\ cupboards in 
the two pl.KCs and essayed .ilteiw.iids to dean them¬ 
selves will have realised that tlie diits ,iic of «piitc 
diverse characters h'lom what Prof Cohen says 1 
should judge that London smoke is relatively less 
domestic in origin tliaii the Mandiesler product, but 
it seems dillicult to reconcile this with what one 

N 2 
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knows of the two places Does the sort of coal 
make a diXterence, or the length of time it is kept 
before consumption ? Or is much of the Tendon dirt 
dust fjorn other sources than coal fires, dispersed more 
widely than m the damper Manchester atmosphere ^ 
A. E. Boycott. 

Medical School, University College Hospital, 
London, W.C , August 28. 


Prof. Boycott’s statement is rather surprising; 
but I cannot think that the explanation is to be found 
in the larger amount of domestic smoke in Manchester. 
One would rather expect the reverse, and 1 can only 
suppose that the diltcrcncc between Manchester and 
London dirt is due to the larger amount of dust not 
arising from smoke, as Prof Boycott suggests. Any 
diflerence m the quality of coal used in Manchester 
and London would scarcely have the effect he de¬ 
scribes. 

The point is an interesting one and 1 think could 
be settled by microscopic examination of specimens 
from the two towns. Scxit is easily identified in this 
way. J. B Cohen. 

Thwaitc Cottage, Conislon Lake, r^ancashire, 
September 1, 1922. 


Waterspouts. 

Waterspouts on Lake Victoria are very commonly 
seen from Entebbe, but at a long distance away, and 
though I have worked on the lake shores for nearly 
four years it was only two davs ago that 1 first saw’ 
one near enough to be of real interest 

1 was in camp on the north end of Bugalla, the 
largest island of the S(‘se Arclnpclago. The camp lay 
about 300 yards from the shore of a small bay. At 
daybreak on June 30 there were very lowering black 
clouds and every indication of an immediate heavy 
storm. While looking out from the tent I suddenly 
saw that a wateispout was travelling oblujuely to- 
w.Trds us, and as it eventually came to within about 
100 yards of the shore a very’ good view was obtained 
for about five minutes before it came to an end 

The pedicle arose from a well-marked circular area 
on the water, w'hich was otherwise only faintly rippled 
by the preliminary puff of wind before the approaching 
storm. 

This circular area was evidently very violently dis¬ 
turbed as a cloufl of vapour, greatly agitated* rose 
from it for a little distance 

The pedicle was extremely narrow at its lower end, 
and not quite straight, liemg sinuous m outline. It 
broadened out gradually into a column w’hich went 
up into the low cloud ; the core of this column was 
much less dense than the pcri]>hory, and the violent 
upward spiral ascent of the watei could be clearly 
seen. 

So far I have described nothing nnnsual, but the 
following was quite new to me and .seemed of great 
interest. 

Surrounding the central core, but separated from 
it by a clear narrow space, was a sheath, the lower 
end of W'hich faded away some distance above the 
water. The profile of this sheath was undulating, it 
Being thicker in some places than others. A curious 
point IS that tliis sheath seemed to pulsate rhythmic¬ 
ally, but I could not say whether the appearance 
of pulsation might not have been’^in illusion caused 
by waves travelling up its outer surface. 

This pulsation gave an uncanny suggestion of a live 
thing, which was aided by the violent spiral move¬ 
ment upwards in the central core, tlie clouds of 
vapour boiling round its base, and the movement of 

NO. 2760, .VOL. no}' . 


the whole across the water—indeed, we watched it 
spellbound until the pedicle dissolved away at the 
bottom, and th'e ascent of the part above brought the 
phenomenon to an end. 

My wife watched with me, and is in entire agreement 
about the curious appearance of pulsation of the outer 
sheath. 

Fig. 1 is a reproduction of a pencil drawing which 



may give some idea of what wc saw. I cannot estimate 
the height to which the column rose. Its cessation 
was followed by violent ram and thunder. 

G. D. Hale Carpenter, 
Uganda Medical Service. 
Entebbe, Uganda, July i. 


Dr Hale Carpenter’s letter brings out one feature 
which has never, to my knowledge, been noted in a 
waterspout, namely, the sheath, separated from the 
mam body of the whirl by a clear space. Wegener, 
in his book on “ Wind- imd Wasser-hosen m Europa,” 
gives illustrations of a large number of waterspouts, 
but in no case is there mention of two trunks one 
within the other. The nearest approach to the 
phenomenon noted by Dr. Hale Carpenter is the not 
mfrc<]uent occurrence of waterspouts which show two 
clearly defined parts, an upper thick column with a 
lower whirl of much smaller thickness. 

The accepted explanation of waterspouts is that 
they consist of whirls in rapid rotation with a dis¬ 
continuity at the outer boundary. The rotation pro 
duces a rapid lowering of pressure within the whirl, 
and consequently a lowering of temperature, which 
may easily be sufficient to bring the air in the whirl 
down below its dew point. This is sufficient to 
explain the mam features of the typical waterspout. 
The amount by which the temperature is lowered 
decreases outward from the " axis ” of the whirl, 
while the difference between the air-temperature and 
dew point normally increases downward from the 
cloud level. The thickness of the visible column or 
zone of condensation therefore diminishes downward, 
giving the form of an inverted cone of irregulaC 
sliape. Near the water the air is again near satura¬ 
tion, and the difference between air temperature and 
dew point is small, so that the base of the whirl is 
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widened. It fi^uently ha{>pe&a that the portion at 
middle heights is not visihle, on account of the 
relative dryness of the air.' , 

F. J'. W. Whipple {Meteorological Magazine, Febru¬ 
ary 1922);'writing on cloud pendants, shows that 
within a whirl of 20 metres diameter, rotating once 
in a second, with a lowering of pressure of 30 mb. 
at the centre, the maximum wind speed would bo 
70 metres per second, or 160 miles per hour, in agree¬ 
ment with winds estimated in tornadoes A de¬ 
ficiency of 30 mb. pressure represents a suction suffi¬ 
cient to support I foot of water only. The solid 
appearance of a waterspout is therefore not to be 
ascribed to the lifting up into the air of a solid column 
of water, but is due partly to the condensation of 
water vapour within the whirl itself, and partly to 
water drops which are carried upward in spiral paths. 
This upward motion of water drops is a well-marked 
feature of most waterspouts. 

The existence of an outer sheath, separated from 
the central core by a clear space, would appear to 
require a discontinuity of water content of the air, 
symmetrical about the axis of the whirl. It does not 
appear possible to explain it even as the effect of 
discontinuities of velocity within the whirl. No 
physical explanation of this clear space can be sug¬ 
gested. 

It is usually suggested in text-books (for example, 
Humphreys’s " Physics of the Air,” p. 213) that 
waterspouts arc formed at the boundaries of wind 
currents of <htferent directions. But as such bound¬ 
aries are of considerable extent, it is difficult to 
understand why single w’aterspouts ever come into 
existence. One would rather expect to find large 
jiamihes of waterspouts distributed over a considcr- 
jable area. It is true that usually several are seen at the 
Ipame time, but isolated cases are not infrequent. 

The^'act that Dr. Hale Carpenter, while standing 
.vithm bout one hundred yards of the waterspout 
ie describes, apparently felt no wind from the whirl, 
testifies to the very limited diameter of the whirl in 
question D. Brunt. 

Meteorological Office, Air Ministry, 

Sept. I. 


Periodic Structure of Atoms and Elements. 

A C. Crehore, in his recent papers on “ The 
Hydrogen Molecule " in the Fhtlosophical Magazine 
(October 1921, May 1922, and June 1922), makes use 
of the specially constituted atoms of hydrogen and 
helium discussed by him, and of a hypothetical atom, 
the atomic weight of which is 2|. to build up some of 
the other atoms. He uses H particles, hydrogen with 
charge -Ve', o-particles, helium with chaige +26’, and 
particles of his hypothetical element, with positive 
charge + 6 *. I think it is clear that he recognises the 
need for a helium particle with positive cliarge +e 
in addition, if neutral,atoms are to be built up in the 
way he indicates. In one of his models one ol the 
particles marked 4 is also marked with a dot, and this 
evidently means that it has a charge + e only. Calling 
these particles y, glucinum or beryllium becomes 
7, H and its structure appears to be where 

the hyphens indicate electrons. Its isotope, of atomic 
weight 12, is forming a simple ring 

of unit-charged particles. Nitrogen is 2a, 7, 2H. and 
may have the structure 

/»\ . . 

a — a / ' 

I I - / ‘ 

. 7-7 

. •so.- J76o,:yoi- 


r-“-i.. 


Fluorine, instead of having the constitution assigned 
to it by Crehore, may be 20, 27, 3H, and may have either 
of the two following structures: 

-7-H-H-- 

" “ IJ a ■ ! : 

- 7 -H - 

the a’s joining up to form a ring, or 
- 11 - 

7 --H- 
- 7 -H- “ “ . . . 

the two 7’s joining up to the o on the right to form 
a ring. 

Starting from the element of lowest atomic weiglit 
in each of the groups of the periodic table, I have 
found it possible to build up all the other elements 
of these groups, with atoms of <hstinctly similar 
structure lor each group, and marked dUIereutiation. 
between the different groups. This has already been 
carried out up to uranium for nearly all the groups, 
so that hypothetical models, of the correct atomic 
weight and atomic number, could now be c.oiistructed 
for the majority, and probably for all, of the known 
elements and their actual and probable isotopes. 
Uranium (U.I.) has been assigned the structure 


= 15* 


13a a — 

‘ 7 y ~ “77-H- 


forming a ring-shaped chain of thirty-oiio a-particles 
joined up by two equal chains ot 77 particles and 
two other e(}ual chains of 77 and one H particle. 
This type of structure may be assigned to elements of 
Group VI. II. Newman Allen. 

3 I.exham Gardens, Kensington, W 8, 

Aug. 26. 


Transmission of Sound of Explosions. 

Readers of Naturi^ may be interested to know 
that a Commission appointed a year ago for investigat¬ 
ing the transmission of sound of'cxplosions is arranging 
for an experiment on this subject to Jake jilace on a 
day to be notified as soon after September 23 as the 
weather will jierinit 

On this occasion it is tlie War-Minister of the 
Netherlands who has been able to assist the Com¬ 
mission by notifying it of the intention to explode, 
on the day to be appointed, some 10,000 kilogrammes 
of perchlorate ol ammonium at 19-30 (western 
European time) , the main explosion will be preceded 
by a small explosion of a mass of 500 kilogrammes 
at 19-25. 

I learn these particulars from Prof. Van Everdingen, 
director of the Meteorological Service of the Nether¬ 
lands, who tells me that the countries surrounding 
the locus of explosion—Oldebroek, T,at 52“^ 29' 56" N., 
Long. 5^' 59' 40" L —within 500 kilometres, are being in¬ 
vited to instruct their observers to watch for evidence 
of the explosion. 

Napier Shaw. 

Sept 18. 


The 


Research and Razors. 

incident referred to by Pnniijial Irvine 


(Nature, Sept 16, p. 385) may have been in connexion 
with Faraday’s work on special steels These were 
not, I think, a success so fai as their use for razors is 
concerned, so that tlic prc.sent was appropriate. In 
.any case Faraday had little to complain of, since the 
modern manufacturer does not send even razors. 

J. R. Partington. 

45 Kensington Gardens Square, W.2. 

Sept. 16. 


^ A sept. ib. 
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Human Geography; First Principles and some Applications/ 

Uy Mariov I. NEWBicm, D.Sc. 


I T Is a (urioiis fact lhal. although |:;co^TaplK‘rs are 
a^rml tliai man’s inlclligcnrc and power of 
a((juiniif4 and transiniUin^f knowlcd^'u so rliftcrentiai.e 
him from animal.s that it is nc(CS'=;ary to dislinj^msh 
between human ^(eotrraphy and animal iieo^raphy, 
yet, so far as [ am aware, iillle detailed eoiisideration 
has been ;^i\en to the question as to the respeets in 
whuh Ills response to envtronmeiilal eonditions dillers 
from that of the animals. This is unfortunate, more 
espe< i.dl\ suae, tlianks to the l)tolo;:ists. vec h;ive a 
lairly clear idia as to the mechanism of the response 
in itie l.ittei case 

ll. for example, we take luo familiar animals, .such 
as the talibil and the lommon iiare, we find that, 
lhon;.:h l>elonem^ to the same jicnus, and generally 
resembliHL' eai ii otliei in siuHtiiic, they show' certain 
minor ihtteremes in liodily form and haliils fittm” 
them lor tlieir res])e< tive environments The bio- 
loaists aie broadly acjreed lhal these tlilTereiices are an 
.idaplice response to the different en\iroiiments ol the 
tw'o animals. In expl.iiniiiL^ the ori*;m of that adaptive 
response, most of them la\' str(ss on ilu' iwo factors of 
(ixalicm to a p.irtuular environment and isolation - 
actual or ])hysiolo<itcal -within it, so lhal incipient 
\ariations aie not swampc'd by intercrossing,. Now 
when we turn to man, two facts are at ome apparent, 
h’lrst, at the present lime, he does not a])pear to lespond 
to environmental influences i \ .idaptivc modifications 
of l)odil\ lorin Setondh', there was cerUunlv a lime, 
belure he had eome fully to his henlage, when he did 
so resfxmd. ^Ve know tins bc'cause the anthropologists 
au“ ayre-ed that while man once ran into a number of 
spiv ii’s and of i^enera—now all In inu; hnman hemp's 
belonc; to the same sj)c‘cies, and even the races show 
marked sic'iis of hein^ in process of becommir swamjred 
bv mien lossin;; In other words, there was a time 
when there was no human ■;eo”rnpiiy, when man leactc-d 
to the sum total ol the c(mditions as an animal does ; 
bill lhal time appears laruelv to li.ive passed. 

IhU there is terlaml\ still a human respunse to en- 
\ironmenial (cmdilions. What |)rccise form does it 
take ? 'I'o a certain minor extent, apparcmtlv as an 
mheritaiK e liom what I leuard as essentially the pre- 
human period, there is a direct structural response 
Ihil man’s reed response to the surface phenomena of 
the earth takes the lorm ol a communal, not an indi- 
\ [dual response, ll is the aptitudes winch the members 
ol a community display, the tools which they use, the 
kind of knowledge which they .ucaimulate, their mcxles 
ol or^Miiisation, their type ol material wealth, llieir 
traditions and ideals, whuli show' the cn\ironmental 
imprint most closely —far more closel\ than the colour 
ol their skins or The siiape of their heads. 

Hut when and how did the change 111 tlie two modes 
of response come about ? To aiisw'er this (|uestion lef 
us recall w'hai Itas been already said as to the mijKirt' 
ance of fixation ftnd isolation m ihe case ol animals. 
'I'he surface of Lite earth is almost infinitely di\ erse, and 
what tlic biajogi''!^ c^ll natural liarners, the major 

' Itoih (I .■\d<irf's cl'-lntTi'd to Sottion E (cieo(?r.iphy) of 1 
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barriers like deserts, seas, and mountain chains,^r the 
minor ones produced by the transition from one type 
of plant formation to another--c.^. from the forested 
river \alley to the ^rass-covcreel upland—separate 
difTerent types of environment, and form obstacles to 
the ciistrilmtion of most land animals. There must 
have been a time w'hen proup.s of men, no less than the 
pi”s m the forest or the asses on the steppe, w'erc firmly 
;,Tip[)ed by the physical conditions, were isolated from 
other groups, and forced to bec ome fitted by structure 
and habit for a particular set ol conditions, or to die 
out. Ikit with his jrrow'injc intellifience man escaped 
from this iron i>np, leartu to make virtually evi’ry jiart 
of the surface yield enough for survical, and proved 
ea])al)le of ovenomiii” evi'ry kind of natural barrier 
When this occurred the old mechanism ol ada|)la1ion 
larj^ely though not c’omplelely—ceased to work. 
Kvolulion then mixhl ha\e ceased also, man mi^dit 
have become specially fillcTl to no eiivironnuMit because 
fitted for all, it the factors ol fi.xation and isol.ilion had 
not, m ({Uite a dikerent fashion, olifainc'd a new hold. 

^lan (eased, ^a\e m relatuely few parts ol the earlliN 
surface, to he a ('onliniioiis wanderer fie settled clown 
atresh »i\ particular parts of it, and tlieic Icxiinl to use 
his increasin”l\ cxunpic-.x brain not only in ulihsin” to 
thc'ir full the natural resources, but aKo in mochl\in^ 
the local conditions so chat new' resources l)ecanie 
available. In other words, 1 wu>h to sUf.'ifest tliat the 
cultivation ot the soil w'as the ^reat auent in ensuring 
the new' type of fixation to a particular arcxi wdiicli 
once af;ain made evolution possible but ecoK'ticm 
now took the form cd incTeasm^ dcvelopmc.'nt ol (om- 
munal life, or. in other w'oixls. the ;iinwth ol w'hat we 
call civilisation is the precise ecimvaleiU ol specific 
differences in plant or animal. 

Kurther, just as, in the c-ase of tlie .inimal, isolaticjii 
IS iK’cessary before an incipient species can become 
fixed, so in the case of human communities a ineasiirc 
of protec.'tion Irom the mhabilants of neu;hbourmi; 
areas--a measure, tliat is, ot isolation —is essential, 
before civilisation can develop ' 

Attain, 111 the case alike of plants and animals we 
know that where the local rondiliuns are sue h that the 
incipient species is limited to a very narrow area, highly 
specialised forms ot aclaplalion may occur, as ihev do, 
tor example, on many islands, or in isolated mount.un 
chains; but that specialised l)pe of development is 
associated with the loss of the capacitv to vary, to 
acquire adaptations ritiinj> the organism for a wider 
area. So m the case of human cbmmunitic^s, where the 
Isolation is loo complete the jicnvcr of adaptation tends 
to be lost, and such j;roups, tlioiinh their civilisation 
may, alon;^ its own lines, be of a highly specialised type, 
are easily overwhelmed when contact with the outside 
world does occur, just as island animals lend to dis¬ 
appear belore introduced forms. 

With these general statements as starting-point, let 
us consider some facts in regard to the development of 
civilisation in Europe and tiie margins of the adjacent 
continents. 

In this area history has seen three successive great 
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foci of civilisation, eath based on vvcll-njarkcd and 
distinctive gcoj^rapliical conditions. 'I'lie develop¬ 
ment (tf the three types has been .siK'cossive and not 
iiinultanc-nus. and there has thus been a steady shift 
in lime of the mam focus, a shift we.stward and north¬ 
westward Tlie tliree tyjies of human societies alluded 
to are, of 1 ourse (a) the river valley type as repres<‘nle(l 
in liahylonia and early Mgypt ; (/>) the .Metiiterrancan 
tvpe on parts of the seaboard of the Midland sea ; (c) 
the forest tvpe of Europe proper, itself becoming pro- 
.■ressivcl)' more anrl more intluenced by the greater 
■)cean to the west, so that forest influences have steadily 
iiven way to maritime? ones. 

It i.s not necessary to consider the geography ol these 
ireas in detail Hut, beginning with ilabylonia and 
ICgvpt, 1 should like to put the causes which sei'm to 
'lie to have promoted fixation <|uite hrieflv Among 
them we must certainly include the jinmilive natural 
'esources. scanty though these doubtless were, 'i’be 
I'lirtl.s of the valley marslies, the relatively small numlier 
if mammals, tlie fish of tlie rivers, must have supjilied 
1 certain amount ol the animal food. 'I’he date palm, 
in the 'rigris-Kuphrates areas at least, wouM, even in 
its wild state, doubtless yield a fruit oi some value in 
the \ ery early days 

Hut as an important factor in the development of 
ullivation, I would la v especial stress upon the presem e 
)t what the botanists call the “ ojien ” plant formation. 
Native trees, as we know', are very few. the date jialm. 
me of the most charai teristie, being strictlv limited 
in distribution by its need for water at tlx* root.s Eor 
the gre.Uer part of the \ear the ground between the 
scattered trees is natural!) eitiier devoid of vegetation, 
:)i is lepresented only by a few desert plants. lUit 
alter the periodic flooding hy the rivers, an abundant 
;;rowth ol vegelalion springs up The plants may be 
annuals, the si.eds ol which ripen .is the ground lines, 
and he doimant till moisture (omes again, or they 
ma\ lie bullions and tuberous fonns, having but a .shoit 
period of vegetative .Klivily, but possessing iinder- 
gnmnd stems capable of withstanding prolonged 
diou' ht. 'I'he result is that man dal not rei|Uire to 
ile.H l.ind foi crojis; Nature [Miiodually cleared it tor 
him fie li.ad but to m.ike the fairly olivious deduc tion 
liuit water alone was necessary for the ajiparently 
hcUTcn soil to blcissoin like the ro.se , trom all llie ciioice 
ol |)l.ints which the flooded ground offered, he had to 
pii k caut those caf scame use to him, and learn to suppress 
the rest As has iflten been pointed out, he had no 
need to tiouble greatly about renewing the fertility 
of his lands, foi tlie flood-water did this lor him. 

So soon as he had learnt the initial lessons of cultiva¬ 
tion, he was tied to the area normally flooded at eertain 
seasons, or to vvhicli he could lead tlie flocKl-w.iter. 
lie intercalated his crops along one of Nature's lines 
of weakness, in a transitional area winch pa,sscd periodic- 
allv horn one climatic zone to anotlier, being, aecordmg 
to the seasons, either a desert or fertile. 

The bordering desert ensured isolation, and, con¬ 
tinuing the island metaphor, we may .say that it repre¬ 
sented the sea Its effect was to throw the wliole 
energy of the ('ommunity towards the c'entre, for the 
periphery formed an area m which tlie iliaracteiistic 
mode of life could not lie practised. Similarly, it gave 
protection, for it is unsuited to any save a iiighly 
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specialised eiilture, which must have iieen of relatively 
late origin. So f.tr as it lorined the boundaries ol the 
incipient slate, therefore, tiie desert constituted a 
burlier preventing the ingiess ol ])otential foes In 
neither ca.se. of course, was the dc'sert iim complete, 
and the eoiuhtions upstre.im vatied in the- two areas, 
and were, as has olten been jioinli'd out. from tlie point 
ol view of safety, on the whole less l.ivouialilr in the 
case of Baliylcmia th.ui in that of lygvpl 

.\s to the third point, it is. I think, easv to show that 
while the isolation ol the aie.is was maikedlv conducive 
to the rise ol civilisation .ind to its giowth up to a 
certain point, in the long run it became a ilanger. 
First, the cemtrast between the belt which could be 
watered and that to which, with the- means available, 
water could not be cariicd. was evceedingiv .sharp. 
1'liere was little possibility of ,i graclii.il spread into 
aieas beioming slowly but piogrcssivelv diflVient, 
where new aptitudes could be ac c|im(‘c|, m w esperifnce 
gained, and new forms of wc*altli stored .Spec iahsadon 
was high within tlie favoured trad, but the limits .set 
I)) Nature could not be jiassed 

Again, as has olten been noted, the conclitions fed 
neces.sarily to u centralisc'd ancl impc-ilalislic form of 
social oiganisulion. If theu' was a shaij) line of 
clemari'ation bdwre-n tlm arcMs which ccmld and couM 
not be watered, there wen- gic.it jcossibihlics in the 
direction of extending bv artillc-Ml me.uis I he belt over 
which the flood-water spreacl 'I'liis invcilvcd the 
giadual growth of an elaborate nrigalmn svsteni, and 
lor the m.unlenance of tins a ceiiltalisc.d jiouer was 
essential This brought with i(, as a correlated 
advantage, the possibilitv of organised dclenee when 
developing neighiiounng c ommunities .ittempted to 
eneroarh. Ihit il the attac k was made with siiflic-iently 
powerful forc-es, llu‘ c-entralisation i»ec-aine .1 menace. 
An attac'kmg foe able* to ciestreev 01 ci,image* senously 
the irng.ilion system c-ould cut off at its soiiice the 
liasis of ])rosperitv. .md render rec onsiindion on the* 
old Scale; almost impossible. In other wonF. the 
coninuimly bc'came acl.ipteci to artilicial conditions 
created b\ itself; il and wlien those conditions were 
destroveci, the survival of the old enlturc became 
impossilde 

Turn next to the Mediterr.mean region, that is, to 
the area in which the typical Mediterranean climate 
prevails In so fai as the native plants are concerned, 
this area sliuws c-ertain liroad gener.il lesemblanc es to 
the nver-valleys. with some striking chrienmces Thus 
the characteristic plant loimation is alternately opc*n 
and < los(‘d : dosed during the cooler season ol the 
year w'hcn the winter rains cause a biiel lait intense 
giowth of annu.xls and bullious or tulnrmis jdanis, 
open during the drought of summer when the trees and 
.shrubs stand apart from each other with bare earth 
betweem. But the contrast is due. as mdi< ated. to the 
rainfall londitions, not to flooding. There is ihusjio 
natural renewal ol ferlilitv. and jilants which require 
much water can only thrive in the cooler season, so 
that growth is less intense than m either the Nile or 
the Kuphralos-Tigris valley. 

On the other hand, bec.iiise of the climatic c.-ondilions, 
trees and shiiibs, alike as reg.ircK individuals and 
s|)ecius, are far more mimerously reprc’sentcd in the 
Mediterranean region. Here, however, wc come to a 
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very curious fact, which, thougfh it is familiar enough, 
does not .seem to liave been considered in all its bearings. 
This is that, despite the (relative) wealth of native 
.species of shrubs and trees, those which are cultivated 
seem to have been for the most part introduced. Tliis 
is apparently true even of the supremely important 
olive. The tree occurs in the fossil state, and the 
olivaster of the maf|uis is believed l)y many to be truly 
wild, not feral. Vet it would appear almost certain 
that tlie cuUwated olive was introduced, into Europe 
at least. 'J'iie .same thing is true of great numbers of 
other species, and of all the fruit-l)earing trees now 
grown in tlie area there are few indeed wliich can be 
reasonalily regarded as having originated there as 
cultivated forms. Now, tlie deduction that I would 
draw is lliat the Mediterranean area is one in which 
lessons first learnt elsewhere could l)e easily practised, 
hut one rendered unsuited l^y the natural conditions 
for tlie talcing of tlie first steps. 

Man was doubtless first attradecl to thei area, as in 
the <nse ol the river-valleys, liy the natural resources, 
small tliough these must have been, even with the 
addition of the st-a fisheries. He became fixed to it 
when he learnt that the hill spurs gave safe sites lor 
settlements, wliile aflbrding easy access to tlie slopes 
on which he could carry on his special form of intensive 
cultivation. 'I'hat form, as already suggested, was a 
derived and not an original one. He replac.ed the 
native trec'S and sliriibs by useful cultivated varieties 
or species, wlncli had, certainh for the most part, 
originated elsewhere lie intercalated short-lived 
annuals like corn crops and beans along tlie line of 
weakness indicated b\ tlic' |X‘rio(Iic opening and closing 
of the natural vegetation. But one of liis great difli- 
cultics was alw.iys tliat the absence of much level land 
and the climatic conditions rendered the growth of 
such crops relatively diflicailt, inucli more diflirult than 
in the river-vallcvs. 

If we think ul the curly settlements as .showing a 
general resemblance to the Berber villages of the 
Algerian Atlas to-da\, we realise that they were mon^ 
or less isolated from one another, so that the social 
polity was of a wholly different type from that existing 
eitlier in Bab> Ionia or in early Egypt. But, and this 
seems to me im[)ortunt, although the natuial condi- 
tions—especiall) the fart that fertility was limited to 
certain ureas—made a measure of isolation Inevitable, 
yet the sea gave a jiossibihty of frc'e mov'ement in all 
directions which was absent in the river-valleys. Thus 
oversea, it nut overland, .spreading could take place, 
and tlie changes in tlie geographicral conditions as the 
sea is traversed westward arc relatively small, not 
outside the limits of atlaptation. Thus we have the 
spread of tlie higher forms of Mediterranean culture 
from the eastern end of tlie sea towards the west, with 
the founding of new settlements of generally similar 
type to the old. This possiiiilily of free movement 
brought with it a wider range of adaptability, a con¬ 
stant willingness to profit Ijy new experiences, which 
has proved ol enormous value to the world at large. 

But with all its advantages the Mediterranean area, 
as already staled, had the great disadvantage that 
bread-stuffs were difficult to produce in ciuantity. 
Two methods of getting over that difficulty could be 
and were practised. For example, the ancient Greeks, 

NO. 2760, VOL. no] 


having, it would appear, learnt the lesson from the 
Phoenicians, dared, in course of time, to descend from 
their hill-spurs to the sea-coast, in order to supplement 
the scanty resources of their limited lands by sea¬ 
trading. After a long interval the medieval cities, 
especially of Italy, did the same thing on a greater 
scale and witli tlie advantage of a wider market. 
Betw’cen the two periods Rome tried the other possible 
method, that of holding in subjection the area.s, outside 
that of the characteristic climate, which were corn- 
producing. Her failure was, at least in part, due to 
geographical causes. The great advantage of the 
method of sea-trading was tlic increase in the power of 
adaptation which it brought, as a result of the con¬ 
tinual peaceful contact with other lands and other 
peo[)les. The decay of the splendid medieval cities 
of Italy came when the Mediterranean ceased to be a 
great highway of commerce, and the vivifying breezes 1 
from the outside world which had swept through it 
took another course—once again, therefore, a civilisa¬ 
tion l)a.scd upon a delicate adjustment to a particular 
set of conditions fell when those conditions changed. 

Let u.s turn next to the third great area wliere, com¬ 
paratively lale, a complex civilisation grew up, that of 
the forest bell of Central and Western Europe. Here 
the conditions appear relatively so unfavouralile that 
man could scarcely have solved the problem of fixing 
himself permanently to particular areas, and adapting 
himself to thorn, were it not for the help of the experi¬ 
ence gained elsewhere. The great agent in transmitting 
that experience was, of course, first the Roman Empire, 
and then the Cliureii which was the direct heir of the 
empire. 

The essential dilTicuIty here was that the character¬ 
istic plant formation was the closed temperate forest. 
At first sight there appears to be within it no line of 
weakness along which cultivated plants can he inter¬ 
calated, and tlie establishment of cultivation seems to 
depend upon the comjiletc destructiun of the natural 
vegetation, involving the slow and ])eculiarly laborious 
clearing of the forest. Had the temiierale forest been 
in point of fact as continuous as we are aj)t to assume, 
the problem would have been so dillicult that tlie 
hunter’s life in the forest might ha\e lasted much 
longer tlian it did. We know, of course, that there 
were always “ islands ” in the sea ol green, and of 
these the most important, from the point of view of 
tiie development of cultivation, were the loess areas 
and the lower uplands, especially tliose over chalk. We 
have, therefore, as our starting-point in this case 
si’utlercd settlements in the woods- not compact ones 
like those of the Mediterranean region. As to the next 
stage, the surrounding wood m«st be regarded from 
two points of view. Initially it formed a protection, 
the protective influence being strongest w'here the 
ground was ill-drained, owing to the dense thickets 
which covered the marshy ground. But, in contrast 
to both the types of region already considered, given 
the necessary tools for the clearing of the land, the 
particular type of cultivation could he extended almost 
indefinitely on the level, while leaving the woods on 
the rising ground to supply the necessary fuel, building 
malpnal, and pannage for the swine. This was a great' 
advantage, but it meant that the necessary protection 
was soon lost. . 
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In North-Westan Europe that protective influence 
was peculiarly necessary for ope geographical reason, 
« it was on the eastern margin of .the continent for 
mother. It was necessary in the west especially, 
because the sea-rousts, owing to the local wealth of 
fish, early attracted population. But in many regions 
Dhose coasts, exposed to the oceanic type of climate in 
ts most pronounced form, were unsuitcd to cultiva¬ 
tion. At the same time, on account of their sheltered 
nlcls, parts of those coasts were well fitted to breed 
i seafaring folk. Unable, or able only to a very small 
degree, to supplement their natural resources by culti¬ 
vation, having at the same lime command of the sea, 
:hose .seafarers tended constantly to raid the painfully 
deared and cultivated lands of their more fortunately 
jituated neighbours, who, time and again, found their 
mcireling Woods a protection. We must suppose, 
ihcrefore, that the tendency to clear more and more 
and would be checked by this need for the shelter of 
:he woods. 

Bui it seems to me that wc may regard the growth 
jf feudalism, from one point of view, as an adaptive 
ievice by which the growing agricultural settlements 
obtained, at a price, the necessary protection. Feiidal- 
sm, in the form, for example, in which it grew up in 
England before the coming of the Normans, was a 
means of ensuring the existence ol a kind of organisa- 
uon which permitted ^'learing of forest land to go on 
ndefinitely, while dmimishmg the risk of perpetual 
•aiding. 

It was also, more especially in Eastern Europe, 
'Omethmg more, for it tended to fix the cultivator to 
he land. 'I’he tendency to wander may be said to be 
dinost universal in the case of foresl-dv\elKis carrying 
in jirimitive agriculture. Its wide distribution is 
luc to the great difficulty of maintaining there tlie 
erlility of the land, more espcciallv when exhausting 
Tops, like the different kinds of gram anil flax, are 
;rown. 

Feudalism helped in the solution of ibis problem b)’ 
'becking the natural tendency of the cultivator 1o 
ibaiidon exhausted lands and move on to new ones, 
but cMin apart from this particular device, the jirohlem 
jf maintaining fertiliU had to be tackled early in the 
A'est, because the relief made the loresl far less con- 
anuous and uniform than in the It must have 

>ecn obvious quite early that it was not illimualilc. 
.'onditioiis were different in the forest region of the 
East, where the vast, almost uniform plains, the absence 
)f well-marked relief, and the breadth of the continent 
nade the forest a nuirc permanent and unmanagealile 
dement than in Western Europe. Here, ihcielore, 
-ve find in suggestive ciipibination two peculiar features. 
The first is that the wandering instinct, the instinct 
;hal brought the Slavs from their eastward forest 
loine lar into Central and Southern Europe, slill 
XTsist.s. It is .said to be quite well marked m parts 
if Russia, despite all the aruficial rhecks whii'li existed 
ander the old regime. Part of the difficulty of the 
5 lav problem also lies in the face that the effect of the 
labit of small groups of wandering constantly from 
me w^ooded tract to another is written large on the 
Hhnological map. 

The second peculiar feature is that feudalism, and 
eudftlism in a very , harsh form, survived here far, 
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longer than in Western Europe, and in fact, if not in 
law, had scarcely disappeared when the war broke out. 
I would suggest that the great significance of this form 
of social policy here was that it helped to counteract 
tiie effects of the natural conditions, that it was funda¬ 
mentally an artificial device for rendering the fxipula- 
tion stationary, and enabling it to adapt itself to the 
local relief and associated phenomena. 

Now, whatever its value in earlier days, the present 
chaos in Ea.stern Europe sliows dearly enough that 
ultimately it checked soiial evolution, and became a 
serious menace. It was fundamentally the erection 
of an artificial barrier round the ruial community, and 
led to the apparent loss of tlic power of slow adaptation 
to changing conditions, alike on the part of the over- 
lords and of the freed serfs. 

But in the eastern chaos another f.ictor has to be 
borne in mind. In the Old Russia, soiilli of the 
forested area, and extending both into what i.s and was 
Rumania, lie tJie great treele.ss plains Paits of these, 
as the nineteenth century showed, are estraordinuiily 
fertile and well adapted for cereal production. But, 
from the point of \'iew' adopted lierc, they .suffered 
from the enormous disadvantage that tliere is nothing 
in the natural conditions to fix their inh.il)it.ints to 
special areas, thus enabling them to aiijuire qualities 
fitting them lor life there , nothing to give proteetiim 
from constant inroads from >\sia. laterally wastes 
for long centuries, these plains were foi the most part 
ultimately incorporated in Imperial Russia, and 
deliberately colonised, often with colonists from a 
distance. Tlie colonists were brought from ureas of 
other characters, possessed traditions and aptitude.? 
due to long ex])erience of clifferenl gcogra|>hicai con¬ 
ditions, and were in tiie grip of a (.Io\ ernment which 
iiad lUself evoh’cd under those eondilions. There was 
tluis no (lueslion of ihe possibility of tin; e\o!iition of 
a typo of eulture bearing the impiint of tiie local 
conditions. 

In (onse<[uencc Russia to-day—as well as to some 
extent Rumania- is faced with a double problem. In 
])Oth regions parts of the constituent lands are fitted 
for the mixed cultivation of the forest licit, and in them 
the old social policy has shown itself unfitted lor modern 
(onditions, and a new one has \el to be evolved. 
Oilier parts, again, have never developed even an 
imperfect .social policy which was a response to tbeir 
own local environment. Their apparent prosperity, 
till the outlireak of tlie w'ar. was due to the fact that 
they were, economically though not politically, of the 
nature of I'olonies In relation to the indusliialised West; 
they were, fundamentally speaking, tlie equivalents of 
Impciial Rome’s corn-producing lands in North Africa 
and the Danubian plains. The chaos in Eastern 
Europe is thus having a reflex disturbing effect upon 
the West. The West has lost an important market, 
but that js perhaps in itself le.ss important than t^e 
fact that over a large tract of European land man and 
his environment have been thrown out of gear, a 
catastrophic condition which inevital)ly disturbs 
equilibrium elsewhere. Just as in the later days of 
the Roman Empire disturbances in the marginal corn- 
producing lands shook and ultimately overthrew the 
centre; so are the centres of Western h'uropcan civilisa¬ 
tion to-day trembling under the impact of shocks 
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email.itiriLi from the East. We ran ^veU undcrsUnui, 
ihcictnir. how it is that there are those who helic\e 
tiiat th<- loriis of < ivilisation is destined to undergo 
anotlur shill, and that the day of tlie jiredominance 
of North-Western I'airope is rlrawing to a <lose 
'The sulijei t is not one which can he rlis^ ussed here 
Ihit j| f may sum up lineflv the points I ha\c hecn 
trying to make, I would sav tliat the human geographer 
.siiould have Ix fore him a twofold iiiirjiose I'lrst. lie 
should strue t<i show that the deductions whiih the 
biologists ha\e slowly and painfull) laid down in the 
course (d the last sixty \ears apply, though with an 
essential difference—w'hich recjiiires (aretul definition 


—to the life of man. Secondly, he should use his 
precise knowledge of the surface of the earth to work 
out detailed applications of those deductions. In 
other words, human geograjiliy is the biology ol man, 
and, on account ol man’s vast power of modifying his 
en\ironment. necessitates a fuller knowledge of that 
environment than can lie rccjuired of tlie biologist in 
the narrower sense. Investigations along these lines 
would. 1 think, promote greatly the interests of 
geography as a whole, both by making clear to the 
general puhhc its value and in justifving that intensi\e 
study of the surface relief and the as^o( lated phenomena 
which must always remain its basis. 


Educational and School Science.’ 

by Sir Richard Grkgory 


''T'' 1 IF, KcliKational Scieme Section c)f tlie Eritish 
■1 .\s>c)( lation, which attains its majont) this \car, 

was established to consolidate the claims staked out 
by woikers in dilfcrent educational pro\mces, and 
jiromote ccmimon inlerest m their development as a 
whole .\s I’rof II. !•’. Armstrong explained at the 
ojiening meeting, it was proposecl to devote attention 
to ecliK.ition in all its branches with the olijei t of 
introducing s( |(.•ntlfl<• lonccptions into cvciy sj)here of 
cducafional a«li\it\ ; tiial i''. conceptions vshich im[)ly 
such exact and prccfitable treatment of a sulijeil as 
should come Iroiii lull knowledge h'diicational scleiue 
signifies, howcv er. muc li rno <' th.in methods of teac hmg 
or the theon of llie c iirric iihm, It iinohes c onchtions 
of ph\si( al. mental, and moial health, with tlieir mani- 
lold t\pes .incl x.iriations. and the detenmnatiun of the 
most appropriate, and therefore* most effective, factors 
ol growth at every stage ot elevelopineiU. In its 
piesenl stage c-ducational s<ieme must be largely 
empincal, but m tbis respect it does not differ from 
nKtcorc»lo”V. lor examjile , and the laws wba h govern 
the ])erpelua!Iy \ar\ing contents and uinditions <jt a 
cbilcl's mind are not much less p^(‘('l^cly known or 
applied than those h\ which atmosjiheric changes are 
determined. 

I'.duc-ation m.i\. therefore, he defined as the* deliberate 
adjustme-nt ol a gre>wing luimnn being to its enviion- 
inent ; and the vope and char.uter of the suhjei ts ctf 
mstruction should he dclc'inimcd liy this hiologu.il 
principle. What is best fur one rai e or epoc h need not 
Ice most appropriate lor another, but alwa>s the rum 
sliould he to give the pupil a^ many jiomts of contact 
with the world an-unel him .is may be profit.dily 
developc-d dining ins s< licjol 'aiecr This does not 
mean, of course, th'' his visioi; is to be confined to 
eontempoiaiy necessities or his thoughts to provincial 
or even national fields Tlie resources ae.iilahle for 
his instruction and gmdanc'e comprise the wisdom and 
experience* of the past as well as the power of tlie 
present, and in their extensive and \arud character 
Ihey.pow provide leachcTs with educational oppor¬ 
tunities richer and fuller than tliose of an\’ oilier period 
oMhe world’s hi'tory. IJteraturc and art form noble 
illfiiains of the lieritage Into which the child ol to-day 
U'born, hut they were niosll) planted long ago, and 

• jTom the pri"'i<li’titial atJdrosa <lelivercd to S<'cUon L (E.lii. .iiioti.il 
Stinnf) of Uie Bnli'.h Assocuticm al Hull on Scpl. 7 
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their shapes have not hecn altered much in modern 
times. Science has, liowever, transformed the wdiole 
lanclsiapc' entrusted to it, nncl the realm of its pru- 
duetivitv is continually extending. It is a kingciom 
potent with possihihlies for good or evil—an inhentanev 
uliiih cannot lie* rermunceil and to let any of our 
children giow' up unlamili.ir with their entailc-d fiosses- 
sion Is to neglect an obvious duty. 

'I’hc essential mission of school science is thus to 
prepare pupils lor civilised c iti/enship by revealing to 
them something of the beautv and the powc-r of the 
world in which they live, as well as introducing them 
to the* methods hv whicli tin* lionndaneN of n.itur.il 
knowledge have been extended and Nature herself is 
being made suhM'ivient to her insurgent son. W’c* live 
in a (lilTerent world to-day from that ot mediee.il times, 
when the fni'tiun of gr.immar, logic, and rhc-toric, with 
the (jinuhivtitni ot arithiiietic, geometrv. niiisir and 
astionomv, com]>risi‘d the subjects « a eom| .etc 
c'diicalion m the s< lencc^s as well as in let \s—clillerent 
indeed from what it was onlv .1 cenlii ^ ago. 'I’he 
innue-nc e of scicnc'c is now all-pervacling, .md is manifest 
in all aspeits of human activity, intellectual and 
material. Ac cpiaintanc e with seieiilific idcxis and 
methods and ajiplicaticms is toreed upon ever) one liv 
existing circumstance's of civ'ihsecl lile with its lac ihlies 
for lapid transport hv air, land, or sea. ready coni- 
muincation h)' telephone or telegraph, anc] other means 
by wlncli .spare and time have been brouglit under 
control and man has assumed the mastership of his 
pin sit al and social dc-stiny .St iem e permeates the 
atmosphere in which we live, and those who cannot 
breathe it are not in liiological adjustment with their 
envucmincmt—are not adapted to survive m the 
modern struggle for existence. 1 

School mstruetion m scienee is not, therefore, in¬ 
tended to prepare tor v'ocations, but to equip pupils 
for life as it is and as it .soon may be. It is as e.ssential 
lor intelligent general reading as it is for everyday 
practic'al need.s; no education can be complete cir 
libera! witliout some knowledge of its aims, methods, 
and results, and no pupil in primary or sec'ondary 
.schools should be deprived of the stimulating lessons 
it affords In such schools, however, the srienic to be 
taught should he science for all, and not for embryonic 
engineers, chemists, or even biologists; it .should be 
scienee as part of a general education—unspccialised. 
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therefore, and without reference to prospective occupa¬ 
tion or profession, or direct connexion with pos.sil)le 
university courses to follow. Less than 3 per cent, ot 
the pupils Ironi our State-aided secondary schools 
proceed to universities, vet most of the stieme courses 
in these schools are iiased upon syllahuses of the l\pe 
of university entrance examinations- svllahuses of 
sections of pin sics or chemistry, botany, /ooloji), and 
.so forth—suitable enough as preliminarv studies ol a 
professional type to l)e extended later, but in no sense 
representing in srope or substance what shouhl be 
plai ed betore young and rcceptiv'c minds a.s the scienlilic 
portion ol their general education. Such U*a< lung 
excuses the attitude of many modern Gallios among 
schoolboys (aimg “ for none ot those tilings.” The 
needs ol llie many arc sairificed to the interests of the 
lew. witli the result tliat much of the inslruction is 
inept and iutile whether judged by stamlards ol eii- 
lighleninent or of stimulus. Exceptional pupils may 
piotit b> it. but to others, and partaularly to tcacliers 
ol literarv subjects in the school curruiilum, it olten 
appears trivial ot .sordidly practical, and is usually 
spiritless—a means by which man may gain the whole 
world, but W’ill lose his soul in tlie process. 

This impression is not altogether unjust, and the 
teaching ol recent years has tended to accentuate it. 
The extent ol sehool silence is determined by wtiat 
can be ( ovcrcil bv personal observation and expenmeiil 
- a jamciple sound enough m it.selt lor training m 
sdcntilii nictbod, but allogetber unsuitable to define 
the lioiindanes of sciem e in general efhualion. Vet 
It IS su used Every science examination qualilving 
for tlie First Sdiool Certilitale, whnh now represents 
subjects normally studied up to uImhiI sixteen veais of 
age, is mainly a test ol pr.ictiral acijuainlaiK e with 
facts and principles encountered in partieular limited 
fields, lail not a single one aftonis recognition ol a 
broad and ample course of insluution in s(,ienie slk h 
as IS reiiuired in addition to laboiatory woik i have 
not the shglitesl intention or desire to suggest that 
,])Kutnal work tan bo dispensed with in t)ie leaching 
ol a.. ’ s( lenlifie subject. Init 1 do urge that it becomes 
a Icti !: when it (onirols llte range of view ol tlie realm 
ol natural knowledge capable ol being opened lor the 
best educational ends diiimg school lile 

It IS nov\ generally recognised by edm .ilionists iliat 
uj) to the age of about sixteen years there should be 
no Specialisation in school studies. Ihe kiist School 
lAamiiulicjn was organised with this end in view, and 
seven examining bodies luive been approved by the 
Hoard ol Education to test the re^llll' ol iiistiiulion 
given in (i) Ivnglish subjects, (2) languages. (3) mathe- 
inalies and science, which constitute the three main 
groups in which candidates are expected to show a 
rcMsonable amount of attainment. The luimbcr of 
eandiclates w'ho prescmtccl themselves at c-xammations 
ol the standard ul First School Ceitifieates last vear 
was about .js.ooo ; and of this number. 12,500 took 
pajiers in scrtions of j)hy.si<‘s, 13.000 in chemistry, 
j 1,400 in botanv’. 5000 physics and c liemistiy c'omhincd 
under experimental scic'inc, 113 nuttural history ol 
animals, 31 geology, and 3 zoolog)'. 

These numbers may be t.iken as a fair rc-presentation 
of the s( ieiKe subjects studied in most of our sec’ondary 
schools, and they suggest that general scientifie (each- 
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ing is almost non-existent. Holanv is a common 
subject in girls' schools, but tlie instruction in science 
for bovs IS limited to parts ot plivsics and cliemistrv. 
The former subject is usuallv divided into nurhanus 
and hvdrosUtics; heal; sound and light: and 
electric ily and magnetism ; and c andidatc-sare ex peeled 
to reach a reasonable slandaid in two ol these sections. 
They may, therefoie, and olten clo. leave school vvlien 
tiieir only introduction to sueme is that rejirescmtocl 
bv the study of mc'chamis and lie.it, .end without the 
slightest knowledge' ol even siicli u common iiistiumenl 
as an eleclrn bell, while the cvei-changing earth 
around tlieni. and the place ol m.in in it, lemam .is 
[Mges of an unopened book Tliev ask lor bread, and 
are given a .stone. General science coveiing a wide 
field is praclicallv unknown as a scliool subject, and 
even general pbvsic s rarely finds a place in the ciinicu- 
Inm b(‘< arise cjiieslions set in examinations .irc‘. to quote 
from the ( amliridge Locals Kcgul.itions, “ piincipally 
such as will test the candidate's knowledge ol tlie 
subject as gained Ironi a course ol c \|)c'iimental 
instruction.” 

One or two examining bodies have intiodnced ge neral 
science svllahuses covi'rmg the nichnunts ol jihvsics 
and c'heiuisliv as well .is ol plani and amni.d lile, but 
evc'ii in ihc'sc' cases most ol the subjei ts must be sUidic-cl 
rxjieriineiUally, .ind no place l^ found Im .mv other 
means ol aei|miing knowledge. I’lie result l^ that tew 
schools lind it worth while Irom the point ol view of 
examination sue < essc's to attein])t tc) i o\ er sin h sc heme s 
ol woik. Moreover, no dear jainc ij)le can In- discerned 
by which the svll.iliuscs aie constiucted. General 
science should he more than an amorphous c-olleclion 
of topics from physics and c hc'inislrv. with a little 
n.itural hislorv thrown in .is a sop to Incdogists It 
should y>rovide for good leading as well as lor educa¬ 
tional observation .incl expciiment ; should be human¬ 
istic as well as scientific 'i'he subject whnh above 
all olhc'r.s has this double aspei t is gcograph) , .m) trulv, 
incleed, is this the c ase lh.it m the First Si hoo! Fxaniina- 
tions it 111.IV be oflc'ied m either the Jviiglish or the 
Silencc‘ group. \ scliool course wtiich would covc-r all 
the' sc ience rec|uired for the study ol gc-ogi.iphv con¬ 
ceived as a liramh ot knowledge c'()ncernc.'d with tlie 
n.itural environment of man and the inter-relations 
bc'lwec'ii him and those circ'umsi.imes would not only 
be educ.itioiial in thc' broadest sense, but would also 
be the best groundwork for eftective leaching of 
geogr.iphv. liistorv. and other humanistie studies. U 
woulcl make science a natural part ol .1 vertebrate 
educ.Uion.il course iiiste.id of spec laliscd .ind exclusive 
as It tends to tie at present. 

It eaimoL be reasonably suggested that tlie order in 
which the usu.d .sections of jihvsics arc pic'scrihc'd has 
anv relation to mental growtli, or that tlie Loi)ics 
selec ted from them are suc h as appeal to earlv interests. 
Few pupil-, ot their own volition wish to determine 
specific giavities. investigate the l.iws ol motiorf, 
calculate specific and latent heats, and so on. at the 
stage ot instruction in science' at which these matters 
arc usuallv studied, and from the point ul view of 
educaticaial value most ot them woulcl be more jirotit- 
ably emploveci in becoming accjuaintecl with as wide 
a range as jiossible of common [ihcnomena .ind every¬ 
day things—all cunsidered as qualities to stimulate 
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attention instead of quantities to be measured with an 
accuracy for which the need cannot be seen and by 
iricthod.s which easily become wearisome. The 
“ Investigators ” appointed by the Board of Kducation 
in 1918 to report upon the papers set in examinations 
lor the I'lrst School Certificate were right when they 
expressed their opinion “ that the early teaching of 
physics has suffered from too great insistence on more 
or less exact <juantitative work, to the neglect of 
(jualitalive or very roughly quantitative experiments 
illustrating fundamental notions.” By the prevailing 
obsession in regard to quantitative work the pupil is 
made the slave of tlio machine, and appliances become 
encumiminccs to the development of the humjm spirit. 

When instruction in science was first introduced into 
scl>(K)ls its character was determined l)y insight and 
conviction rather than by mental needs or interests; 
so later, wlien practical work came to be regarded as an 
essential part of such instruction, its nature and scope 
represented what certain authorities believed pupils 
should do, instead of what they were capable of doing 
with intelligence and purpose. Practical chemistry 
became drill in the test-tulfing operations of qualitative 
analysis, and the result was so unsatisfactory from the 
points of view of both science and education that when 
Prof. Armstrong put forward a scheme of instruction 
devised by him, in which intelligent experimentation 
took the place of routine exercises, acknowledgment of 
its superior educational value could not be withheld, 
and for thirty years its principles have influenced the 
greater part of the science teaching in our schools. 

Prof. Armstrong’s particul.‘r contribution to educa¬ 
tional s<ience consisted in the production of detailed 
schemes of work in which tliese principles were put into 
practice. Ideas are relatively cheap, and it needs a 
master mind to make a coherent story or useful 
structure from them. This was done in the courses in 
chemistry outlined in Reports pre.sented to the British 
Association in i«S89 and 1890, and the effect was a 
complete change in tlie methods of teacliing that 
subjeg*;•^ “ The gteat mistake,” said Prof. Armstrong, 
” tl^h^ b#n made hitlicrto is that ot attempting to 
elements of this or that special branch of 
scienc^^what we sliould seek to do is to impart the 
elements of scientific method and inculcate wisdom, 
so choo.sing tiie material studied as to develop an 
intelligent appreciation of what is going on in the 
world.” One feature of heuristic instruction empha¬ 
sised by iti modern advocate, but often neglected, is 
that whu'h it presents to the. teaching of linglish. 
Accounts of experiments had to be written out in 
literary form describing the purjiose of the inejuiry and 
the bearing ot the results upon the questions raised, 
and wide reading ol original works was encouraged. 
A few years ago English composition was regarded as a 
thing apart Irom written* work in science, but this 
should not be so, and most teachers would now agree 
viith the view expressed by Sir J. J. Thomson’s ('om- 
mittee on the Position of Natural Science in the 
Educational System of Great Britain that “ all through 
the science course tlie greatest care should be taken to 
insist on the accurate use of the English language, and 
the longer the time given to science the greater becomes 
the responsibility of the teacher in this matter. . . . 
The conventional jargon of laboratories, which is far 



too common in much that is written on pure and applied 
science, is quite out of place iff schools.” 

When heuristic methods are followed in the spirit in 
which they were conceived, namely, that of arousing 
interest in common occurrences, and leading pupils to 
follow clues as to their cause, as a detective unravels a 
mystery, there is no doubt as to their success. No one 
supposes that pupils must find out everything for 
themselves by practical inquiry, but they can be trained 
to bring intelligent thought upon simple' facts and 
phenomena, and to devise experiments to test their 
own explanations of what they themselves have 
observed. It is impossible, however, to be true to 
heuristic methods in the tcacliing of science and at the 
same time pay addresses to a syllabus. A single 
question raised by a pupil may take a term or a year 
to arrive at a reasonable answer, and the time may he 
well spent in formins; habits of independent thinking 
about evidence obtained at first-hand, but the work 
cannot also embrace a prescribed range of scientific 
topics. Yet under existing conditions, in which 
examinations are used to test attainments, tliis double 
duty has to be attempted by even the most enlightened 
and progressive teachers of school science. There can, 
indeed, be no profitable training in research methods in 
school laboratories under the shadow of cx.aminalion 
syllabuses. Where there is freedom from such restraint, 
and individual pupils can. be permitted to proceed at 
their own speeds in inquiries initiated on tlieir own 
motives, success is assured, but in few schools are such 
conditions practicable; so that, in the main, strict 
adherence to the heuristic method is a policy of per¬ 
fection which may be aimed at but is rarely reached. 

A necessary condition of the research method of 
teaching science is that the pupils themselves must 
consider the problems presented to them as worth 
solving, and not merely laboratory exercises. More¬ 
over, the inquiries undertaken must be such as can 
lead to clear conclusions when the experimental work 
is accurately performed. It may be doubted whether 
the rusting of iron or the study of germination of beans 
and the growth of seedlings fulfils the first of these 
conditions, and the common adoption of these subjects 
of inquiry is due to custom and convenience rather than 
to recognition of what most pupils consider to be worth 
their efforts. It needed a Priestley and a Lavoisier to 
proceed from the rusting of iron to the composition 
of air and water, and even such an acute investigator 
as Galileo, though well aware tliat air has weight, did 
not understand how this fact explained the Wf)rking of 
the common suction pump. 

The mission of school science should not, indeed, be 
only to provide training in scientific method—valuable 
as this is to every one. Such'training does cultivate 
painstaking and observant habits, and encourages 
independent and intelligent reasoning, but it cannot 
be held in these days that any one subject may be used 
for the general nourishment of faculties which are 
thereby rendered more capable of assimilating other 
subjects. Modern psychology, as well as everyday 
experience, has disposed of this belief. If tlie doctrine 
of transfer of power were psychologically sound, then 
as good a case could be made out for the classical 
languages as for science, because they also may be 
taught so as to develop the power of solving problems 




September 23, 1922] 


NATURE 


423 


and of acquiri^ knowledge at the same time. When, 
therefore, advocates of particular courses of instruction 
state that they do not pretend to teach science, but are 
cracemed solely with method, they show unwise in¬ 
difference to what is known about educational values. 
Locke’s disciplinary theory—that the process of learn¬ 
ing trains faculties for use in any fields, and that the 
nature of the .subject is of little consequence—can no 
longer be entertained. It has now to be acknowledged 
that information obtained in the years of school life 
is as important as the process of obtaining it; that, in 
other words, subject matter as well as the doctrine of 
formal discipline must be taken into consideration in 
designing courses of scientific instruction which wdl 
conform to the best educational principles. 

.So long ago as 1867 the distinction between subject 
and mctliod was clearly stated liy a Committee of the 
British Association, which included among its members 
Prof. Huxley, Prof. Tyndall, and Canon Wilson. It 
was pointed out that general literary acquaintance with 
scientific things in actual life, and knowledge relating 
to common facts and phenomena of Nature, were as 
desirable as the habits of mind aimed at in scientific 
training through “ experimental pliysics, elementary 
chemistry, and botany.” The subjects which tlie 
Committee recommended for scientific information, as 
distinguished from training, compreliended “ a general 
description of the solar system ; of the form and 
pliysical gcograpliy of the 'earth, and such natural 
phenomena as tides, currents, winds, and the causes 
that influence climate ; of the broad facts of geology , 
of elementary natural history with especial reference 
to the usclul plants and animals ; and of the rudiments 
of physiology.” If we add to this outline a few suitable 
topics illustrating applications of science to cverydav 
life, we have a course of instruction much more suitable 
for all pupils as a part of their general education than 
what is now commonly followed in secondary schools. 
It will be a course which will excite wonder and stimu¬ 
late the imagination, will promote .active interest in 
the beauty and order of Nature, .and the extension ot 
the Kingdom of Man, and provide guidance in the laws 
of lie.ilthy life. 

The [lurpose of this kind ot instruction is, of course, 
altogether different from that of practical experiment 
in the laboratory. One of the functions is to provide 


pupils, with a knowledge of the nature of everyday 
phenomena and applications of .science, and of the 
meaning of scientific words in common use. Instead 
of aiming at creating appreciation of scientific method 
by an intensive study of a narrow field, a wide range 
of subjects should be presented in order to give exten¬ 
sive views which cannot possibly be obtained through 
experimental work alone. The object is inileed almost 
as much literary as scientific, and the early lessons 
necessacy for its attainment ought to he within the 
capacity of every (|ualified tc.aclier of English, Without 
ac(|uaintance with the common vocabulary of natural 
science a large and increasing liody of I'lirreiit literature 
is unintelligible, and there are ikissical scientific works 
which are just as worthy of study in both style and 
substance as many of the English texts presciibcd for 
use in schools. We all now accept the \ tew that .science 
students should he taught to express themselves in 
good English, but little is heard of the e(|ual necessity 
tor students of the English language to possess even 
an elementary knowledge of the ideas .iiid terminology 
of everyday science, which are vital elements in the 
modern world, and it is the business ol literature to 
present and interpret tlum. 

It may be urged that knowledge obtained through 
desciiptivc lessons has no scientific reality unless it is 
derived from first-hand experience, and tliis is no 
doubt right in one sense ; yet it is wi II to remember 
that science, like art, is long, while .school hie is short, 
and that though practical lamilianty with scientific 
things must be limited, niudi pleasure and profit can 
be derived from becoming aiqiiainted with what others 
have seen or thought. It is true that we learn from 
personal experience, but a wise man learns' also from 
the experience of others, and one purpose of a de¬ 
scriptive science course should be to uiltivatc this 
capacity of understanding what others have described. 
.■\s 111 art, or m music, or 111 hteriUire, the intention of 
school teaching should lie miiinly to proiiinlc apprecia¬ 
tion ot what IS best m them rather than to train artists, 
musicians, or men of letters, so in .science the most 
appropriate instruction for a class as an entity must 
be that which exfiands the vision and creates a spirit 
of reverence for Nature and the power of man, and not 
that which amis solely at training scientific investi¬ 
gators. 


The Royal Botanic Gardens, Kew. 


r llE area occupied by the Royal Botanic Gardens 
of Kew, as we know them to-day, is mainly the 
result of the union of two demesnes, both of them 
lamous in a horticultufal sjnse long before they came 
to be associated in particular with the science of botany. 
These two demesnes were, first, the grounds origin¬ 
ally attached to a house in the Old Deer Park of 
Richmond known as Ormonde Lodge, Richmond 
Lodge, and finally, when it came to be occupied by 
George II, (then Prince of Wales) about 1721, as 
Richmond Palace ; secondly, the grounds belonging to 
Kew House or White House, a dwelling that stood 
near the present Kew Palace, and which, after being 
occupied by the families of Bennett, CapcI, and Moly- 
neux, came into the possession of Frederick, Prince of 
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Whales, in 1730. On the death of George If. in 1760, 
both properties came under the ownership of his grand¬ 
son, George Ill. At that time they were divided by 
an aiic.eiit bridle-path known as “ Love Lane,” which 
ran from Richmond Green to a horsc-ferry over the 
Thames at Brentford. George III. obtained Parlia¬ 
mentary sanction to close Love Lane, with the oblitera¬ 
tion of which, in 1802, Richmond tlardens and Kejv 
Gardens became the larger Kew Gardens we know at 
the present time. 

In the aero-photograph here reproduced we are 
looking almost due north, and most of the area shown 
belongs to the Kew Gardens of the eighteenth century. 
It is bounded on the east by the Kew Road, some of 
the villas of which are shown towards the top right-hand 
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(oriUT (»l tiu* j)i(turc It \'> on lliis area that all the 
j)lant-lit»UM niu.scunus,and other buildings are situated. 
Kn limotui (i.inlens were bounded on the west hy the 
'riiame->,und |>.irl of their site is the thickly wooiled area 
shuwn towards the toj) lelL-hund (ornei of the photo- 
gr.ipli, 

I'nder Queen ( aroline, consort of (rcor^e U.. Rich¬ 
mond (iaidens beuinie lamous loi the (osll\ and elalior- 
ate operalions slu’ < arric<i out there. .She built Merlin’s 
('a\e. the ilermiuige, and various temples and other 
striK turc'-, all ol which disapjieared soon alter (reorge 


It was here that his friend Dr. Bradley, afterwards 
Astronomer Royal, made his two imjx)rtant discoveries, 
the aberration of light and the nutation of the earth’s 
axis. Kew' House was pulled down in'1802. but the 
site of the observatory and Bradley’s di.scovcries is now 
marked hy a siin-diaj. 

The foundation of tlie Botanic Garden at Kew has 
to he credited to Augusta, Prin< ess of Whiles and 
mother of George III. Gnder the .superintendence of 
Ix>rd Bute, about nine acres were laid out in 1760, the 
portion devoted to herbaceous plains, then called tlie 



111 . came to the throne luen RKhmond Lodge itself 
was razed to the grouml in 1772. 

Tlie old Kew (hirdi ris li.ol a longer and more interest¬ 
ing liistorv. John K\elyn made several refererues to 
them in his Diary In .\iigusl ibjS he rec ords that the 
gardens had tlie “dioicest fruit of any in iMigland,” 
and under the dati* Kebruar) 24, 168S, lie wrote, “ we 
went to Kew to \'isit Sir llenr} {'apel's wiiose oraiigerv 
rvnd myrletum are most |)ertei.lly kept" From the 
acLourUs of Kvclyii and others it apjiears cerUiin that, 
even 250 sears ago, Kew w'as one ul the best gardens 
m Isngland. 

Sir Ilenry ('apel died in 1696. and the property 
descended to his grand-niece, tlie wile of Samuel 
Molyneux Molyneiix hud a taste fof astronomy 
and converted part of Kew House into an observ.iior). 
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Physic Garden, being arranged on the tlien newly 
devised Lmnaean System. Waliam .\iton, a pupil of 
Philip Millci of Chelsea and afterwards tlie author of 
the " Ilortu.s Kewensis,*’ was appointed head gardener, 
and Sir W''illiam Charaberi, ths architect of Somerset 
House, ere< ted a number of temples and other buildings^ 
of whu'h seieral. including the Pagoda, are still oon- 
s{)icuous features of the place. 

Betw'een 1700 and 1841 Kew had a period of brilliant 
succe.ss and one of decadence. Princess Augusta died 
m 1772 and (Jeorge 111 . substituted Sir Joseph lianks 
in place ol Lord Bute as unolTicial director of the 
Botanic' Garden. Banks was largely interested in 
the fortunes ol the garden until his death in 1820,and 
Ills as.socuition with it no doulit was the I'hief agency 
that ullimaLely gave it the premier position among 
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botanic ol'tbe, . were 

despatdifid to'^rfouslcoHfi^^'^'iSrst being Francis 
Masson, who went to South jWric^ m 1772; • 

After the death of George III, as well as that of 
Bwiks in 1820, the gardens gradually declined in effi¬ 
ciency and repute, until at the accession of Queen 
Victoria there was a serious danger of their disappear¬ 
ance altogether as a botanic establishment. However, 
a committee of inquiry, headed by John Lindley, 
reported strongly in favour of their continuance and 
further development, and in 1840 their control was 
vested in the Commissioners of Woods and Forests. 
In 1841, Sir William Hooker was appointed director, 
and thus w'as inaugurated the second great period in 
the history of Kew. 

During the last eighty years the area devoted to 
botany and horticulture has increased from about 
15 acres to 288 acres. Its work as the f>otanical centre of 
the Hritisli Empire and for the distribution of economic 
plants to all our colonie.s and possessions is well known. 
To the public generally it is, of course, best known as a 
popular resort. Nor must its place as a training school 
in horticulture be forgotten, especially for curators of 
(blonial and Indian Botanic Gardens and superin¬ 
tendents of public parks at home. No better testi¬ 
mony of its value to the Empire can be adduced than 
that of Joseph Chamberlain, then Colonial Secretary, 
in the House of Commons on August 2, 1898 : “ I do 
not think it is too much to say that at the present time 
there are several of our important colonies which owe 
whatever prosperity they possess to llie knowledge and 
experience of, and the assistance given by, the authori¬ 
ties at Kew.” 

In pure iiotany its chief work has been the preparation 
and publication of Floras of British possessions—a 
botanical survey of the Empire. Bcntham and 
Hooker jirepared tlieir “‘Genera Plantarum ” at Kew. 
and the monumental “ Index Kewensis ” was compiled 
there. The Herbarium contains some 2,500,000 
specimens and the library upwards of 24,000 volumes. 

Turning to the more conspicuous objects in the 
accompanying illustration, the one that catches the 
eye first is the Pagoda (A). This was erected by Sir 


William Chambers in 1761-2 ; it has ten storeys and 
is ,163 feet high. From its summit the Crystal Palace 
is usually visible and, with a favourable atmosphere, 
Windsor Castle. During the coal strike in the spring 
of last year all the more lofty l>uildings a.s far as St. 
Paul’s could be seen. 

The Temperate Hou.'.e (B) is a structure of three main 
compartments, the large central one, built in 1862, 
being devoted largely to the cultivation of Australian 
and New Zealand trees and shrulis, the smaller ones, 
built 1897-1899, to Himalayan and subtropical ones. 
The North Gallery (D) contains 848 iiaintings of flowers 
and tropical and subtropical vi'gelution by the late 
Marianne North ; both the paintings and the buildings 
were presented by her to Kew in 1882. The Flagstaff 
(E), which appears merely as a dark .streak in the 
illustration, was presented by British (’olumbia, and 
is 214 feet high, 2 feel 9 inches in diameter at the base, 
I foot in diameter at the .summit; at llie lime of its 
ercclion in October 1919 it weighed 18 tons 

The Palm House (F), where tropu al plants, .such as 
palms, cycad.s, pandanads, Iximboo.s, and bananas, are 
grown, IS an iron .structure built 1844-1848. It is 
362 feet long and 66 feet high in the centre. The 
Orangery (H) is one of Chamlicrs’s buildings and was 
erected m 1761. The orange trees originally housed 
there were transferred to Kensington Palace in 1841, 
soon after Kew became public projicrty. It is now 
known as Museum III. and contaln^^ exhibits of exotic 
timl)cr and miscellaneous objects. 

Kew Palace ( 1 ), once known as the Dutch House, is a 
red brick, Jacobean dwelling, built by Samuel Fortrey 
in 1631. By liis grandson it was sold to Sir Richard 
Levett, who was Lord Mayor of London in 1700, and in 
1781 it was purchased from the Levetts by George III., 
who used it as a dwelling for himself and his large family 
when the Court was at Kew. His sons, the Dukes of 
('larenre and of Kent, were married in one of the rooms, 
and his wife. Queen ('harlolle, died there November 17, 
i8i8. It is now open to the public who visit the 
Gardens, but is not attai bed m any scientific sense to 
the establishment, containing only mementoes of the 
Royal Family. 


Obit 

Dr. R. II Codrington. 

I N the fulness of )ears, at the age of nmetv-two. 
Dr. R. H. Codrington, the apostle of Melanesia, 
lias passed awav. Alter a distinguished (Kford (.iricr 
he became F'cllow ol Wadham ; soon after, he joined 
Bishop Patteson and,afterwards lived with Bishoj) 
Selwyn at Norfolk Island. After thirt\-t\\o year*.’ 
.^erv■i^c in the iMelanesian mission he returned to 
Fmgland and became \icar of Wadhur^t and Pre¬ 
bendary of Chicb(;-Stcr. A friend who knew him well 
<lcscribes him as “ the .soundest ot scliolars, kindlic'.l 
of teachers, most j^raclical of saints, most genial and 
tolerant of friends.” lie will be remembered as the 
first and greatest ethnologist and linguist who studied 
the ])cople of Melanesia. His lame rests on two great 
lx)oks—“ The Melanesian Tainguages,” and “ The 
Melanesians, their Anthropology and Folk-lore,” 



u a ry. 

former laid the foundation of the scicntifK' knowledge 
of the sjicech ot that region ; the second is in\'aluable 
to the anthropologist as giving the first and fullest 
account of religious beliefs. Di. Codiingion was also 
the discoverer ol the prim iplo of Mana, which has 
played .a leading part in the eNploralmn of savage 
religion since he made it known to the world. 


The Chemtker leiimig for SeptenilnT 5 aiinounce.s 
the death on August 7 of Piof. Fhmlio Noeltin^, 
for many \ears Director of the Cheniual School at 
Mulhausen Prof. Noclting was an authority on 
dye-stuff.s; he was born on June 8, 1851. at Porta 
Plata, San Domingo, and after study at Zurich he took 
up his position at Mulhausen m t88o (n the issue 
for September 9 of tlie same journal the death is 
announced of Prof. E. Bergmann director of the 
Chcm'sch-Tfchniscbc Reicbsanstalt, Berlin, 
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Current Topics and Events. 


SiAGNMiov of trade in the year 1921 is responsible 
for a situation in the Ainciicuu dyestuff industry 
rescinblin*^, in many respects, that which prevailixl 
in tins country Firms cnp;aRed m the manufacture 
of ooal-t.ir ilcrivalives numlierod ioi, of which 74 
proiluccd culourmg-inatters with an output of 
39,000,000 lb , while the sales exc<‘edcil 47,000,000 
lb. 'I'hus tlie ilomeslic consumption of that year 
w.is in part supjdied from the large stocks i<n'ncd 
over from the previous year’s abnormally high pro¬ 
duction Nevertheless, it is satisfactory to noU- that 
progif'ss w'.is made in the direction ot a wider range, 
many dyes df greater complexity and more speiiaUscd 
appluation being prodne-d and marketed for tlie 
lirst lime III the l;nilc<l States; although such 
materials do not make substtintial additions to the 
bulk of piodiictioii, they aie essential factois m tlie 
development of .1 lloui islnng domestic industry 
IdirtluT encouragement follows from the (ircnm. 
stance that in the year loi 1 tiie I'lutod States im¬ 
ported nearlv pj,000,000 lb of d\es uiul proiluced 
only 6,000,000 U>, almost entucly from tiermau 
intermedi.ites There •ue still ic(|uiifiiienls wlucli 
hu\e to be nuT frciin foreign sourtes, however, 
^,014,0^0 III. lieuig impoitisl 111 1921. pnncipally 
from Germany (48 jier cent) aiul Swit/eilaml (41 
per cent ) , while tins iiuantilv exceeds by 511,454 lb. 
the amount impuiti'd in i<i.-o, the .iveuige price lias 
fallen fiom 1-7 dollars for lhal yeai lo 1 3 dolhirs for 
1021. Siimiltam'ously, the jince of domestic dyes 
has fallen Irom an a\<nngc of i-o<S dollars per lb m 
j<)2o Lo 83 cents m i<j2i hioni <in American slaiid- 
ponil, the im.isf <hsturl)ing leature of the year under 
review is the dimmuUon of exports, the \alue of 
which has fallen from 29,833,591 dollars in 1920 
to 6,270.139 dollars in 1921; tin* total exports 
thus h‘ll below those of the year 1917, when the 
fust Ionsideralili' expansion of the domestic dye- 
niannfactiiniig industry from pre-war diimmsions 
w'as noted 

Sl 9 it ixr to the san< tion of Parliament, the Ministry 
of Agriculture is putting forward a further siliemc for 
the drainage of agucuUural land as a measure tow'ards 
the relief of unemployment, osjiecially in ruial dis- 
tru.ts. It IS estimated that last winter not le.ss than 
340,000 acres \\or»“ lelicved oi Hooding 01 water¬ 
logging, but a lar greater area is ,still m need of 
drainage. I'lie srhemc is desuned lor the improxc- 
mcnl of arteiial drams and watercourses, and grants 
cannot be made in aid of such work as tile-dtaiiung or 
the cleansing ol field ditches The woik must in all 
cases be completed by March it, 1923. as no public 
rtioney wiH be forthcoming after March 31 next All 
schemes from Drainage Authorities must be submitted 
to the Ministry before December i.aml from County 
\gncuHiiral Committees before December i() As 
the mam objet t to be achieved is to get uiuiuployeil 
men rapidly lo work the Ministry does not intend to 
let any unnci^^^^^forniahtic^j^stand m the way of 
.clicmes put into op^ation promptly 
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* The Journal of the Royal Society of Arts for August 4 
contains the three Cantor Lectures recently delivered 
before the Society by Mr. C. Ainsworth Mitchell, on 
“ Inks." It is sixty-five years since a communication 
was made to the Society on this subject—the jirevious 
one being a paper by Mr. Underwood in 1857. 'flic 
lecturer traces the use of inks as far hack as 26<)7 b c., 
the date of an old Chinese manusciipt in which is 
described the process of making ('hincso ink from 
lamp-black and glue. Iron gall inks are known to 
have been used in this country ns early as tlio ninth 
century a d. 'Phe use of indigo in blue-black ink 
was introduced m tins country in 1836 by Stephens. 
Aniline dyes were certainly used m inks more than 
forty yeais ago. but their presence in the inks in 
entries m okl lannlv Bibles })ut forw'ard as proofs 
that claimants for old age pensions were seventy years 
okl, has several tunes been f.ital to the claim Docu¬ 
ments alleged Lo date fiom 1719 to 17<»2 m sup]>ort of 
a tlaim to baionetcy were proved to be wutten with 
ink containing amliiie dyes, and theretore. were 
ceilamly very much more recent 'Pho manufacture, 
properties, sophistication, analysis, and legal aspects 
of the uses ol inks of various kinds wcie discussed by 
the lia'tun'i'. 

\Vl liavc already leferred m these columns to the , 
formation of L’lnstitut d’Ojdiquc and thi* publicatioty 
of the Revue d'Optique m France 'Pheso tiuasures 
have been taken m order that she ma> manulactute 
all llic optical mstrumonts she rcxjuircs at home, m- 
steiul of importing them The July i-.suo of the 
Bulletin of flic Socicte d’F.ncouragement pour ITn- 
ilustne natuniale contams a report on the first two 
\ears’ work of the Institiit Actoiding lo tins icport 
the scivices of the Institut are likely to bc' m great 
demand in tiuj near future, and the accommodatioiy 
<it present piovidcd must bo extended Moie insUiiJ 
monts for the practical woik ot students aie icipnrodf 
and time must be allowed in the tluecyeais' (.oursO' 
for laboratoiy woik it is hoped that tlie publication 
of tlie lecture courses will reduce the time of attend¬ 
ance at lectures and thus piovidc the additional time 
roquirecl in the laboratory. Phe researches winch 
the ciptical industry icquosts the Institut to c.nry 
out are increasing m number and importance and 
show that li meets a ical need 

'Piu. fourth centenary of the first circunmavigatiuii 
ot the world was celebialed at (Uietana, near San 
Sebastian, on September 7 Giielaria was the birth¬ 
place of Juan Sebastian del Cano, W'ho succeeded 
to the command of Magellan’s expedition after the 
leader was killed in the I’hihppuios. He returned to 
Spam in the Vittona on September 6, 1522 .An inter¬ 
national fleet of twenty-one ships assembled in the 
bay to take part 111 the cent<;nary celebrations, at 
which Great 1 . 3 ritain was represented by Rear-Admiral 
W S Nicliolson in II.M.S. Cura^oa. A service m 
the old church was followed by a pageant depicting 
the scenes which took piece on del Cano’s return. 
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The King of Spain laid the foundation-stone of a 
monument to commemorate the voyage. 

After a journey of some 25,000 miles and an 
absence of almost a year, the Qnt's/ has returned 
with the members of the Shacklcton-Kowctt expedi¬ 
tion, and entere<l Cawsand Bay, Plvmmith. on 
Sejitember 15 Acconlmg to the Tiuua, valuable 
liydrograi>hical work has been carried out in the 
Antarctic and around South Georgia and Elephant 
Island, and a large-scale map of (jough Isl.md pre¬ 
pared. The Inghest point on the latte: has been 
named Mount Kowett. In the Hnderby Oiuuhant a 
point \sas reached farther south tlian the cKtreme 
lalitiKles rcaehed by Jiiscoe and Bellingluiusen, but 
severe patk-icc prevented the exploration of Ivnderb}- 
Land Much meteorological dat.i were collecte<l. A 
new Imd of tlie Jinr.h sjiei les and a new tree resembling 
an acacia weie discoveicd on (iough Island The 
Que^t proceerled to Poitsmouth, arrivingon ScptcmlxT 
18, and LormnaiukT I-'. \Vil<l rectived a telegr.un of 
welcome tiom the King , referring to the loss of Sir 
El nest Shacklelon, the King said " ^■our record of 
.ichievcment and the indomitable spirit displayed by 
all memliers of the exjx'dition were in every way 
woilhv ot Ins great example 

T'^koi . T. llviKsiow will dclivei a lectiiie to the 
Royal Aeionaulical Sotictv (at tlu* Koy.d riuled 
Service Instilulion} at 5 30 on rimisda), Octobei 5, 
on ' The Work of S P Langley” 

Tin. twenty-fifth anmial Tiaill Taylor \h“monal 
1 eel lire ol the Royal 1 'hotographic Souety will be 
delivered bv Dr R S Clay on Tuesday, October 10, 
at 8 o’clock The subject will be, ‘‘The Develop¬ 
ment of tlic Phologiaphu Lens horn the Hisfoiual 
P<imt of View ” 

T p following (omses of fiee j^nblie (iresliain 
T c(tii' -s will be tlelivcrc<l at (> o'clock at Giesham 
College, ikisingliall Street, Iv C on October 17, i<S, 
10, 20 Astionomy, bv A R llmks, on Oitobei 
j.|, 25. >(>. 27 -Physn, by Sir K. Arinstrong-Jones ; 
on N<p\i'mber \\, 15. if», 17—(ieometiy, by \V IT 
W.igslaft 

,Mn \i f.ioxARD (.oil lias been appointed by the 
('ivil Seivue Coiiimissionius to fill tlie vacant Assist- 
antship lu the N.itiiral History Department of the 
Ihival Scottisli Museum, halmburgli. Mr. Gill has 
alu'ady had museum*ex()eriencc in f.eice.ster and 
Mancbesler, and tor almost twentv years lias been 
in cliaigc of tlic llain'ock Mnseiiiu at Newaaslle- 
'■m-'tyiic. 

A coNl'ERi'NCic of representatives of some twenty 
of the smaller eiignicermg societies has been arranged 
under tlie auspices of the Souely of Lngmeers, to be 
held 011 September 2() at the Engineers’ Club I he 
object of the meeting is to consuh'r, and if thought 
advisable, to maugiiratc an Association of British 
Engineering Societies. Accoiding to the draft con- 
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stitiition of the proposed Aswxjiatiun, there would be 
no individual members, the constituent societies 
functioning as such ; each so< iety, however, would 
letam its ludejiendeiKe. It is piojiosed to issue a 
journal or transactions m winch all papers read 
befoie constituent societies would be pnnted <iiid tlie 
expenses met by capitation grants liom tin' societies 
conceincd. Fmther [larticulais of the meeting ami 
the proposals can be obtained from the ‘Setret.ny of 
the Society of Engineers, 17 Victona Slie-'i, S W.i. 

Ki.ihRRixr. to the (<biluary notn e of Di .Vlexander 
(iraham Itell 111 K.muri. of .\iigu'-t 12, p 225. .Mr J'. 

I )e Land, of the I liibbard Memorud I fall. W ashmgton, 
DC, infoims us that the newspapers of 

Mejmlay, November 27, i87(*, tell tin: sioiv ot Ir.ins- 
niittiiig s[)cceli on the juevious (kiv about 200 miles 
fnnn Boston through Portland to Salem , the liocli>u 
stated that the “voice <outd be lie.inl with 
consulerable clearness aft<‘r h.iving jmw<I over this 
great «lisiaiic<'. fhit owing to llv uiilil i misii nclion 
of till' telejilioiies for (he diitv letpiiied ot tliem a 
distinctness w.is not altniiK'd wlmli would allow 
a conveisation to l.ic (..lined on ” Mi D* L.ind also 
states that other n'cords stiow that 1 "uri 1 '■tilioii w.is 
sucaessfiilly liaiisnntted in 1870 .1 diU.iute ol 1 jj 
miles We belicvs', how('ver, that iii tlie Inst (om- 
mercicd jjiospeelus of tin' telephone f-.su<'(|, il was 
stated that miles was the iimit .it whuli the loni- 
pany would establish t('lej)honv , on ,u(.oiinl ot 
distoilion f'<)nhtt'yii(il teleptionv .it gie.ilei tlistances 
would have been inii>ossible witli the .tpjiaiatns tlieii 
in Use, though [los-^ibly woivls weie transmitted 
113 miles so eai ly as i8/<> 

OiiK kiiowlodg(' of the organs and sense of smell 
and of odoions snbsl.inccs is defecliv (', .ind w hat there 
is needs svsti'inatisation Ml J 11 Kenneth has 
recc'iitlv {published m Osintc, ((Jhvi'r and I’.ovd is 
luA) Uie lirst instalment ol a bibhogiapliv of the 
subject of 300 items which sliould jiiove us('ful to any 
one desiiing to find his wav mlo the st .ilteied hteia- 
Inre 'I'lieie are indexes of subjec-ts and of species of 
ammal 

Till. Ministry of Agriculture and Id'^licnes has 
recently i^sm'd m collected form tlu^ le.diets dealing 
with diseases of aminalsand nisei t jic-sU ot liuit trees. 
The two st'nen are now avaiilablo in bound form 
C'('ollet t('d Loath ta on Diseases of Amin.ds.” ux ; 
“C'llk'c.fcd lA'atlels on Insect Pests ot I'lmt Trees.” 
lof/) Siiuessfid treatment and prevention, whether 
It be of animal or plant diseases, di-pemis upon early 
and .icciiride diagnosis for ibe corrc’i t idontitKation of 
the s>m|)toms of any complaint it is ncces-ai y to h.ave 
accurate information available lor releieiue. Tift) 
Icallets ot the Ministry are wntleii with this itbject 111 
view as well as to suiiply instrm turns loi the best 
treatment The information eont.uned m these two 
booklets has been bioughl thoroughlv up-to-date, 
and. in many cases, new and Ix'tter lUuslratious Dian 
those winch accompanieil tlie older leallcts h.ive been 
provided. 
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Thk reference in Natui® of S^teilxber 2, p. 324,’ 
to the excellent series of wireless teleifbonc receiving 
sets which are being placed on the market by the 
Metropolitan Vickers Co., J^td.,-contains a state¬ 
ment which, if uncorrcctcd, might lead to misappre¬ 
hension regarding the completeness of the apparatus 
sent out by the company. In referring to the 
simplest of the sets, the remark was made that it 
was not clear whether the battery was contained in 
the case The set in question, however, is fitted 
with a cr>stal detector, and therefore no battery is 
re<juircd , and, indeed, this is one of its chief advan¬ 
tages In the case of the more expensive valve sets, 
all the necessary batteries arc included with the 
a])para(us, fir the company makes a special point 
of the fact that every outlit is sent out complete 
in every icspc'ct. 


[September 23, 1922 

, Wi hive reoBiv^ L^lie'MtoMichad,. Ltd. 
(Ihfbyjd^o^jfe^ Plac^ Kilbtti^^ of wireless 

tele^apb iod telephone appe^tus^coveHn^'i con¬ 
siderable range, and including not only compl^ 
receiving sets of various types, but also extensive lists 
of component parts and accessories from which 
amateurs and others can make up equipment to cover 
any requirements on a moderate scale. We notice in 
particular ei very low-priced two-valve receiving set 
for short wave-lengths which should fulfil the require¬ 
ments of broadcasting but can easily be converted 
to longer wave reception and greater sensibility when 
de.sired. Some of the apparatus listed has been 
purchased from the Disposals Board and is offered 
at favourable prices, and a few items are marked 
German captured material, transformed as new. ^ 
quantity of accessories for transmitting as well as 
receiving apparatus is included. 


Our Astronomical Column. 


Mars— An iniercsting example of the somewhat 
nmiMial atniosplu.'nc (xuultlions exhibiled on Mars 
at this apparition is described bv K. C. SUplier (Pub. 
Ast. Soc I’acific, Aug This wa-. a large wlute 

e(|uatorial spot situated at the south end of Mar- 
garitifcr Sinus ; it uas about 800 miles long, 400 
miles wide, and toniparable with the polar caps in 
briUiancy, Ihougli shghtlv more yellowish. There 
was no iVaco of it on July 8 , it was very biilliant on 
July 0. on July jo it was larger but fainter, and 
crossed by two greyish streaks, on July ii it had 
split into thice sepaiato portions, of which only one, 
to the iiglit of Margantifer Sinus, remained on July 
12. On Julv 13 and 14 the region had resumed its 
normal appeamnee Whitish patches are frequently 
seen near the limbs, but they generally disappear 
near the cential meridian, indicating that they are 
morning 01 evening mists or hoar frosts. This great 
spot, on th6 other hand, persisted m full strength 
throughout ,thc Martian day. The article is illiis- 
tratecL^'jftdwings and jihotographs, the latter being 
djj:‘irj|SHfcBbale, but fully confirming the changes in the 
asn^Kufthc spot, which was probably cloud or mist 
l^flBj^rance shows that conditions on the planet’s 
shinKce arc bv no means so stagnant as some assert. 

Prof \V H Pickering coiilnbulcs an article on the 
planet to pDpidav /XstYonomv (Aug.-Sept. 1922). It 
is in reply to one by Prof Poitcr, and lays stress on 
the'broad dark band that is visible round the melting 
polar ClI}) . he gives, good leasons for thinking that 
this is water, not carbon dioxide, and concludes that 
the day-leinpevature, even n<'ar the poles, is above 
freezing point, wlule at the equator it may use to 
(sayl 0 o‘' ]■'. He notes the green colour of the 
“ Maria ” after IIk> incltiiig of the polar caps, which he, 
in common with many astronomers, ascribes to some 
form of vegotalicm, another indication of a Icmpera- 
•turc above freezing point. J'rom the frequent 
presence of cloud or mist near the terminator, he 
conjectmes that the nights are generally cloudy, 
which would tend to mitigate the seventy of the 
night frosts. He notes that Prof. Campbc'H's spectro¬ 
scopic observ'ation (quoted by Prof. I’orter) did not 
prove the coinplete^isence of water-vapour, but only 
that its amount w ^afcg s than a quarter of that m the 
earth's atmospl^erdHK 

TiiJi L«j|^«^gyS|BoTATiON.—'I'he determination 
of the . the sun is an old problem, 

VoL. 'i iol 


first formulated by Carrington, who studied tlie 
motions of spots as they moved arros.s the solar disc. 
As sunspots are confined to middle and low latitudes, 
the law, based on actual data, was restricted to these 
latitudes. 'I'he spectroscopic method of determina¬ 
tion was a great step in advance, because a law could 
he deduced which could be extended to tlie solar 
polos Spectroscopists have, until recently, been some¬ 
what in difficulty with their results, for determina¬ 
tions at difierent limes by different-observers have 
resulted in formula; which did not agree. The fact is 
that a law formulated from observations made at, 
say, sunspot minimum is not applicable at a sun¬ 
spot maximum, because the movements of the 
vapours in the solar atmosphere vary from year to 
year, 'fhis question of the variability of tlie sun’s 
rotation during a cycle of solar activity was raised 
last year by Prof. Newall (Mon. Not R.A.S., vol 82, 
j>. loi), and in the current number of the same pub¬ 
lication (vol. 82, p. 47Q) Dr. Halm now clearly .shows 
that " the same law of rotation of the reversing layer 
can be expected only under similar conditions of 
activity.” He sliows a very impressive scries of 
curves, illustrating the angular velocities for about 
every ten degrees of solar latitude, lor each year from 
1901 to 1914, c.xcludmg 1910. In these the angular 
velocity increases rapidly from sunspot minimum 
(1901) to sunspot maximum (1905), and then more 
slowly decreases to sunspot minimum (1913) ; the 
amplitude being much more pronounced for high 
than for low lieliographic latitudes 'Phese results 
are based on observations made at Upsala, Edin¬ 
burgh, Mount Wilson, and Ottawa. 

Sunspot in High Latitude. —small sunspot was 
noted at Mt. Wilson on June 24 in latitude 31® north, 
longitude 8® east No spot has been seen in such a 
high latitude since December 1919, and it is con- 
si{lercd to be the fir.st spot of the new cycle. It will 
bo remembered that the equatorial spots of the 
expiring cycle continue for a year or more after the 
commencement of the new one, so that the actual 
mminium may not be reached till next year. The 
above .spot was of negative polarity, whereas most'of 
the single northern spots in the expiring cycle were 
positive. This is a further argument, though not a 
decisive one, for the spot belonging to the,,new 
cycle. 
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' JTbe Date of Stonehenoe. —In the September 
issue of Man Rear-Admiral Boyle T. Somerville dis¬ 
cusses a previous article in that journal by Mr. Stone 
on the date assigned by Sir Norman Lockyer, tlirough 
astronomical means, for the building of Stonehenge, 
He points out in detail the limitations which surround 
the dating of prehistoric monuments by means of 
bearings of sunrise or sunset. There arc also at 
Stonehenge two circles, one apparently considerably 
more ancient than the other. Neither of these stands 

■ on the arc of a true circle, and consequently it is not 
possible to discover the acchrate centre, nor any given 
diameter of either of them. The remains of the 
earthwork vallum do not lie on parallel lines, nor does 
either wall appear to be straight. A difference of 

■ date of looo years is effected by the movement of the 
observer of only one foot to left or to right of what 
may originally have been the true point of observation 
within the circle. The result is that the attempt to 
date either of the circles at Stonehenge by the azimuth 
of the midsummer sunrise is useless, as the present 
condition of ruin of the monument is too great to 
lay out from the ground-plan of either circle an 
orientation line of sufficient accuracy. If the 
orientation towards Silbury Hill can be considered 
a ])robabilily, as it was by Sir Norman Lockyer, the 
limits of date given by him, namely 200 years on 
either side of lOSo b c.. arc justified for whichever 
circle to wliich it related. 

Arab Anx in America.— The TJniversitv Museum, 
riula<lelphia, is in ihe fortunate position of being able 
to .spend largely on additions to its collections. In 
the Marcli issue of its Museum journal, Mr. G. R. 
Gordon describes some examples of Arab art which 
have recently been acquired. I'wo mosaic fountains 
of fifteenth-century work are charming, and aic 
appropriately placed in a room decorated with a 
woiiderfu] wooden door with carved ivory inlay from 
fourtccnth-ccntnry Cairo. The ornamentation of this 
d<w is singularly beautiful, tlic style combining small 
pioce.s clovo-tailed together, the result of the scarcity 
of large blocks of suitable wood in Kgyjit. There 
aie also some examples of Rhodian, Damascus, and 
Samiikand tiles, which are finely reproduced in 
toloiii to illustrate the article Mr Gordon gives 
some useful notes on the deselopment of Arab art, 
especially in connexion with the taboo of human and 
animal forms prescribed in Islam. At Fostat, near 
Cairo, a rubbi.sh heap in the town, abandoned in the 
thirteenth century for the present capital, has yielded 
some curious fragments of eaily Arab pottery, of 
which examples aic also reproduced in colour 

Origin of Anjmai. Pk-wknis.—T hat animals in 
general are, directly or inilirectly, dependent upon 
green plants for their supplies of energy is one of the 
most widely recognised generalisations of biological 
science. The importance of chlorophyll in the 
animal economy, however, seems to be by no means 
limited to the problem of food-supply. It is extremely 
doubtful whether chloropliyll is ever actually formed 
by the animal body itself, but it is very extensively 
taken in with vegetable food, and then apparently 
forms the basis from which a large number of animal 
pigments are built up, including the widely distiibutcd 
respiratory pigment, hemoglobin. Such, at any 
rate, is the finding of Mr. John F. Fulton, Ji., who 
contributes an interesting paper on " Animal Chloio- 
phyll: its Relation to Uiemoglobin and to other 
Animal Pigments" to the current number of the 
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Quarterly Journal fit Microscopical Science (vol. 66, 
Pt. II). It woulcl appear from these results that 
a vast number of animals ai’c dependent upon green 
plants for their ability to cany on the funcliori of 
respiration as well as that of nutrition. 

Sources of Vitamin A.-—In the Biochemical 
Journal (vol. xvi., No. 4) a paper appears under tlie 
names of H. L. Jameson, J. C. Drummond, and 
K. H. (toward, giving an account of the w'ork in 
which Di. Jamesfui was engaged at the time of his ' 
death. Previous woik by the otlier two authors had 
sliown that vitamin A is produced in green plants by 
the action of light Animals are appaiently unable 
to make it for themselves, aiul since the liver of fishes 
is one of the best sources of this vitamin, it was of 
interest to follow the course of its tiansfer to this 
place. In the present paper it is show’ii that a pure 
culture of the diatom Nitzschia prodiu.i'a the vitamin 
under the action of light Various molluscs were also 
found to contain it in considerable amounts. In a 
further paper in the same number of the journal, 
Prof. Drummond, Dr. Ziiva, and Miss ( owarcl show 
that the small organisms of animal nature making up 
the plankton on which small fish fi‘cd contain vitamin A 
in abundance, no doubt derived from the diatoms 
on which the plankton feed 'riius the cycle in manne 
life is complete. Whether this vitamin is identical 
with that preventing the onset of ritki'ts is made 
somewhat doubtful by a paper m the Journal of 
Biological Chemistry, vol. 53, p. 203, by McCollum, 
Sunmoads, Becker, and Shipley, in winch it Is shown 
that the vitamin A of cod-liver oil can be destroyed 
without depriving the oil of the substance which 
causes utilisation of calcium and its deposition in 
the bones. It may be that it is this “ vitamin ” that 
is produced in the human infant under the action of 
light. 

AN0MM.0US Storm Tracks —A communication is 
made on this subject to the U.S Monlhlv Weather 
Review for March by Mr. K. H. Bowic of the IJ S. 
Weather Bureau. Tlic author criticises thii cxplana- 
tioit of the paths of cyclones given in the text-books, 
and lemaiks that it would simplify the work of fore¬ 
casters if cyclones behaved in an orderly manner. 
The paths are shown of five exceptionally erratic 
cyclones, and especial care has been taken to ensure 
the accuracy of the chartc*d positions of the storm 
centres The erratic paths given traver.se the eastern 
United States : one storm wa.s of West Indian origin. 
Each of the tracks formed one or moie loops, and m 
forming tlio loop the turning in all cases was counter¬ 
clockwise Some notes on the erratic paths of the 
storms are added by I’rof. A. J Hourv, chiefly with 
the object of stimulating discussion. He notes that 
the temporary blocking in the path of the cyclone 
takes pkice in. the neighbourhood of water surface, 
and in each case of temporary blorking, except in 
that of the West Indian storm, pressure rose over 
the Canadian Maritime Provinces. 

CuMATiv and Photography. —An article by Mri 
II. G. Cointhwaite on this subject appears m the 
U.S. Monthly Weather Review for March. The wide 
variations in the strength of daylight with the time 
of <Iay, season of the year, conditions of the sky, 
and with latitude and altitude, as well as the effects 
of temperature and huimdity on pliotographic and 
chemical processes, are recognised and discussed. 
The actinic light is naturally brightest when the sua 
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is at (Ji near the zenith, and it dims rapidly with 
oblujuity of its rays. The seasonal variation 
due to this cause is said to be too often overlooked 
or uiidi rcslimated by amateur photographers, the 
slroiigth of the light being about'twice as great in 
suinini‘1 as m late aiitiiinii or winter. It is nicnlioned 
that cluriiig heavy laiiifall the liglit is jdiotograpliKally 
stronger than in densely cloudy wcatlier without rain, 
due to the light rellected from the falling raindrops 
Tropical daylight is assented to be about twice as 
strong photographically as summer d<ivhght in lati- 
tiuie .jo , and about four times as bright as winter 
daylight at this latitude 'J'he light is much brighter 
along the sea coa^t than inland ('heiuical ai.tivity 
in dm'elopmg and lixing piocessis is greatly increased 
with high temperatures, and correspondingly retarded 
with low tmuperatmes I’hotogiaphic tilms ami 
prints mav he subjected either to high tmnperatures 
or Ingli lumiKlily witlumt excessue deterioration, 
but m>t to both in combination lioth jinnts and 
films ari' said to deterioiate rajiully in the moist 
tropu s. but tho,s(“ developed ami fixed under tropical 
conditions liave a giealer permanence in the tropics 
than tliose de\elope<l ami printisl m the temperate 
zone and ''Ubsc(|ucntly taken to the tropics. 

F.1,1 C 1 RU' \l. Kl sis I IVI I V OK SiKKI.S UNDl-R STRKSS 

—'I'lie nneiil rescaulies of Ih'idgman luu'c shovn that 
under liydiosliitu pressme the losisliMtv of steels 
del reuses, wiule the earlier voik of loinlinson on 
stretched steel wiics slunsed that under lensuui less 
than the elastic limit the resistivity increased 
Accoiding to tlic May issue of the Scieme liepoits 
of Sendai I nucisity, Mi Sm-iti h'ukuta has, under 
the (liicction of i’rol Honda, earned the observation 
of tin- tilts 1 ol tension (u: losistnity bevond the 
i‘iastic iiiint, .mil siiccectled m showing that up 
to stresses nl the oidei of 3000 kilograms per st| cm , 
steels with \.11 ions carbon contents increase m 
rcsistiviU I ij 10 “percent per kilogram per st| cm 
0/ tensile s(res^, the jiropoilionaiity contmmng past 
the shouidei of the stress-strain cmvo. In all cases 
about «io per i ent of the observed change of resistance 
of the s])ecimen was due to its elongation and cross 


fii—N’oliinu'IV of “ Kxpei imeitlal 
Kepoits" has leceiitly bi'on pub- 
lisffl^BBPthe (jI.iss Tei hnologv Dep.irtmcnt of tlu‘ 
1 'lawBPBi v (if Slieflield ! t comprises a sei les of r(‘ports 
by nr W Iv S furnei and Ins stall, principally on 
the inthieiM e of aluimimim on .sodium and .sodium 
calcmni trisiheate gkisscs. Almmmum is shown in 
llic first paper. No \'JI , to facilitate manipulation 
in lanijwwoi king and loassistm prcv’enlmg flcv’itritu a- 
tiou. The sei oiuJ jxipiT on (hc‘ effect of alummium 
on the anne.iling temperature i-' less convmcmg, as 
it neglects cjuestions ol time and lates of cooling 
Pelouze’s (onclusion tlial as aluminium is substituted 
for sodium the density increases, is reversed m pajier 
IX , (haisiiv and refraction bolii apjx'ar to dimmish. 
Careful siuiing has ovidentlv been necessary to detect 
the small variations recorded In determining the 
thermal i'X]>ansion effect of silica and sodium oxide 
in sodium silicate glasses, a silica factor value vc-ry 
(tillcrent from that of Schott has been obtained In 
the next paper. No XVC, the cffeit of aluminium on 
thermal e.xpansion is cousulcicd, but further research 
is ovidentlv reipiircd 'J‘wo of the most practical 
papers deal with tiu; relative advantages and dis¬ 
advantages of limestone, bur^ lime, and slaked lime 
in common glass batches containing soda ash and salt 
oake."^ 'I'he slinnkage, porosity, and other properties 
of British fireclays arc -discussed in paper XXIII 
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Comparison is made with one foreign clay only, the 
German Grossalmerodo. In view of the present 
conditions it might have been well to include several 
of the French clays which compare favourably wit^ 
Grossalmerode. h'ollowmg two papers on lime- 
magnesia gla.sses, a geiural report on glass and one 
on the refractory materials, both by Dr. Turner, are 
rejinnted. The glass industry is to be congratulated 
ujxm its close association with the University of 
Sheffield and the Society of Glass Technology 

Phoiographic Sp.nsitomktrv and Teshno —The 
Washington Govcrmnenl Printing Oriicc has issued 
No. 439 of the Scientific Papers of the Bureau of 
Standards on the “ Seusilomctiy of Photogiajihic 
Emulsions and a Survey of the Characteristics of 
Hates anti Films of American ^taniifacturc," by 
Faymond Davis and F M. Walters, jun For several 
years the Bureau of Standards has made measure¬ 
ments of the characteristics of photographic light- 
sensitive materials, aiming at umforrnity in the 
standaidisalion of methods, so tliat the results by 
j various workers may be directly comparable. The 
present pajier gives details of the principles involved 
m pliotographic sensitometry and testing generally 
as introduced by Hurter and Dnlficki and publislied 
over and over again during the last tliirty years 
Pcihaps It is desirable to restate them to reiuler the 
paper more complete The nietlioils of the Bureau 
are more original. Their light source is a (> to y volt 
Mazda C automobile headlight with a special blue 
glass filter, giving 273 caiulle-power and the colour 
of average yearly noon sunlight at the latitude of 
Washington 'J'he principal other deviation fiom 
H and 1 > methods is tliat the Bureau of Standan'ls 
delines the spi'eil of a plate as 10 divided by the 
inertia, instead of 34 divided by the inertia as adopted 
by Hurter and J)rillicld to fit 111 with tlieir actinomoter 
Tuir coloiii sensitometry a replica grating is used with 
a slit 2 inches long, and the exposure is graduated by 
a disc with suitably curved .ajicrtures that is rotated 
close in front of the slit. 'I'lic nudhods of making 
other tests arc fully described ,\]>peiide(l are 86 
charts, each dealing with a single plate and giving 
three characteristic i urves representing the lesult of 
(levclopmenl for 3, 6, and 12 minutes lespcctnelv, a 
contrast develoyuuent curve, a fog contrast ciiiv<\'tlio 
fog being exclusive of the glass and gelatine, .i sinictro- 
gram showing colour sonsitivimess, expo^uie factors 
for several colour hltc'rs, sjieed, extent ol the straiglit 
])art of the characteristic cuive, and the resolving 
power estimated by a standardised metliod Only 
sensitive materials made m tlu' I’nited States, and 
piactiCidly all of these, are dis(.iisscd 

Shl’VKATION OK IsOlOl’l.s Ol- TjVI) —Ttl tllO 

Scientific Piocecdings of the Royal Dublin Societv 
for August (vol xv’ii N S. No 6), Drs 'X. Dillon and 
TD Claikc and Mr. V. M llmchv describe some pre¬ 
liminary experiments on the separation of the isotopes 
of lead by a chemical method 'J'he process is based 
on the reaction between lead i‘hIori<le and an organo- 
magnesium compound : 

2PbClj I jMgRX PbR, 4 2.MgCD l iMgX,+Pb. 
Hoffmann and Wolf in 1907 had already found 
that when lead chloride containing radium-l) reacted 
with inagne.sium phenyl bromide, most of the radio¬ 
activity w'as found in the metallic lead st-parated by 
the above reaction, and tins w'as confirmed. With 
the tw'o portions of lead separated, the atomic 
w’eights 207-1 and 207-3 or 207-4 found, and it 
IS considered that the diffenmt isotopes of lead are 
not identical m th<hr chemical properties in the 
reaction chosen. BMcther experiments are in progress. 
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Potato Trials 

CIR DANIEL HALL, Qiiof Scienlific Adviser of 
tlie Ministry of Agriculture, presided at the 
public inspection at Ormskirk on August 24 of the 
eightii senes ol annual trials of new |K)talo varieties 
for iminunity from Wart Disease {Sytuhitrium endo- 
bioiitimi) In addressing the important gathering of 
growers and scientilic workers, Sir Daniel expressed 
the view that the disease must inevitably spread over 
the whole of Great lintain. Tlie only known pro¬ 
tection against the disease is to plant \^incties which 
are immune fr<im its attacks , unfortunately the most 
popular of the varieties at present grown are not 
iminunc. J'he production of new immune vancties 
with good cropping, cooking, and keeping qualities is 
therefore essential, and it was with the view of enabling 
raisers to ascertain whether their new productions 
would resist the disease that these trials were begun 
in 1915. In that year 94 stocks were sent for test ; 
the trials have been largely developed by the Ministty 
of Agriculture, <ind since 1920 have been carried out at 
the Potato Testing Station of the National Institute of 
Agricultural Botany 'This season 2500 stocks were 
planted In an attempt to keep the spread of the 
<lisease witliin bounds the Ministry issues annually a 
list of ni-v\ \aneties which have jnoved imimme in 
tlu' Inals Only listed varieties may be planted in 
infected soil, or sent nwav from infected .ireas for 
seed puiposc'. Before a varudy is regardefl as immune 
It must have been giown at Ormskirk Ifir two con¬ 
secutive seasons without succumbing Siqipkunent- 
ar)' one-year Inals of sm.d] stocks (not o.sceodmg ten 
tubers) of scrdlmgs are conducted for the information 


at Ormskirk. 

of raisers, but these trials are not taken into account 
by llio Ministry in diawmg up the list td imimmes. 

It Is apparent trom the lesidls of ihe last two 
so.isoiis that the r.imhdl affects Hu; incidence of the 
disease In the dry summer of loii the disease 
appeared very late, and its attacks wctc li'ss severe , 
this season, with much lain, the disease h.is appeared 
earlier and i.s very marked iff Hie 91 new stocks 
that arc being tc'sted for the second season, 10 have 
so far succumbed, though they esc^iped l.ist year 

There are 123 stocks under Inal for the first time 
this season. 58 have aheady succumbed and 48 
cannot be distinguished fiom piev'iously existing 
varieties. The number of vanelu's entered <is new 
but m fact identical with oldei vanelies is, however, 
much smaller than in provuais yeais owing to the 
activities of the Svnonyni (’ommittc’c of the Nkitioiial 
Institute of Agricultural Botany. 'I lu“ (iMc*-y<'ar .seed¬ 
ling trials occupy 1700 of the 2500 plots, and 500 are 
])lantcd with stocks of established valU'lle^ lor demon¬ 
stration purposes 

'Ihe Institute is also conducting, foi the second 
vc'ar, trials to cstabhsli the relative dates ol maturity 
of nine mqiortant lirsl c-arlv varu-lu-s, and tlu' m- 
Jlueiu'c; of source of seed on date of iiKitin it v and yield, 
Tlie liials aic eomposC'd <jt Huee t lieipiei b i.iids, one 
c<uisisling of all <» stoi ks drawn bom -S dilleicnt 
distru ts. one of all 0 stocks fiom one dl^tnct, and 
the third ot one slock <liM\vn trom all iS distiicts 
The results slioiild also lie of v.dne m mduatmg 
tlu* mo.st acrniate metluKl for (oiutiKlmg joeM 
luals 


International Reunion 

O N Juiu' 21, 22, and 23 there was held at I’trccht 
an mteinational reunion of chemists, whicli 
was organiseil liy Profs Ernst Coh('n, H K. Kniyt, 
and P van Bcunburgh, of the Pmversity of Ptrecht 
Among lliose also present may be mentioned •— 
Al)« 1 (Vienna), lkui«T ((inniingen), Baly (Liverpool), 
Bilht' r (\'u‘nna), Bjeiium (Coponliagcu), P»odenstcm 
(Hanover), Ihanksina (T.eiden), Brc'dig (('arlsnilie), 
Bioiisted (ropenhag(*n), CVnlncrschwer (Riga), Dennis 
(Ith aea, N ), Doiinan (London), Dubsky (Ihunn), 
I'lmich ((jrax). llalm (Berlin - Daiilc'm), Holleman 
(Amsterdam), Maclnncs (Cambridge*, Massachusetts), 
Jaeger ((Groningen), Jorisscn (Loidcm), Kailan 
(Vienna), Klemeiu; (Vienna), Lewis (Liverpool), Noves 
(I b-bana, lllmoisL Petersen (Copc^nhagen), Pf<-itter 
(Bonn), Pucard (Lausanne), Prcgl (C.i.i/), Pi'nuh'rs 
(Dellt), Si lienck (.Munster), Sciulow (Moscow), Scldeiik 
(Bcilm), ^simek {Bnmn), Skrabal (Gra/), Stc:»ck (Berlm- 
Dahlem), Waldc'ii (Rpstock), Wcgschcider (Vienna), 
Wieland (Freiburg in Itreisgau). and WintlH*r (('open- 
hagen). 

During the scientific meetings a number of vety 
interesting papers were read, which gave rise to good 
discussions. Among these may be inention<‘d the 
follow'ing: pbotoeheniical catalysis (Jialy) , the 
photochemical combination of liydiogen and chloiine 
(Bodenstem) , Irec radicals (Walden) ; contributions 
to the chemistry of the free radicals and the variable 
affinity-value o‘t the carbon link'ing (Schlenk) ; free 
radicals (Wicland) ; positive and negative valence 
(Noyes) ; the preparatioi. and properties of metallic 
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f Chemists at Utrecht. 

germanium (Dennis), .disorption colours of the 
sei ouft order (Pi(iar<l), and adsoiptioii and dis¬ 
tribution (Schilow) 

The chemists attending the nieelmg rcceiveil the 
heaiLicst of wcl< onu's and tlu* most lavi'.ii hospitality 
from Ihcir DuUh iol!eagu<*s, who anaug(*d a senes of 
luiu hes, {Imiiers, and c.xcursioiis I'ew' oj Hiose who 
were piesent will ('ver forg(*t the sjilendul liospitality 
of IToliantl, tfu’ excellenee of the .irr.mgements, and 
the .itmosphere of good fellowship whuli cliar.u tensed 
the meeting 

Oil the afternoon of the second dav a rei.i‘ption was 
given by the Diitcli ('liomical Assex latioii, while on 
the afternoon of the last da\’ Hie members were 
invited to tea by Count Dr van L\’iideu v.in Saiiden- 
biirg, (iovcinor of the Provnue of Dliochl, and 
Countess van T.yiiden v.iii S.mdenburg I ho meeting 
concluded with a banquet .it the ILulliotol, Baani, 
which was preceded by a visit to the beautiliil Botanic 
Gardens of the University of Utn'clit 

The heartiest tliaulcs of all tlu* (hemiMs who 
attended the meeting are due to Prof Jinist ('ohen, 
who acted as a most genial and ellicicnl piesiilent. to 
his collaborators, anil to all tliose m Holland wbo 
subscribed so liberally towards tlie (*\penses of 
the reunion. It was felt by all prcMUit that 
Holland had done m the most graceful way 
a noble piece of work towaids the promotion 
and restoration of that mteination.il friendship 
of science which is of such vital importance for 
the w'orld. F. G. D. 
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, Summary of the 

By Prof. H. T. H. Piaggio, IToiversity — 


I. J3REAKOOWN OK OhDER THEORIES.—ITje oWcf 
clcctromapnelic theory of moving bodies did not 
agree with cxpcnnient, or even with itself. For 
e.xample, tlie tlioory of a magnet moving in a straight 
line towards a fixed conductor gave results quite 
different from tliose of the theory of a conductor 
moving m a straight lino with the same velocity 
towards a fixed magnet. Yet experiment showed 
that the results should be the same, deiiending only 
on the relutwc velocity. Again, the irther was 
assumed to be at the same time quite unaffected by 
the cartli's motion (to explain aberration), partly 
affected (to explain Fi:^rau’s water-tube experiment), 
and entiiely alfectcd (to explain the experiments of 
Michelson and Morley, Lodge, Rowland, Rayleigh and 
Brace, Trouton and Noble, and others). 

II. Fundamental Assumetions of Einstein's 
Restric'iED Theory (1905).— This takes over Max¬ 
well’s theory so far as it applies to bodies at rest 
relative to the earth and deals with other systems by 
the two following assumptions . 

(1) All electrodynamical and optical ecpiations 
which liold for a system S hold also for another 
system S' which, relative to S, moves with uniform 
velocity t! in a straight Imc. 

(2) Light IS propagated lu a vacuum with a velocity 
c which appears the same for observers in S and S'. 

Kinepiaticat deductions from these assumptions .— 
These imply that the measures of time ami space 111 
S and S' must be such that 

+ 22 _ cH'^ ^ ^ '3 + ^ '2 + 2^3 „ 2 ^ 

from whuh, taking tiic corresponding axes in each 
system to be parallel and the relative velocity to be 
along Or (or i)x'), we can prove that 

where/i-(^x-^2j . (A), 

hence two obser\'ers, one in S and one in S', will each 
imagine 

(i) that a rod along O.r (or Ox') in the other's 
s\stem has contracted in the ratio : i ; 

(li.) that tlib other’s clocks (supposed controlled by 
light Mgii.ds) lose, taking fi seconds instead of 
I foi a beat, 

(lii.) that tb<' events which the other takes as simul¬ 
taneous are not so 

What they will agree about is the velocity of light, 
c, their own relatue speed, and the interval between 
two sets of values, x, y, z, t, for two events, this 
interval being dotined as 

\ 

which may be written, 

{c^di^~dx^--dv^~d:-^-}. 

It is genet ally denoted In 1/5. 

dx 

dx’ dt~^ 

From equations (A) - 

• ^ c^di 

velocity of tJic body moving along Ox (oi O^^') is V in 
the system S and V' in the system S' 

,, V' + v 
or V= —- v,- 
vV 
i+-:r 




by combining two velocities V' and v, each of which 
is smaller than c, we obtain a velocity V which is, 
always smaller than c. (The statement that '‘no 
velocity can exceed c " is too sweeping; the velocity 
of light in a thin metal prism exceeds c.) 

Electrodynamical deductions from these assumptions. 
—Transforming Maxwell's equations for free space 
in which electrons move with velocity V along Ox we 
get from assumption (i) and equations (A) that 
E'x=E,. 






(e,-?h,) 


'h, + “e,) 


3 a. 

ii 

X 



= pp[i- 


i;V\ 

“ c*/• 


fB). 




This is confirmed by Fizeau’s water-tube experi¬ 
ment, and (it is claimed) by Majorana's moving 


The expression for p' gives the remarkable result 
that the charge on an electron appears the same in 
both systems. From these we can deduce: 

(i.) Doppler’s eftect in the modified form— 


, where v is the relative velocity 

in the line of sight, / and /' the frequencies ; 
(li.) a modified law of aberration ; 

(iii ) the force exerted by light on a moving mirror; 
(iv.) the electric and magnetic fields due to a uni¬ 
formly moving electron 

The differences between these forms and those 
given by older tlieones are too small to be detected 
by experiment 

Dynamics of an electron {slowly accelerated ).—With 
the additional assumption that every eh'etron has 
a constant m associated with it, such that force,-■ 
mx acctleralum at tiie instant when the electron is at 
rest in the system of co-ordinates used (and only at 
that instant), wo deduce that in any other system the 
eejuations of motion arc 


m;i 


mp 


d^-v 

df^' 

dK' 




II. 




+ n „ 


where e is the charge on the 
electron and the axis ot x is 
taken in the diicclion of its 
\eloi.itv V. The second and 
third of these eipuilions are 
confirmed by liucheror’s ex¬ 
periments 

If, with Lorenlz, wc take the right-liand skies as 
the components of the forte, and retain the old law 
force - mass x acceleration, wc find it necessary to speak 
of a longitudinal mass and a transverse mass mp. 
But we may rewrite the left-hand .sides in the 

symmetncalform 7 t {>“0 

I'his suggests the definitions ; 

mass (M) - mass at low speeds x p (both for 
longitudinal and transverse mass); 
momentum = mass x velocity ; 

force-rate of change of momentum. 

Defining work m the usual way from force and dis¬ 
placement, we can further deduce : 

Work done on an electron ■'•increase of its kinetic 
cneigy, provided that kinetic energy is defined as 
Mc* + a constant = m/^4* + a constant. 

If we take the constant equal to -nicf this new 
definition reduces to Inw^ approximately for small 
values of vjc. l-'iomMaxwell’s equations we can derive 


mirror experiment. From this formula-we see thaw four relations for an isolated system pfdeo|tons which 
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may be mcanestum 

&nd 

energy .of^i8^e1»ctipi2S'|j^d^'ed’;M above, and i^t 
&e mom^^m and the Held are.iacluded, 

the momentum of the field per unit volume being 
. defined as li/c*, where n is Poynting's vector. 01 > 
servations on the spectral lines of hydrogen, and 
Guye and Lavanchy's experiments on cathode rays, 
confirm these results. 

III. Fundamental Assumptions of Einstein’s 
Generalised Theory (1915).— (i) For an infinitely 
small region of space and time, axes may be chosen so 
that the restricted theory is true in that region. This 
implies that for two events there exists a certain 
absolute quantity, the interval ds, which, by a suitable 
choice of co*ordinates, may be expressed as before, but 
which in a general system of co-ordinates, x^ Xt, 
(these being arbitrary functions oixyzt), take the form 
sli'S.r'l^tgrtdXtdxt), where r and s take all values from 
I to 4, and the g’s are functions of a^,. 

(2) All physical laws must be expressible by means 
of equations which are valid for all co-ordinate 
systems. That is to say, the equations are covanant, 
or unaltered in form, for the most general transforma¬ 
tion (not necessarily linear). Newton’s law of 
gravitation and all other laws that do not satisfy this 
condition are to be modified so as to conform with it. 

(3) The Principle of Equivalence. —A gravitational 
field of force at a point or infinitely small region is 
exactly equivalent to a field of force introduced by a 
transformation of the co-ordinates of reference, so 
that by no pos.siblc experiment can we distinguish 
between them. (Eddington pointed out that the 
assumption is made for phenomena which depend on 
the ^’s and their first differential coefficients, and in 
general it will not apply to those involving second 
differential coefficients ) 

(4) The path of a particle in a gravitational field is 
sucli that 5/if5 = o. (For the case when there is no 
gravitation this reduces to Newton’s fir.st law of 
motion.) This assumption reduces particle dynamics 
to something like the geometry of geodesies on sur¬ 
faces, except that we have four independent variables 
instead of two. 

(5) Although the coefficients in the expression for 
ds* are capable of infinitely many forms, according to 
the system of co-ordinates used (just as in measure- 
meiu- on a surface the s<]uare of the shortest distance 
on the surface between two points can be similarly 
expressed in many forms corresponding to the choice 
of the independent variables), yet these g's are not 
quite arbitrary functions of the co-ordinates, but 
satisfy a set of partial differential ecpiations (analogous 
to those which for a .surface express intrinsic pro¬ 
perties of that surface). These differential equations 
are assumed to be of a certain particular form, known 
as those expressing the vanishing of the contracted 
liiemann-Chfisioffel tensor. (A tensor may roughly 
be defined as a generalised vector. If all its com¬ 
ponents vanish in one system of co-ordmates, they 
all vanish in any olhef system ) This assumption is 
not quite as arbitrary as it looks, for it is the second 
simplest set which is of the covanant form required 
by assumption (2). The simplest set of all corre¬ 
sponds to the absence of any gravitational field. 

(6) The energy of a gravitational field exerts 
gravitating action just like ordinary masses. This 
assumption leads to equations which may be inter¬ 
preted as implying the conservation of momentum 
and energy, including contributions due to the 
gravitational field (and to the electromagnetic if 
present). 

Mathematical Deductions from these Assumptions .— 


I nunfbei: of solutions is infinite. i For a single heavy 
'"■mass, ehoosing the units, so tha^^ ^ and the gravita- 
ticmal cflnstant are unity, . 

Schwarzschild gave 


- (i - ■” ) rW* - r' sin W- 


{dr* + r*do* + r* s:n* 0 d^*). 


F. W. Hill and G. B. Jeffery gave 

( 

and Painlev 4 has given a great variety. 

(6) Perihelion of Mercury. —From any of these 
forms and assumption (4) we can by the Calculus of 
Variations determine the orbit of a planet. The 
orbits so deduced differ very little from Uiose cal¬ 
culated on the Newtonian laws. The only difference 
big enough to be observed is that for Mercury. 
Levorner estimated that the older theory differed 
from observation by about 43"' per hundred years. 
Einstein's theory - accounts for these 43'. (But 
■Grossmann (1922) has recalculated the old discrep¬ 
ancy as 38^ not 43"'.) 

(c) Deflection of Hay of Light bv Sun’s Gravitational 
Field. —The rays should be slightly curveil, as if the 
gravitational field round the sun were a converging 
lens, thus making stars on opposite sidi‘s of the sun 
appear farther apart than when the sun i.s in another 
part of the sky. The result of the measurements 
made during the solar eclipse of May 29, 1919, 
agreed very closely with Einstein’s predictions. This 
is strong evidence in support of Einstein’s modifica¬ 
tion of the Newtonian law, as on the old law the 
deflection should be only half the amount predicted 
by Einstein and actually observed. 

{d) Spectral Shift. —Einstein believes that the 
formula for ds* implies that the spectral lines in the 
light coming to us from the surfaces of big stars 
should appear shifted towards the red end of the 
spectrum. Eddington and others think it possible 
that this argument may be founded on an assumption 
which may be rejected while the rest of the relativity 
theory is retained. Grebe and Bacbom (Bonn) claim 
to have observed the predicted effect, and so do 
Perot and Buisson and Fabry ; St. John claims to have 
shown that it does not occur, but his results have 
been doubted. The experimental difficulties are 
enormous. 

{e) Apparent Contraction of a Hod placed radially in 
a Gravitational Field. —Einstein deduces this from the 
formula for and also deduces that there is no such 
tangential effect. Painlev^ (19-21) strongly objects 
to these deductions and points out that by taking 
other forms of ds* we can reject these conclusions, 
while retaining all the verifiable results of the theory. 
If Einstein’s views are correct, Euclidean geometry 
{e.g. Pythagoras's theorem) is not exactly true for 
measurements made in a gravitational field. It will 
be replaced by Hlemann’s geometry. 

IV. Einstein’s Cosmological Theory (1917).— 
The leading feature of this is that our universe, as 
measured by material rods or light rays, is finite, so 
that a ray of light will never get more than a certain 
distance from its starting-point. However, he is 
willing to admit that other universes may exist out¬ 
side this limit, but such that their light can never 
meet ours. Eddington and others regard this theory 
rather unfavourably. 

V. Einstein’s Views on the ^ther (i92o).*«-%. 
Space is endowed with physical qualities. In this 
sense, therefore, there exists an ’‘aether.". Without 

,^phld be nq» propagation of light. Bqt 
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aether may not be thought of aa endowed with the 
hysical properties of material media. It must not 
e considered as either fixed or moving. No explicit 
use of any conception of the aether is made in the 
theory of relativity. It is difficult to see what use 
could be made of the above views, which are chiefly 
negative The phenomena of the gyroscope and 
Foucault’s pendulum (and Sagnac's optical experi¬ 
ment), which on the Newtonian ideas arc attributed 
to absolute space, are attributed by relativists to the 
□3ther or the effects of the lixc<l stars—which is 
rather unconvincing. 

VI. Wkyl’s KxTENDF.n Thkory (1918) — Whereas 
Fiiistein’s interval clepend.s only upon gravitational 
phenomena (although Maxwell'^s erjuations and all 
electromagnetic effects fit into the framework thus 
constructed), Weyl assumes that the length of the 
mcasuiing rod depends upon the route it has taken 
in the n(“igh!)ourhood of electromagnetic fields. When 
these arc present, the interval is no longer a definite 
quantity (thus weakening the argument for the 


spectral shift). This theory accoants for Maxwell's 
equations and introduces Einstein's cosmological 
term in a natural way, and adds the law of conserva¬ 
tion of electricity to those of conservation pf momen¬ 
tum and energy. On the other hand, it introduces 
great complexity into geometry and appears to imply 
the impossibility of metrology, beyond a certain— 
very high—degree of accuracy There is no experi¬ 
mental confirmation. Einstcm does not accept it. 
Eddington (1921) has generalised Wcyl’s mathematics, 
but says, ” Einstein’s postulates and deductions are 
exact. The natural geometry of the world ... is 
the geometry of Rieniann and Einstcm, not Weyl's 
generalised geometry or mine.” 

VII. PAiNiF.vit’s Semi-Einstkinian Theory of 
Gravitaiion (1022)—This retains Euclidean geo¬ 
metry and the old ideas about space and time. By 
axioms which are somewhat similar to those of 
Einstein, but wliicli make no reference to the re¬ 
stricted theory, Schwarzschild’s form of and the 
verified astronomical results are obtained. 


Kitchen 

''PHERK is probably no more difficult problem 

^ presented to the heating engineer than the 
kitchen range So complicated is it that it would 
appear that no single appliance could possibly he 
constructed to suit every house or even any large 
number of houses, and that c.ich installation would 
have to be adapted to the requirements of the special 
household I'or example, a working-man’s cottage 
usually re<|inros only one file, which, in the absence 
of a gas cooker, must s.itisfy tlic (juadruple duty of 
licating the room, the oven, the hot-plate and the 
water, wherc»is a belter class oi house might use, an<l 
with greater (xx>nomy, a gas cooker and a coke boiler 
for the supply of hot water and radiators Then, 
again, 111 an ordinary household, cooking is an opera¬ 
tion oceupying two or three hours per day only, while 
hot water is likely to be required at any moment 
throughout the day. Heating of the rooms is 
required continuously all day in winter, but not at 
all ill summer The inevitable consequence of such 
an intermittent demand is a low efficiency 

W(‘ have before us two important pamphlets 
embodying the researches of Dr. Margaret F'lshcndcn 
and Mr A H Barker carried out umler the auspices 
of the l-'uel Research Board * Dr. Fishenden has 
restricted lier investigation to the comparative 
efficiency of ranges lireil with ordinary bituminous 
coal and those lieatcd with the special coke cakes 
(low temperature coke) produced by the Fuel Research 
Station at K Greenwich. She finds that low tempera¬ 
ture coke yields a greater proportion of total heat for 
radiation or for water heating than bituminous coal, 
while for oven heating the coke compares less favour¬ 
ably with coal, the advantage of coke being largely 
due to radiation effects. She finds, moreover, that 
in an open kitchen range with ba.k boiler about 17 
per cent, of the heat of the coal is used for hot water, 
and in modern designs it varied from 13 to 10 per 
cent, a result rather higher than that found by Mr. 
Barker. 

‘ It IS unfortunate that Dr. Fishenden’s experiments 
do not include ordinary,coke, as the low temperature 
coke prepared by the^^uel Research Board is a 
commodity not yet oil |he market and unlikely to 

* ('VTIm* EITm ifiicy Coke in D'unt'lic Appliances, 

by I>i Marg.iret W. 1 aH&{u Fuel Reso.nrch Board, Technical Taper 
No 3 tondon J 1 M Office, 192.Z. od iicl 

(2)lests on Ranges nnQioking Appiiaiires, bv A H Darker. luel 
Research Board, Siiecij H^S iH No. 4. Loadon: H.M. Stationery Offire, 
1943. ss. (4 iftt. 
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Ranges. 

appear there, as it is obviously too costly to compete 
at present with either coal or coke. 'I'he rejxirt of 
Mr. Barker (who is lecturer on heating and ventilat¬ 
ing engineering at Umversitv College, London) deals 
m a very comprehen.sive /ashion with the whole 
subject of kitchen ranges, and the results of a large 
number of practical tests on old and new designs using 
coal, coke, and gas as sources of fuel. The introduc¬ 
tion to the report contains the following statement ; 

In the design of British cooking ranges, attention 
has hitherto been mainly devoted to securing cheap¬ 
ness of construction and convenience of use. Economy 
m fuel consumption has only played a minor pait in 
determining the different types in use The shortage 
and high price of coal have, however, emphasized the 
necessity for fuel economy and, conse<niontly, of an 
examination of the efficiency of Bntish kitchen ranges. 

. . . The strong prejudice in favour of an open-fronted 
fire appears to be peculiar to this country. In most 
other countries a cooking range fire is usually closed. 
... In view, therefore, of the .scarcity and high price 
of coal at the present tune, it appears to bo a matter 
for serious consideration whether steps should not 
be taken to encourage the more general adojilion 
in this country of ranges which are more economical 
in fuel consumption tlian those of ordinary Bntish 
design.” 

In his general summary Mr Jiarker lias arrived at 
the following conclusions . that the general elficiency 
of all ranges on the market at the present time is low, 
the actual oven efficiency ranging from 0.75 to 5 per 
cent., the usual being about 1 per cent, that of the hot 
water supply from 7 to 17 per cent, or usually ii per 
cent, and the hot plate from i to 12 per cent or 
generally below 6 per cent. He estimates that the 
modern type of range wastes 85 per cent, of the fuel 
111 heating the air of the kitchen (about 30 per cent.), 
by absorption in the brickwork (about 30 per cent), 
and lost in the flue gases (alxnit 2.5 per cent). 
Economy may be effected by not setting ranges in 
brickwork, by preventing leakage of cold air into the 
furnace and flues, and by doing away with the hot¬ 
plate or covering it when not in use, and also the 
oven door, with non-conducting material. He ad¬ 
mits, however, that these losses are unavoidable if 
the present convenience and cheapness of the ordinary 
range are to be retained and one fire made to serve 
so many different purposes. But if the efficiency 
is considered irrespective of convenience, cheapness, 
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and space, then it would be necessary to have separate 
fires for oyen. hot water, and hot-plate. This is 
obviously impracticable; but. on the other hand, in 
a well-insulated oven heated over a small fire without 
excess of air by leakage, an efficiency of 30 per cent, 
might easily be achieved, and, he adds, “ there is no 
reason why a whole dinner could not be cooked in 
such an oven'with 2 lbs. of fuel.” But beyond 40 
or 50 per cent etficiency in the oven it is impossible 
to go, and the ideal conditions can be attained only 
by electrical heating. 

'fhe adoption of an independent boiler would raise 
the efficiency of the fuel for the hot water supply 
from an average of 8 to 10 per cent, to 40 to 45 per 
cent., a figure which Dr. Fishenden gives for a cokc- 
fired boiler. On the other hand, for a small household 
such a boiler is too large, and a small boiler is difficult 
to fire and keep alight, especially with coke. 

The principal cause of loss from a hot water equip¬ 
ment IS not so much the low efficiency of the apparatus 
is the subsecjiicnt loss of heat from the storage vessel 
radiation. Hot water should bo generated when 
it is rcHpured, and this can be done only by gas as in 
the gas geyser, which is (dficicnt and useful though 
clumsy* and dangerous. If the appliance can be so 
arranged that the fire can be lighted and burn itself 
out, a sufficient supply of hot water would be pro¬ 
duced for a whole day’s use provided the heat was 
not allowed to escape by proper insulation 

The r(‘port contains a lot more useful, practnal 
information as to the method of installation, but 
perhaps tiie most significant and etuouraging part 
of the report is the improvement in etficiency which 
Mr. Jiarker has himself effected m ranges of his own 
design whereby ho has reduced tlu' fuel consump¬ 
tion by about 70 per cent It is to be hoped that 
this new type of range will soon be placed on tlie 
market. J. B. C. 


University and Educational Intelligence. 

l.EivDS —The lum degree of Doctor of Science has 
been conferred on the following Sir Charles Scott 
Shenington, G B 11 , president of the British Associa¬ 
tion , the Due dc Broglie, Institut <rOptujuc, Pans , 
Dr C G Joh Petersen, director of the Danisli Bio¬ 
logical Station, CojK'iihagen . and Prof P. Weiss, 
director of the Institut de Physique, University of 
Stradiourg. 

Lonuon —Mr. T. A. Stephenson of Kingsv\ood 
School and University College, Aberystwyth, has 
bet'n appointed assistant ni tlie department of 
zoology and comp.irative anatomy at I’niversity 
College. 

A programme of public lectuies. admission to 
which is free and without ticket, to be delivereil 
at (Uiiversity College during the coming term, has 
been issued It includes lectures on social life m 
Egypt by Prof Plindens Petrie, on recent excavations 
in Malta by Miss M. A Murray, on the beginnings of 
science by Prof. G IHliot Smith, on the nature of 
intelligence by Prof. C. Spearman, and a scries of 
lectures on phonetics, including one on the nature 
and reproduction of speech sounds by Sir Pichard 
Paget. At King’s College there will be a course of 
ten lectures by Prof. II. Wildon Carr, commencing 
on October 5, on the new method of Descartc.s and the 
problems to which it gave rise , five lectures by Miss 
Hilda 1 ). Oakeley on the Stoic philosophy, com¬ 
mencing on November 9 ; one lecture on October 9, 
at 5.30, by Prof. G B. Jeffery on Einstein’s theory 
of relativity; six lectures, commencing October 17, 
on modern hydro-elcctn* imginecring practice by 
E. M. Bergstrom; and three lectures, commencing 
November 28, on the fuel problem from an engineering 
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standiwint by Dr. C. H. Lander. Complete lists of 
the legates can be obtained on application, enclosing 
a stamped addressed envelope, to the secretary of 
the college in question. 


An article on “ The Now Univeisity of London,” 
by T. Id. Humberstono, apjiears m the Knglish 
Review for September .\ftor showing that so far 
back as the twelfth century there existed in London 
all the necessary elements for the formation of a great 
university, and speculating as to the reasnus why, 
nevertlieless, it was not until the nineteenth that one 
came into being, the writer describes the establish¬ 
ment of the University of I.ondon as an examining 
board in 1830 .uid its reconstitution as a teaching 
university in 1900. Of the ” third incarnation,” 
now inaugurated with the gift liy the Government 
of eleven and a half acres of land adjoining the site 
of the British Museum, he writes ' Our task is to 
open a new Iderian spring to quench a world-thirst ” : 
the new university of J.ondon is destined to play a 
great part in the ru-establishinent of tlie cosmopolitan 
spirit which, under the influence of the Koman 
Church, tended in the Middle Ages to make Europe 
a single nation. Time will show wliether these 
aspirations, stimulat<‘d bv Mr h'ishei’s speech at 
ITiivcisily College last h’ebruary, can be realised. 
Meanwhile there is one obstacle, easily removed, to 
which attention was directed at the reurnt conference 
at Basle of delegates from Fintish and Swiss umvcrbi- 
ties ’rherc l.omlon's policy m regai<l to tlu* admis¬ 
sion of foreign students was cntici-icd as illiberal. 
Wliy, it was a.sked, sliould f-ondon insist <711 verifying, 
by a .-ipccial maliiculation examinalion, the allam- 
ments of students who hold certificates <|ualifymg 
tor admission without further exHinm.ition into the 
uniN’ersitics of Swilzerlaiul, and implying matricula¬ 
tion standards of attainment in the subjects of the 
London examination Cambridge has lately adopted 
a comprehensive <‘xemptiou formula recognising the 
sufficiency of the .standards implied by sucli foreign 
certificates, and it was hoped tliat London w'ould do 
likewise. 

The I'mversity of Colorado Catalogue, 1921-22, 
issued m March 1922 with announcements for 1922- 
1923, presents several interesting features, cxetnpU- 
fymg recent developments in Amonenn State univer- 
silic.s. riic UnivcTsity Extension Division, organised 
111 1012, ” aims to make the campus ot the university 
co-cxtcnsive with the State, in keeping with the new 
idea that a State university exists for all the people 
aiifl not for a favoured few alone ” It has a Faculty 
comprising 12 admmistraLive and secretarial officers, 
besides piofessors and instructors in the various 
univcrsilv' departments, and a non-resident staff 
num 1 *cnng 31. Among its varied activities arc: 
corrcspomlciice lourses, in which form one-fourth of 
the work for the A B degree may be taken ; class 
instruction, more or less on the lines of our university 
extension lecture courses, but qualifying ctjually 
with course.s taken in the university towards degrees ; 
courses m secondary eciucation , social surveys of 
towns, w'lth a view to the solution of community 
problems; business surveys for determining the 
commercial rcsourcc.s and trade ])Ossibihtie.s of ^ 
community, visits to stores and firms ” for the pur¬ 
pose of rendering individual assistance in meeting 
business problems ” Quite distinct from the Exten¬ 
sion Division is a ” Summer ()uartcr ” of ten weeks, 
m which are provided courses, some of post-graduate 
standard, in arts and pure science.s, engineering, 
medicine, and law. These, if pursued through the- 
whole quarter, carry the same credit as similar courses" 
in any other quarter. 
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Calendar of Industrial Pioneeii! 

September 24, 185a. John Barnes died.—From 
1822 to 1835 Barnes was a partner with Joseph Miller, 
the marine engineer, and as such assisted in intro¬ 
ducing steam navigation on the Rhdne and Sa6ne. 
He afterwards designed engines for vessels built by 
Normand of Havre, among these being the NapoUon, 
the first screw ship in the French Navy. At the time 
of his death he was manager of works at La Ciolat 
near Marseilles. 


September 24, 1908. Sir Samuel Canning died.— 
Born m Wiltshire m 1823, Canning, after some years 
of railway engineering, joined the firm of Kiiper and 
Co., cable makers, of Greenwich, in 1852, and from 
that tune onwards was intimately associated with 
the development of submarine telegraphy. He took 
part m the attempt to lay the Atlantic Cable in 1857 
and 1858, and as chief luigincer of, the Telegraph 
Construction and Mainlenanee" Company he had 
charge ol the making.and'taying of the second and 
third Atlantic cables of 18O5 and 1866. He was 
rcsno;i‘,:ble for fitting out the Great Eastern and 
ori^nated much of the cable machinery. 

September 25, 1910. Edward Pritchard Martin died. 
—President of tlie Iron and Steel Institute and 
of the Institution of Mechanical Engineers, Martin 
was a metallurgist who, while manager of the Blaen- 
avon Iron Works, was the first to give facilities for 
trying on a commercial scale the Xhomas-Gilchnst 
process of dephosphorisation in steel-making. Martin 
was the son of mining engineer of the Dowlais Iron 
Works, and was himself manager of those works Jrom 
1882 to 1902. 


September 29, 1913. Rudolph Diesel died.—Diesel 
was born in Pans ot German parents on March 15, 
1858. He attended school m Augsburg, and at an 
early age became an assisUint to Linde and directed 
works m Pans wlicrc Linde's refrigerators were 
constructed. AtUcking the problem of making a 
prime mover of higher efficiency than hitherto existed, 
m 1803 he published “ The Theory and Construction 
of a Rational Heat Motor," and the same year built 
his first exjx'nmcntal engine. After further trials 
the manufacture of Diesel engines was taken up by 
various firms, and to-day they are found in every part 
of the world. Their supenor economy has led to 
their being fitted in ships , the s.s. Toiler, driven by 
two Diesel engines, crossed the Atlantic in 1911, 
while to-day more than lOoo vessels of a total tonnage 
of 1,500,000 tons are driven by'internal combustion 
engines mainly,of the Diesel type. 


September 30, 1719. Bernard Renau d’Eli^agaray 
died.—The autlior of a treatise " Throne de la 
manceuvre des vaisseaux," published in 1689. Renau 
d'Eli9agaray, as a naval officer, saw service afloat 
and ashore, and at Brest introduced new methods 
of shipbuilding. He „ took a leading part in the 
development of the French Navy under Louis XIV. 


September 30, 1772. James Brindley died.—A 
native of Derbyshire, where he was bom in 1716, 


Brindley served an apprentu 
dnd afterwards in business in Sta 1 
g^ned a reputation for his ingcni 
the Duke of Bridgewater he coi, 
British canal, tliat from WorsI^ 
This was completed 
he iiad built ' 

Trunk Canal 
laying the 
navigation 
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.to a millwright, 
;8hire for himself 
tand skill. For 
ted the first 
to Manchester. 
761, but before Brindley died 
f canal, inclQdinc; the Grand 
Trent to the Mersey, tlius 
the British system of inland 
' , - . E. C. S.. 
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' Sodeti» and Aci&niliis; 

Paris. 

Academy of Scieiices, August 21.—M. Emile Roux 
in the chair.—Paul Viullemin: Disjunction and 
combination of the characters of the parents in a 
hybrid. Study ctf a hybrid of Aquilegia ccerulea and 
A. chrysantha. —N. Lusin and W. Sierpinski: The 
dccompc^ition of the continued fraction.—H. Mineur ; 
A class of uniform transcendentrfls.—H. A. Perkins: 
The resistance of thin electrified conducting layers. 
Experimental study of the effect of an electrostatic^ 
charge on the resistance of thin gold film. The film' 
formed one plate of a condenser, and no change in 
the resistance could be measured with or without 
an electrostatic charge of 2-7 C.G.S. electrostatic 
units (800 volts).—F. W. Klingstedt: The ultra¬ 
violet' absorption spectra of the diphenols. A 
quantitative study of the normal absorption specto||j 
of the dihydroxybenzenes, made with the Fabry ai|P 
Buisson microphotometer on photographs taken by 
V. Henri’s method. The meta- and ortho-derivatives 
have spectra very like that of phenol, but the paia- 
compound has eight near^ equidistant bands instead 
of the three of phenol. The spectra arc modified by 
certain solvents : with alcohol as a solvent it is 
impossible to recognise the characteristic dillcrences 
between the para-compound and ortho- and meta- 
derivatives. Hexane is the best solvent.—H. Gault 
and R. Guillemet: The chlorination of normal 
butyl alcohol. The chief product was found to 
be the dibutyl acetal of dichlorobutyraldchydc, 
C4H,CU(O.CHg.CH, .CHj.CHs). This acetal is 
not hydrolysed by aqueous potash, and only slightly 
hydrolysed by hydrochloric acid or dilute sulphuric acid 
at 150* under pressure.—G. Vavon and A. L. Berton ; 
The bofneol obtained starting with the magnesium 
compound of pinenc clilorhydrate.—G. Murgoci: 
The properties of the blue amphiboles.—Marcel 
Mirande: The morphological origin of the internal 
liber of the Nolanacese and the systematic position 
of this family. The NolanaceiE have been placed as 
allied with the Convolvulacca? or the Solanace^e: it 
is shown that this family is well differentiated from 
the Convolvuldccx, but may be classified with the 
Solanaceje.—A. Guilliermond : Cytological observa¬ 
tion on a Leptomitus and in particular on the mode 
of formation and germination of the zoospores.— 
Georges Bouvrain: The vascular evolution in Mer- 
curialis.—W. J. Vernadsky: Nickel and cobalt in 
the biosphere. The constant presence of nickel and 
cobalt in living organisms has not been proved ; but 
they have been found in all cases when specially 
sought. They have been found in all the mosses 
studied in tlie neighbourhood of Kieff, and in nine 
species of plants from the same district. Cobalt has 
also been found in Echium vulgare from the Crimea, 
and in the ashes of a domestic mouse.—Louis Boutan: 
A hne culture pearl without npcieus. 
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The Protection of Inventions: An Empire 
Patent. 

C 'OMMON lc‘gisli\ti\e :utHin anionj^ the conslitu- 
ent parts of the Bnihli Kinpire would materially 
strenjithen the bond which uniK^ the peoples to one 
another and to the motherland. W'lten, in addition, 
increased productneness, lessening ol lost, and 
simplification of procedure are its act'onijianiment. 
and when general exjjediency points to the special 
course prescribed by it. few \okcs could well be heard 
in oppo.sition. For inan\ )ears a dream of politicians 
and reformers, manufacturers and inventors, has been 
the granting of a .single patent to an in\'entor which, 
effective tlinmghoiit the British Dominions, would give 
adequate protection without the necessity of .securing 
patents from each of the constituent < ountries of the 
Em[ure. 'I’o obtain tliis wide mea.^urc ol protection, 
an mcenlor, at the present time, must make not les.s 
than lorly-si\' separate applaatioiis at a cost in oiricial 
fee.s of more than three hundred iKninds B'urthcr, if 
jiroteciion be desired for the full iienods whidi the 
respective laws jiermil, an additional sum of twelve 
hundred potinds and more must be lortheoming ; and 
to this sum there is to be added the co.st of the highly 
skilled preparation of the necessary documents, a 
formidable item which alone may amount to as much 
us the official fees tor the applications. Now, if it 
w'ere genuinely believed b\;all (lasses that the .stimula¬ 
tion of invention results in greatly increased pro¬ 
duction, and that trouble and outlay in that direction 
are amply repaid, expimditure by governing bodies 
would no longer be deemed speculatne, but would be 
looked upon as a sure and certain investment to be 
welcomed on all hands. 

Although there is nnu h to be urged in favour of tins 
belief. ))ossibly to the point of conviction, many 
reasons m.i\' be adduced for its non-acceptance by the 
authorities. The reasons, howecer, need not be 
sjiei'ified, for the lact remains that hitherto there has 
been no such consensus ol opinion as to lead the 
se])araie law-making bodies to common action and, 
through '■implifieaiion of procedure and great leduetion 
in cost, to encourage the inventor to successful effort 
within the ternlories ol the several legislatures. Yet 
until the Tear 1852 il was the praclice m this country 
to issue a .single patent which w'as ('o-exUnsne in i^s 
operation with the w'hole oi the Colonies, and in the 
Batcnt Law. Amendment Act of that \car a similar 
power was reserved. Although this power was not 
employed, for, in fact, no extensions were made, the 
reservation in the Act secured a practical result. It 
set on foot a series of inquiries by the Government, 
.jind led India and the Colonies to pass various patent 


acts and ordiriftnces. ’ Siriultancmisly^l^ith ' the 
demand in the ’sixties of last century for the total 
abolition of patents, opinion was fiaydening upon the 
desirability for the extension of a patent to countries 
other than that in which it originated. In the Patents 
Act of 1883, which replaced the Act of 1852, no power 
was given for extending the territorial limit of a patent, 
nor in the Acts which now govern patents in this 
country is any such power present. In spite of much 
sporadic agitation, no practical steps were taken for 
a patent of the United Kingdom to become operative- 
in India, the self-governing Dominions, the Colonies, 
and Protectorates. This invoked Sir Robert Hadfield 
to say that “ It is a crying shame that in a great 
Empire like ours we do not have one Empire Patent 
to cover the whole of our Dominions.” 

Although many societies and various learned bodies 
had discussed the question and emphasised the need 
of an Empire Patent, and, from time to time, had made 
representations to Government, officialdom appears 
to have been deterred by inherent difficulties in the 
production of an acceptable scheme. It had not 
perceived the possibility of formulating a practical 
measure to satisfy the justifiable aspirations and fair 
demands of inventors. liut steady pressure and 
ffersistent endeavour are mecing with rew'ard, for 
there are now indications ol Governments treating 
seriously the proposals for an Empire Patent. A 
notably important advance was made in 1921 at a 
conference of Prime Ministers and representatives of 
the United Kingdom, the Dominions, and India, when 
a memorandum, prepared in the Board of Trade, was 
discussed by a special committee. The conference 
agreed with the recommendation of its committee that 
representatives of the Patent Offices of His Majesty’s 
Dominions should sit in London to consider the 
practicability of an Empire Patent. Accordingly 
sittings were held in June last, and a report of the 
conference has since been published.^ 

The report is not for popular reading; indeed in 
the mam it is highly technical, and in its entirety can 
be understood only by those to whom the details of 
patent law and practice are of everyday concern. 
Further, its importance and significance arc not to be 
measured simply by what it states expressly, since its 
implications and inferences must be gathered before 
fts true import can be realised. 

The discussion at the conference ranged round the 
present situation of affairs; the desirability for an 
Empire Patent; various schemes for obtaining the 
Patent-and their practicability; and alternatively the 
posst)j|Qty:»^ of rendering uniform the patent laws 


1 Bmplre Pateot Confereoce. Report of the Conference held 

at the Patetit Office, London, freun latb June 1922 to the 33 Td June loaa. 
8 vo. (London:. Office.) 
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OTpiradfig the importance of the presei^jok'Qf 
autonphiy of the self-governing Dominions 
India,-and insisting upon the'rights and faciJitJi^ at- 
present enjoyed by inventors, concluded that an’ 
Empire Patent is desirable. Five schemes of the many 
that had been brought to notice were selected .for 
special examination, the conference taking for its basis 
a memorandum prepared by the Comptroller General 
of Patents in 1919. A few particulars of these schemes 
are set out in the report. Looking over these, it is 
apparent that for each much can be urged. In one, 
it may be, large expenditure is involved, although the - 
advantages to be secured are great; in another,^ 
expenditure is comparatively small, with correspondi<ij| 
diminution in beneficial results. That difficulties will 
be encountered whatever scheme may ultimately be 
adopted is well known, but so far as can be judged, no 
such difficulty will be met as cannot be surmounted 
in the presence of a spirit of give-and-take, a spirit 
which must permeate the various legislatures and 
governing bodies before a uniform plan of action can 
be agreed upon. 

According to one of the schemes, there is to be 
established a single central patent office for the issue 
of grants which should be operative throughout the 
Empire, local patent offices being abolished. This 
scheme was not apjiroved, “ having regard to practical 
difficulties,” the chief of which were the distance apart 
of the units of the Empire and the loss of time which " 
accordingly would be involved in transacting the 
necessary business. Another scheme contemplated 
the retention of local patent offices from which the 
usual territorial patents would issue, the issue taking 
place without examination into the novelty of the 
inventions to be protected. In addition a central 
office would be established for the recording of the local 
patents and for their resultant extension to the Empire. 
The central office on being called upon by its patentees 
would also undertake a limited examination for novelty, 
and when the patent specification was suitably amended 
as a result of the examination, a note would appear 
that the examination had thus taken place. This ^ 
scheme was not recommendeif, owing, it would seem, 
to the resulting abolition of the existing compulsory • 
examination into novelty. The third scheme entailed 
the granting of Empire Patents in each self-governing 
Dominion and in India, each office being fully equipped ' 
with the registers and material necessary for the ex¬ 
amination into novelty. In view of the expense and - 
difficulty involved in setting up the offices and of the' 
uncertainty as to the quality and value of the patwt 
so granted, the conference found the scheme to* be ’ 






439 


; fpr‘the future, local pat«it offices are tio 
-Jbe'Vfetaihed, each performing its present functions. 
'.‘'There is also to be a fully organised central office for 
- the detailed examination of applications for patents, 
: the examination to include an extended search for 
novelty, the office eventually issuing the Empire 
Patents. But to make a patent operative in any 
■ country, registration in that country is compulsory, 
the registration being open to opposition if the local 
law provides for opposition to the granting of a patent. 

By a " Provisional Scheme,” which is recommended 
for immediate adoption and for continuation until the 
“ Preferred Scheme ” can be introduced, the grant of 
patent in the United Kingdom carries with it the 
right to registration in any desired country of the 
Empire, the act of registration extending tlie grant 
to that country. But here, again, before the registra¬ 
tion is made, it is open to opposition, if opposition to 
local grants is permitted by the local law. 

Manifestly, w'hatever scheme came to be adopted by 
the separate legislatures or law-making bodies, much 
mutual adjustment of substantive and adjective law 
would be required. Some of these necessary adjust¬ 
ments were discussed at the conference, and suggestions 
emanating therefrom appear in the report. None 
appears to he of .such a character as to be outside the 
bounds of practicability. But to review those sub¬ 
jects which call for adjustment, and to disruss the 
opinions on these and other points expressed at the 
conference, would require for each a monograph. 
From the report it is clear that an extremely small 
portion of the necessary amendments which the re¬ 
spective authorities would be called upon to make 
could have been discussed, bearing in mind that the 
conicrcncc held ten meetings only, and that it refused 
to admit oral evidence from outside, deciding that 
“ no useful puqmse would be served by liearing such 
evidence.” There was, therefore, excluded from 
consideration tlie oral evidence that'could have been 
given, for example, by the Cliartered Institute of 
Patent Agents, a body whicii is continually in touch 
with the needs of inventors and conversant with the 
working and details ot the various patent laws. Of 
necessity must the conference be looked upon as 
merely preliminary to attacking at close cjuarters the 
problem which it set out to solve. 

On the unanimous selection of a scheme by each of 
the governing authorities, the next step will be for each 
to submit for general consideration the law, rules, and 
! regulations which must be formulated in order that the 
sellcted scheme may be successfully put into operation. 
= Moreover, it will be necessary to distinguish between 
' the kw.%'bo'.appUed .when the.patentis granted 




v^ejlrc&'ute for obtaining the ItwjU e^lsobe 

^ound that, in endeavouring to secure a basis for action, 
the task will be the easier by reason of the large majority 
of the patent laws of the Dominions having copied the 
law of the United Kingdom, and of the ultimate Court 
of Appeal for the Empire being the Judicial Committee 
of the Privy Council. 

In the preparation of a scheme for general adoption 
it is to be hoped that tlie authorities will not continue 
to ignore oral evidence from outside bodies; to do so 
will be to court failure. Procedure for obtaining a 
patent and the law and rules relating to patents are 
so intricate that none hut those who arc in daily contact 
with such matters and have learned in tlie liard school 
of experience the needs of inventors on one hand and 
the reasonable requirements of the public on the other, 
can be expected to produce a scheme uhic'h, satis¬ 
factory to all parties, can be put into operation without 
friction, much change in procedure, or extensive amend¬ 
ment of existing law.s. 

There is no reason to suppose that, if all parties are 
determined to produce an Empire l^atcnl, tlic adjust¬ 
ment of conflicting opinions cannot lie marie nor suit¬ 
able machinery devised. The rc,bult undoubtedly 
would be to the advantage of all inhabitants of the 
liomeland and of llis Majesty's Dominions beyond 
‘the Seas, whether as inventors, manufacturers, or 
users. It remains, therefore, for the pulilic to urge 
expedition upon the authorities, or it will be met with 
the charge of apathy, a plea which so often saves the 
situation where officials are concerned. 

A word or two is to lie said in respect of the charge 
for a copy of the report. In pre-war days, each copy 
of this small octavo would have been sold for ^d. or 4^., 
and the edition promptly exhausted with a consequent 
wide-spread dissemination of its information. For 
each copy of this edition of five hundred, however, 
one shilling i.s required, a charge which scarcely makes 
for extensive circulation. The wider the public that 
the report reaches, the greater chance of a definite 
outcome of its suggestions, while, at the same time, by 
the lowering of the price the probability of the recovery 
of the cost of the edition would not be appreciably 
lessened. 

Industrial Physics. 

A Dictionary of Applied Physics. Edited by 5 ir 

Richard Glazebrook. (In 5 volumes.) Vol. i: 

Mechanics, Engineering, Heat. Pp. ix + 1067. 

(London; Macmillan and Co., Ltd., 1922.) 3/. 35*. net. 

I N years to come the publication of this monumental 
work will rank as one of the milestones in British 
>li6^ sci9n^., j If,argument were needed, none more 
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convincing could l)e adduced in illustration of the 
necessity for a working co-operation between the 
physicist and the engineer. Sir Alfred Ewing recently 
defined engineering as “ the turning to man’s use and 
convenience of the things wliich it is the l)iisiness of 
physi(> to understand.” This Dictionary helps one 
to realise, as perhaps never previou.sly, tliat in all 
branches of engineering the engineer, wliether reveal¬ 
ing or directing, whether inventing or designing, 
whether testing or measuring, wliellier systematising, 
co-ordinating, or clarif\ing, is ('ontinually turning 
physical principles to account. 

Sir Richard Ciluzebrook, not content with the endur¬ 
ing monunu nt to his fame in the shape of the National 
Physical Lal^orutory, has now laid physicists and en¬ 
gineers under perpetual obligation by undertaking the 
editorship of tins “ Dictionary of Applied Physics.” 
No (*Llicr British man of science, it is .safe to sa\’, could 
have l»rought the same wide e.xperience, intimate 
knowledge, and critical judgment to hear upon the 
production of an encycloj^fedic w<jrk of this nature. 
Eor twenty years Sir Kicliard Glazebrook directc'd the 
policy of tlic N.P.lv., and during that period, when the 
attitude of the nation towards scientific investigation 
was very different from what it is to-day, he toilc'd 
unceasingly to foster the apple utions of science to 
industry. 'To lake one example alone, the fact that 
this country in 191.4 led the world in aeronautical rc- 
search is due in no small measure to his foresight and 
skilful guidance during the preceding eight years Sir 
Richard's breadth of intc'rcsts and his habit of estab¬ 
lishing and preserving personal contact with original 
mvesligatois are reflected in hi.s choice of collaborators 
m the preparation of this Dictionary. 

Ihc work under re\’iew' is tlie first of a series of five 
volumes, planned to co\'er the entire range of pliysics 
and, in jiarticular, the applications of physics to 
industry. Volume 1 contains some fifty articles, 
covering mec lianii's, engineering, and heat. 

Three mam fac'ts emerge Irorn a survey of the work 
before iis—first, the unexampled wealth of materia! ; 
.secondly, the authoritativeness, tlu‘ maturity of 
judgment, the originality and inviting freshness of 
treatment which are exliibited by the majority of the 
writers; and, lastly, the presumption and futility of 
any single reviewer attempting to appraise such a 
diversity of arti(;le.s^y such a gat.ixy of experts. A 
glance at the nameir^j^|^tnbulors furnishes sufTicicnt 
guarantee tliat the subjects are dealt with by 

accepted authoritiei|HR experienced investigators ; 
and probably thQ|||yB^useful service that a reviewer 
can hope to peri^p^s to point out a few oi the sms 
of omission which* are inevitable in a treatise planned 
on such a comprehensive scale. 
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The first article in the volume is on air pumps^ by 
the staff of the General Electric Co., and deals with 
the fundamental principles of the various types of 
pumps employed for evacuation and compression. 

Calorimetric measurements are dealt with in a series 
of five articles by Dr. Ezer Griffiths. The subject is 
divided into sections dealing with bomb calorimetry, 
electrical methods of calorimetry, method of mixture.s, 
methods based on change of state and the applications 
of the (juantum theory to specific heat data. A glance 
through these articles shows how’ different are the 
methods employ'ed iiy research workers from those 
described in text-books on this subject. As an indica¬ 
tion of tiie higlily developed state of technical calori¬ 
metry, it might be mentioned that with one of the 
bomb-calorimeter equipments described—that of the 
U.S. Bureau of Mines—a .skilled operator ran average 
thirty-five determinations per day of ftie calorific 
value of fuels. The purely scientific aspect of the 
subject is not neglected, for w'c find concise descriptions 
of the researches of White on specific heats at higli 
temperatures and those of Dewar at low temperatures. 
l'21ectnral methods of calorimetry naturally occupy a 
prominent place, for the ease with which electrical 
energy can he measured and controlled ha^ placed a 
pow’erful tool in the liands of w’orkers concerned witli 
thermal measurements. 

The principles of dynamical siniilurity are discussed 
in an article by Dr. II. Levy. The results of wind- 
channel and ship-tank experiments on models can be 
applied to full-scale machines by the use of the l*rin- 
nple of .Similitude, which also finds application in 
numerou.s other branches of engineering. One is re¬ 
minded of a famous article by tlie late Lord Rayleigh 
in Nature, vol. 95, p 66,1915, in which the full gener¬ 
ality and iieauty of the I'liiKiplc of Similitude are 
brought out. In the space of a column or two Rayleigh 
deduced a sene.s of fundamental conclusions with the 
lucidity and brevity whidi distinguish all his writings. 

hour articles are devoted to \ arious aspects ot steam 
engineering. Sir Alfred Ewing contributes one on the 
theory of the steam engine; Mr. A. CruK kshank 
another on the reciprocating steam engine, while the 
importance ol the steam tur'liine fully merits the 
38 pages devoted to the two ai tides on the physics 
of the steam turbine l)y Dr. Gerald Stoney and Mr. 
Telford Petrie, and the development of the steam 
turltine by Mr. R. Dowson of Me.s,srs, Parsons. 

These articles cover the ground pretty thoroughly, 
so far as present-day practice goes, but one would have 
liked to know something of the writers’ views on the 
future trend of their subjects. For example, nothing 
is said of the possibilities of the gas turbine, should the 
practical difficulties connected with it be overcome, or 
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Tlie internal combustion engine is dealt with in 
three'articles: Mr. Aubrey Evans writes on the water- 
cooled petrol engine; Sir Dugald Clerk and Mr. G. A, 
Burls on the thermodynamics of internal combustion 
: engines and also on some typical internal combustion 
engines. The standard work of these authors on the 
subject is familiar to most students. 

On general engineering subjects we note, among 
tmany others, a brief monograph by Prof. W. K. Dalby 
on the balancing of engines and prime movers. In an 
article on the strength of structures by Mr. J. W. 
- Landon, it is curious that no mention is made of 
airship and aeroplane structures, which are certainly 
of considerable interest at the present time. 

Dr, T. E. Stanton’s article on friction, supplemented 
by a very brief one by Mr. W, B. Hardy on boundary 
conditions in lubrication, form a complete and masterly 
r6sum6 of this fascinating subject, in which there have 
been considerable developments during the past few 
years. 

. Elasticity has two articles devoted to it, one on the 
theory bf elasticity by Mr. R. V. Southwell, and the 
otlier on elastic constants by Mr. R. G. Bat.son. Mr. 
Southwell’s article of ii pages is a.s brief as Mr. Batson’s 
article of 125 pages is long. One would have liked to 
see included in the former a brief account of the mathe¬ 
matical researches which find^ practical application, 
.such as the effect of keyways on the strength of a 
shaft, the vibration of rotating masses, such as turbine 
discs, the torsional vibration of propeller shafts, etc. 
Sir. Batson’s article, which is lavishly illustrated, deals 
primarily with the testing of the materials of coti- 
s\ ruction. We note that Fig. 120, p. 196, has evidently 
been transferred direct from a catalogue without the 
superfluous lettering being removed. In view of the 


lfJ 5 ^mometer$, l>y Mr. J. H, Hyjie, is confined mainly 
' t6 fariftUiar types. One would have liked, for 

example, to know something of those developed for 
testing aircraft engines during flight. 

Mr. F. JI. Schofield contributes articie?. on heat 
conduction and convection, the recent work of. 

Heat Department of the National Physical I;tboratory 
on these subjects being well sunimarisod. The classical 
researches on the mechanical equivalent of heat are 
ably reviewed by Dr. E. II. Grifiiths. Reading his 
account of the difficulties encountered by early workers 
makes ii.s realise how much they did indirectly to 
advance prcigrcss by following up the discrepancies 
between various temperature scales on one hahd and 
! the several electrical stutdards on the otlnTf. Sir 
I Alfred Ewing contributes articles on thermodynamics, 
the liquefaction of gases and refrigeration, wliich are 
models of charm and clarity. The article on lique-. 
faction might well have been amplified to include tine 
advances of the last few years. 

Temi>eralure measurements are cewered in a sertfes 
of six articles. Messrs. Day and Sosman of the Geo* 
physical Institute, U.S.A., are authors of an article on 
the realisation of the absolute scale of tcinperature.' 
In this most readable contribution will be found a 
critical review of the numerou.s rescarche.s on the gas 
thermometer througJiout the past century, which 
have helped to lay the basis ot the standard scale of 
temperature in use at the present day. 

Dr. Ezer Grifiiths contnbutc^ noteworthy articles on 
resistance thermometers, therniocouple.s, total radia¬ 
tion pyromelry, and optical pyrometry. 'I’lie resist¬ 
ance thermometer holds a unique position in practical' 
pyrometry. Too fragile for works’ use, as originally 
intended by Siemens, it has developed into a precision 
laboratory instrument. The practical scale of tem- 
! perature over the range -40'’ to + iioo® C. can be 


thorough treatment of the subject of thermoelectric 
pyrometry in this volume, there was doubtful justifica¬ 
tion for including an elementary account of the [irin- 
ciple of thermoelectric pyrometers in an article devoted 
to elasticity. Moreover, the sections on the per¬ 
meability of concrete, together with those on attrition 
and abrasion tests, ’arc somewhat uncomfortably 
housed in an article on cla.stic constants. The question 
of. the seasoning and testing of timber merits a more 
exhaustive treatment than is accorded to it here. 

• Space does not permit of a review of the numerous 
short articles on various aspects of engineering, but 
■‘Sonie of the omissions may be pointed out for future 
.rectification. In the brief article on gyroscopes by 
Benpett, no mention is made of important 
such as gyro-compM8<^^ stgbil- 




reproduced with extraordinary accuracy by the aid of 
a platinum resistance thermometer calibrated at the 
ire, steam, and sulphur points. Detailed de.scriptions 
of the methods to be employed in calibration and the 
precautions which must be observed will be found'in 
the article. 

As modem methods of meicsuring temperature jiave 
developed chiefly in the direction of electrical ap^- 
ances, one naturally find.s that prominence is given t6 
a discussion of various iy\^$ of potentiometers in tje 
article on thermocouples. Considerable advance hw 
been made in recent years in the design of theiirttb- 
electric potentiometers, and the student of pu'fcry 
electrical measurements might also with advantage 
' study this section. ^ • 

A notable feature of the article on 

(mssmh' of tV- & 
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use of red ;.diiss for obtftinuig approximately mono^ 

<lironi{iti« 71 iis is a factor of fundamental 

importam c v\hcn tfinpcialures of the onler of 3000"^ C. 
have to l)e nifa'Ured 1>\ means of pyrometers etilihratcd 
on llie ol \V!en\ law to rcprcscjit the dislrilMillon 
ohenergv ju ihe Npeetrinn ol a “ full radiator*’ The 
“disappearing filament ” t)pe of iiymnioler has been 
great!) develope<] in rerent )ears at the N'.P.h. and 
elsewhere, and it would appear that, in time, it will 
supplant most of the other types now in use lor liigh- 
temperature measurements. 

Theinionietry is (o\en:d in a eoinprehensive artii le 
written l)\ Mi. \V. i'‘ JJiguiiis. A detailed areount is 
given of the N I’.L. equipment fur thermometer tost- 
injf, togethei with a eomjilete dist:u.ssion oi the 
mercurial tlierinometer. Xo consideration is given to 
vap(,)ur-|)ressure tliermmneters. During the war many 
thousands per vveeh were made for use on aircraft, and 
they arc also being extensively fitted to motor-car 
radiators at the present time. Doubtless the new 
mcrcury-in-sieel transmitting thermometers, which 
have been siKce.sslulh developed ami arc coming into 
wide u.se. will receive a longer notice in a future 
edition. 

Mr. ft S. D.iker writi'. (>11 ship resistance, Pnd. 

Horace I,ami) (oninbutes mall; •nmtical urtules on 
Fourier’s SLiies, et<. . Dr. A. \V. Poiter treats of thermal 
coiului li\ ity.and Mr. jakemnn deals with the nicasurc- 
iiient ol prt ssure. 

We ngrel lliat we have nut spaie to notice the 
numerous shtjrl aria les s(atteie(l throughout tiie 
volume, Muue ol w!ii<h are intended to supplement 
the longer art a Us. 

Tiiere is an exiellenl name-index. ‘J'he relerences 
arc plent link and a[)pear to have been < arelullv i he(ke<l. 

The onK shp winch we liave nolned is on page 1025, 
the Phvsn.d Sm lely ni>)(leul\- t f)nnrnng itself to 
IVoceedirigs. not Transa'iioii', as implied by llic 
writer. WV uotu'e that the n.imes ol .Mr. Whetham 
(Phase Rule) and Miss Austin (Units of Mea.surcmenl) 
hav'c been omitted lioin tlie iM of eontributois on 
p. vii. 

The printers have chme their work well, and the 
publishers ate to be MMigiatulated on their enlerpiise 
and the general “ turn-out’’ of tlie book, ft was 
inevitable that a book ol 1000 or more |)a!^es ol this 
type sliould be expensive. The pity oi it is that the 
price will put it out ol the reai h of .so many .students. 

It is true that they may hav'e reiourse to the nearest 
librarv, l>ut the book is .such that one would like to .see 
every .senior student of the subject with bis own copv. 

Sojne of the artirlcs will be a revelation to him. bearing 
as they do little resemblance in substance and treat- 
ment tS the majority qf the‘prw»fc,'IW 
NO. 2761, 
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; ..'fhyilivfiiflh' ot the•:^ic;; 5 onai:y'[nto Volumes on'a 
subjea-husis, and^tl'e fact that inihyidiial volumes are 
purcliasaide, are features greatly to l)c commendc'i^.; 
Perhaps in the future it ma)' prove possible to extend 
the sv.slem and divide the Dictionary into, savy double 
the number of smaller vmiumes, each confined to one 
mam brandi of tlie subject, and proporlion:itely less 
co.stly. The volumes would be lighter to handle, and 
the formidable task of keeping so large a work abreast 
of modern science would be much facilitated. 

(j. W. C. Kave. 


Position of Agriculture in India. 

Agricultural Progress tn Western India. Hy G. Keat- 
inge. Pp. xii -v 253. (London : Longmans,. Green 
and Co., 1921.) 65. net. 

GRK'ULTURAL conditions in India arc sui'li 
that any estimate of progress must be largely 
indirect. The bulk of tlic land is farmed in small 
holdings by peasants who keep no accounts, and sell 
their sur])lus products in local markets winch rendei 
no statistical returns ; again, the value ol export crops, 
such as cotton, is .subject to wide fluctuations owing to 
the erratic rainfall. Put, by a consideration of other 
factors, such as the area under cultivation, changes 
m land value.s and rentals, irrigation .scheme.s. and 
the standard of living, there i.s definite evidence of 
progress. Mr. Keatirige has spent thirty vears in the 
midst of agricultural probltmis in tlic Pomliay Presi¬ 
dency, and in this vxry interesting book he sets out his 
c-slimatc of the progress that has been made, the 
obstacles to fiirlhei advanccinenl, and a proposed 
lulure policy. 

With regard to the obstacles in the way ol further 
advamement. the most serious one is the Uiiidii law 
ot inheritance, liy whicli each male member of a 
famii) IS entitled to an cijual share of the family 
j)roj)crLy. This results, not only in tlie division of 
farms into uneconomic units, but in a full her sub- 
ilivision into scattered plot.s- a process reminiscent 
of the old three-field system in Ivngland. Another 
fundamental diiriculty is tlial cattle cannot be bred 
and kept solely for profit, owing to llicir significance 
in the Ilmrlii religion. Tliey arc of inefficient types, 
used of necessity m an unetonoinic manner, and are 
more of a hindrance than a lielp to tlie struggling 
farmer. As an illustration of the diliicuUy of introduc¬ 
ing improvements w'hicb do not cia.sh seiiously with the 
social and religious habits of the cultivalor.s, tlie author 
considers the use of irrigation water. It appears that^ 
financially, most irrigation canals are unsucoej^l 
oWiilK rnatiiiQr ift 
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taktn up.^'XIns is.diiie tQ.tJ)ft'fti^lJ:]Q'umber<of 
who'Jiavf th^e' mcfessaiy'wpital^skn^^^ enerj^-' ig' 
OTgage in ’'the more intensive type 0/ ouhivation 
h^cssary on irrigated land. 

' '*In certain matters of tedinKjuc.sueli as improvements 
• in cultivation and rotations, tlie nppUeation ol manures 
and the use ol belter seed, ronsiderable advain cs lia\ c 
been cffeeK'd. This is largely due to the investigations 
made at the experimental farms of the Agricultinal 
-Service. 

In one ol the appendices to the book the author 
: outlines a di aft bill to enable landowners to correct 
'the excessive division of holdmg.s, and he supports 
-diis ease by full details of typical instances of sub- 
' division, and by comparison with tlie remedial measures 
taken in otlier countrie.s where the same conditions 
' have arisen. 

The book is essentially a plea for a specified course 
‘of legislative action, and therefore may be to some 
extent controveisial, e.specially at the present lime; 
but the tacts arc put forward in an eminently fair 
nianner, and the aiillioTs treatment and di.scussion 
■ of them con.sliluti' an exceedingly interesting and 
useful account of agricultural conditions in an important 
region of India. 13 . A. Keen. 


Prehistory for the Schoolroom. 

(1) Everyday Life in the Old Slone A^e. Written and 
ilhisiraled b\ Itl. and ('. II. H. Quenneil. (Tlic 
Everyday [.ile .Series. I.) Pp. x + jog. (London 
B. T. Ba'slord, lAd., n.d ) 5.V. net. 

(2) The Wijild-Storv of ;i.ooo.ooo.ooo {?) IVnn By 
J. ’-'ceves P|). 16, (London • ?. S King and Son, 
Ltd T022 ) 2.S ()d. net. 

(i) Is IS a delight fill liouk It laiglit to be 111 

JL cverv sdioolroom . but ilie cldeis will want 
to borrow ii and enjoy it in the evenings Tlie line 
drawings are masLerpie(es of well directed imagination, 
• That on p. .jS ^h<^ws a Moiisieiian family bigwien the 


about a .skull,^and readers would then see 
clearly 00 vvhut the conclusions re.st. The picture of a 
small valley-glacier pioducing ,i nKname-girdle us crude, 
and does little to explain the londiijoiis loimd by 
earlie.st man in Ivurope. The aliMiidly sm.dl ihii kness 
assigned to l'ainu 7 oic .strain in the tabli is saiieiioned 
by British Museum guides, and is (i( ii\e(l Irom the 
narrow cull of tlie London Basm l>\ geologists in 
southern England But we turn to (lie le.xt and the 
living illustrations, to the proud digmtv of Cerviis 
gi^anleus, unconscious of iius vulgar little <‘nemv in the 
rear, and to the sleepy hi|)pojiolaimis about to fail upon 
the slakes; then once more we (ordiallv thank the 
authors. 

(2) So much is jirobleniatie when we seek to sum¬ 
marise ‘‘ the w'urld-story that we doubt the wisdom 
of drawing up cliarts which Miniilali those dei ived Irom 
written history. Mr. Reeves's book is, hovvever, very 
useful to the teacher ; but it necessarily lonlains much 
on winch wc awuil iurlher information. By leserving 
tlie llieromorphs, for example, for tin' 'I'rias, the 
author is able to state that the Bennian reptiles were 
not at first clearly differentlaled Irom amphibians. 
The marvel, how'cver, lies in the rapid use in IVrinian 
times of a mammalo-reptilian lyjie. The hypotheses 
of the earth’s origin do not. fit well with tables showing 
in detail the “ periods” of man's oci 11 p.iljon of the globe. 
We have the ” solar planetary epoch,” the ('nrhoniferou.s 
“ period,” and later the La Tihie “ jienod ” I'nles.s the' 
geological section is greall) extended, undue emphasis 
IS llirown on the analvsis hy jk Ideologists ol the 
progress oJ early man in tin- Luiopf.in area. Prof. 
Snllas's e.stmiates. made in igog. aie wisiK taktn as a 
! b.tsis lor suggesting, b)’ thickness ol simia, the rcluliv'e 
I lenutlis ol geological jimods. 'I'lie aiilhor's rolercnecs 
' to litri.Uuie should aid the sehoolmasli r who allernpU 
to deal with man as “ a part ol N'.tture ” But howare 
Ollier forms of teadiing, in Keiiiiuky. in Maldlesex, and 
elsewliere, to be reiunciied with tins high ideal 

t; A j. c. 


thin Stems ot the woodland and their lave : the big 
, brother, just lor fun, js frightening a little girl, who 
clings to her molliei’s liack a.s she looks alter the fiie : 
an elder sister, sitting near him, checks him by a tiinelv 
•itotieb from her leg—her foot is just us readv as her 
\,hand. The 130 stgiarc cm. of the drawing—tlie authors 
u justly use the metric scale—are full ol fife and incident ; 

should like to sec the curtain rising on its realisitlKin 
^ the first scene ot a folk-ilrama. 

The clever guesses at the appearance in profile of 
^^ttessivc types of man, from Pithecanthropus to the 
should Ije supplemented by <a few draw- 


Aesthetics. 

(1) Hannontsni and Consn'oui Lvohilton By Sir Tliarles 
Walston (Wahlstem). Pp. \vi-i-.jb3. (T.ondon ; J.. 
Murray, 1922.) 21s. net 

(2) The Eoetic Mind. By K. C. Prescott. Pp. xx f 308. 
(New York : The Macmillan ( o., London ; Mucmillan 
and (’o. Ltd., 1922.) g.w net, 

(i) T TARMOMSM, whatever its attraction as a 
lx theory, has ciioscn ver)' iinliurmpnious 
terms lor its expression. Sir Charles Walston’s theory 




human being-is 
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higher ‘stages to aristotrdp!sm/''’^‘llie''''hi^ 
infant," vve 'hrc told, “ emits a first sound or cry which itt whicli it stands to the logical fun®n^ ‘ 
is a spontaneous activity of its vocal chords. From short-circuiting the inquiry by dismissing 


this moment numerous somatocentric and centrobaric | 
activities proceed which—unconsciously to the infant 
itself—establish its relationship to its own functioning 
body and to the outer world. But with the growth of 
sentience and nervous activity all the physiological 
activities of the child arc somatocentric, and manifest 
geometrical or rhythmical regularity, establishing the 
harmoniotropic tendency and principle of activity." 

The book contains a great amount of autobiography 
and many long extracts from the author’s other writings. 
So far as lesthetics is concerned Sir Charles seems to 
come nearest to Groos’s play theory. He makes no 
mention of the more recent aesthetic theories, that of 
Bfenedetto Croce for example. Art, we arc tpld, is the 
product of an {esthetic instinct, and we seem to be 
expected to find the full explanation of it in this descrip- 
- ^ tion. The purpose of the book is practical, however, 
rather than theoretical. The idea that inspires the 
whole scheme is the desire to find a way to reap the 
full'benefit of the awful experience of war and direct 
. to good purpose the agencies, such as the League of 
Nations, which aim at superseding the conditions which 
are making strife on the colossal scale a menace to 
civilisation. 

{2) Mr. Prescott’s book is a research work in con- 
nieadon wdth, or at least undertaken at, Cornell Uni¬ 
versity. It is a laborious attempt to prove a thesis by 
accumulating examples and illustrations. The thesis 
is that poetry is a product of the human mind which is 
tp be correlated with dream consciousness. We are 
thinkers and dreamers. Most of us are both, but in a 
general way we may class people as one or the other 
according as imagination or reasoning is their pre- 
'dominant mental acti\ ity. It was therefore even more 
tO'M. Jourdain’s credit than he supposed that he should 
' have been speaking prose all his life. Mr. Prescott is 
a disciple of Freud and Jung and his thesis is that the 
dream interpretation of those psychologists is applic¬ 
able, not merely in general, but in minute detail, to tlic 
interpretation of the imaginati^T content of poetry. 
It, is a thesis which bears very hardly on the poets, 
.•'and if it is right, they, being dreamers and not thinkers, 
will ffiid it difficult to put in a defence. Our quarrel, 

, bowiever, is not with his psychology but with his in- 
*’■ adequate conception of aestlietic.s. Poetry is indeed, 
.’'as. Vko was the first to hold, the primitive language, 
but isiirely when dreams find expression in poetry they 
c^se to be dreams. ' 

^ Both- thfese ^ lumes seem to illustrate the 


activity as an instinct, or by degrading it to descrlpt^^,^' 
psychology. Moreover, the work of Benedetto Croce in., 
this field, open to criticism as it may be, has lef^- 
research students with no excuse for ignoring the issue^’ 
Notwithstanding this defect, each of these books is.,,-; 
in its own way, fresh and original and distinctly^ 
stimulating to thought. 

_ 

Our Bookshelf. 

A Naturalist in the Great Lakes Region. By Ellidi" 
Rowland Downing. (The University of Chicago:; 
Nature-Study Series.) Pp. XXV-H328. (Clucago;^ 
111 . : University of Chicago Press, 1922.) 3.50^ 
dollars. 

This book has been written by a member of the School, 
of Education at Chicago University as one of its naturcr.^ 
study series of handbooks, and it is designed for teachers 
of nature-study as a guide to the ecology of the country 
bordering Lake Michigan in the vicinity of Chicago. • 
It IS written on ecological lines, and shows abundant 
evidence of the influence of the American school of 
ecologists headed by Dr. C. G. Adams and Dr. V. E,. ^ 
Shelfortl. An account of the geology of the district' 
is given first, followed by a resume- of the geological^ 
changes which have led to the present conformation’ 
of the country, with special reference to the glacial- 
period and the formation of the basins of the Great' 
Lakes. The animal and plant associations of the-; 
district are then dealt with in some detail under th^‘- 
headings : dune, forest, swamp, prairie, and the various-^ 
aquatic types. 

Tlie book is abundantly illustrated by line drawings,; 
•which will serve at any rate for a preliminary identifica¬ 
tion of the animals and plants met with, and a very. 
gdod scries of photographs illustrating the various' 
geological phenomena and biological associations which ' 
are described in the text. Many of the maps, however,', 
are too small and so overloaded by unne< c.ssar>' detail' 
as to render obscure the point they are designed to - 
illustrate. The book will serve admirably the purpose'' 
for which it is designed, and should be of the greater' 
use to teachers and students of Nature in the area with ■ 
which it deals. 

It is evident, however, Ihat^he author is not himself : 
familiar with the scientific names of the animals and^J 
plants of which he writes. There are dozens of mistakesii 
in the spelling of these names, and if a second editiot^;! 
is called for, the author would do well to enlist 
services of a competent zoologist and Iwtanist 
submit his scientific names to them for correctiq|^,^ 
The index, too, shows evidence of hasty compilatian|| 
It is neither complete nor accurate. These de|e(^^ 
are a serious blot on an otherwise useful 
should be remedied as soon as possible. Fig+,3^' 



Ba& cooteininfa Stiiography ’of the 

«r V TT.—U— «_• - . _ * /» 


445 


W»#i 

^ '^ 1^4 

ls:W,Kft«a -^xirpc^iiuiA uuni«iiwiga oioiiograpny ot tfte 
' ®y W. E. Hughes. Ppf. iv + 50. (London: 
. Stationery Office, 1922.) 62. 6 d . net. 

..The Department of Scientific and Industrial Research 
,;hag rendered clectrometallurgists signal service hv 
; the recent publication of this monograpli, written by 
.and containing the results of work by Mr. W. E. 

• Hughes, formerly Chief Research Chemist to the 
Electrometallurgical Committee of the Ministry of 

iMunitions, and already favourably known for his 

• publications in this particular field. The present 
brochure contains, within the compass of fifty pages, 
a sj'steinatic study of the effect of current densTtyj 
temperature, and mechanical movement on the nature 

,^,'of the cathodic deposit of iron formed from ferrous 
’'chloride solutions. The deposits were photomicro- 
graphed in every case, and the resulting numerous 
illustrations, excellently reproduced, are of consider- 
able interest. 

, The view upheld by the author is that the effects 
of these different factors can all be sati.sfactorily 
explained if the formation of a crystalline cathodic 
metal deposit lan be regarded as being governed by 
conditions similar to those which regulate llie nature 
of a cr)'slallinc deposit formed from, say, a molten 
mass ol metal, a fused rock magma, nr an aqueous 
solution. It cannot be said that the view is quite 
novel, ft lias certainly been “ in the air ” for some 
little time The striking work of von VVeimarn, for 
example, if considered in connexion with the ellect 
of colloidal additions to an electrolyte on the nature 
0/ the cathodic deposit, could not hut suggest a close 
similarity between the nature of the phenomena of 
electrolytic dcjiosition and precipitation from aijiieous 
solutions, liut to Mr. Hughes belongs the credit of 
stating the analogy in unequivocal language, and of 
■bringing to it a very large measiiie ol experimental 
support. The variations in crystal structure observed 
by him arc correlated very satisfactorily with changes 
in the experimental conditions mentioned alnive, 
cbangi's which bring about quite similar variations^ 
the nature of crystallisation from other tvpes sf 
sjestems. 

It should be added that an excellent bililiography 
of the .subject is given in the form of im appendix. 

Catalogue of the Fosul Bryozoa (Polyzoa) in the Depart¬ 
ment of Geology, British Museum (Natural History). 
The Cretaceous Bryozoa (Polyzoa). Vol. 4: The 
Cribnmorphs. Part 2. By Dr. W. D. laitig. Pp. 

12 + 404 + 8 plates. • (London : British Museum 
(Natural History), 1922.) if. 12.S. fid. 

THqsE who use this volume will bear in mind the 
.illuminating morphologieal introduction provided by 
the author in its predecessor (see Nature, vol. 108, 
p. 39). The numerous lithographs are from the artistic 
growings of Miss G. M. Woodward, and the author again 
furnishes vigorous text-illustrations showing.the specific 
by^cicia (normal zooecia) and the accompanying 
hviiuloecia, which are the skeletons of the modified 
■fiy^ides that defend the colony. The variety of 
.number;, in the aviculoecia will 


• f goTO ..e?toi^ple of Dr. Langes attrjftc,Uv^‘ 1 netnt)^ of 
dealing ^ith Nature’s species-making, here styled 
“ cvolutionar}^ activity.” In this case the whole of 
the thirty-eight species arc derived from zones in the 
Senonian. (; \ ’ 

Pope's of J^msing Procedure, By Amy E. 

Pope. Pp. xi + 596. (New York and London; 

G. P. Putnam’s Sons, 1919,) Price 15?. ■ ■ 

This book 1 ms been prepared mure especially to 
facilitate practical instruction in ilie work usually 
included m the probationer’s first \ear ol training. 
In each section a consideration of the principles under¬ 
lying the various nursing prof'cclures i.s followed by 
a description of demonstrations of the methods inwlved. 
In this way, and witii frequent relcrcnci' to physiology,' 
the author H'lsocmte.s theory with pracliee. ' 

Ihere are a few errors and omissioiw ; in the descrip¬ 
tion of howler’s position, a right angle is represented 
diagrammatically and in th(i text as 100 '; and in the 
list of prescription abbrevi.itions .ind .symbols no 
mention is made of the ('ommoncst in iisc, that for 
“ thrice daily.” The use of more illustr.itions would 
enable a rediiction to he made in the length of descrip¬ 
tions of tcciinique. The book i.s more .suitable for 
the guidance of the instructor than as a manual for 
the probationer. 

Preas d'Arithmilii/tie. Pan J. Poiree. Pp. x-i-63. 

(Paris: Gauthier-Villars et Cie, 1921.) 7.50 francs. 
M. PorK^:E has not written a hook on arithmetic in 
the sense of a school text-book ; it can be more accur¬ 
ately de.scribed as an introduction to the theory of 
arithmetic. Although the author sets out with care 
and precision the main ideas underlying arithmc^cal 
processes—“ the why and the mec'hanisni of each 
operation yet there is no aUein|)t made to teach 
the .subject, 'fhe book is very interesting—is there 
a French book on mathematics that does not make 
pleasant reading ? A quarter of the space is devoted 
to the fundamental theorems of the theory of numbers, 
and in fact all through the hook there is an evident 
suggestion that the autiior is aiming at the theory of 
numbers. Numerical illustrations of the processes are 
given, but there are no exercises for the student to 
work out himself. S. B. 

Practical Physics. By W. R. Bower and Prof. J. 
Sattcrly. Eighth impres.sion (second edition).' Pp. 

XI-1-422. (London: University Tutorial Press, Ltd,, 
1922.) IS. 

A IJISTINCTIVE feature of this text-book of practical' 
physics is the inclusion of a considerable number,of '- 
experiments which may be performed l)y the student"? 
at home, using very simple apparatus. In the second!* 
edition a supplement has been added containing,-A)- 
number of additional experiments. These are coi^ - 
cerned with Fletcher’s trolley apparatus, .coefiiciehts ' 
of friction, Mariotte’s bottle, surface tension, expansion 
of solids, thermal conductivity, photometers^Uand 
critical angles. The importance of avoiding.■, 
stjain lias not been sufficiently considered in 





Letters td tKe Edltot 



T/ie Editor does not %old himself responsible for 
opinions exprc-std by his correspondents. Neither 
can he undertake to return, or to correspond with 
■ the^ writcfs of, rejected manuscripts intended for 
this or any other part of Na'I’UKK. No notice is 
taken of anonymous tonmiuntcaUoni.^ 

Relativity and the /lUhcr. 

Wini i. ;it J'>ii; 4 litoii rcciMitlv 1 visitc<l its exccllonl. 

,111(1 tliiTc louml the- tliioc Mippk-- 
niojUciry \'i>i\in)<-s of the “ I'.tuy l>nl ” i’tttilajiung Ihc- 
renicirls.ildv liuul .unclf on irl,di\iiv Ia' l>r Jeans 
wtiUeit .uid miiltiludcs I(‘,k 1 about 

this sabiiil, bill I M'tdiire lo Ih.tt nowlu-rc can 
fi(' foniid a mole (oniji.ul .ind .i(.(uiale presentafam 
ot tJic '-.Ua I rd.ilnisl |H)vinon 'I laic a> noUiing 
rina-iiiH o; li-dfdKai led aboiil it , and I im.iginc lliat 
wliile iioii-]di\su isU will tind the ailale n-adable, 


Vvr\ lutlc i.in .1 piaginat u or .iiiti - ])hiiosophK' 
rcl<itnihi like inul to dis,i^ree uilli in it, and 

where J do disagice it n jii^t I'os-jililc tlial l>uth oi 
neitla-i ina\- be nglil 

Still I do u,'nl to ([note and cn'icise one clear 
and delinite suiteiac, into uIikIi I insett onlv 
rcdercnces to iii\- (oinna-nS winch lollow, so as not 
to spod it 

On the clci tioni.igiH'lK Ihcf'iy ol loo.uiav and 
Maxwell, waves of liglil “ weie snilplv wave's ni the 
a?thei and tiavelKd with an abs(dnte velocity c 
(Jcteumncd oin e and loi all b\ the slrnetnu cjf tin' 
irtluT (l) On tliisview it \\;is ([Nile (.ert.nii (2) that 
anobservei inov lie; tlnoiifdi ihi .elhei with a velocilv 
u would ineasiiK llu' velotiiv' of light tMvelhng in 
the same diMclioil .'is JiiiilseU as 1 - 11 Jb'IativilV' 
teaches (j) tli.p ihis veknilc- is .iluavs pieiiseb «, 
and this in itself disposes (.j) 0/ the .'ethoi of h'ar.iday 
,md Maxwell " 

(Jn this pionoiim ( nieiil 1 connnenl 1 hiis 

{f) 'J'iiat is ( ei taiidv li ne 

(2I y.()t (fn/li (Cit.-in It iniglil ]ia\e been 1 honght 
certain , but tlie I'll/tn'i.dd < oiitiaclion is an iiidiea- 
tion ol inie\]ieited possdnhlies in the nisiiniiienls of 
mc'asuie bull, no first ordi'i loojiholc lias been 
suggested, .iiid the t halleiige is a legitimate' one 
Would that llie expeiimcnt could be' lued ' 1 

assume that ev'erv one will agree that it lias not \el 
been trad, and that iL is elillicnit to devise a sine* 
and certain w.iv. 

(3) It eoit.iinly and vi'iy lore ibly does so teach 

t4) Ihit a hyjHillu\sis, even the' foundation hvpo- 
iliesis ol a developed Iheorj, e annot logicallv be e ited 
as ]1 it we're an (‘xjieinneiUallv asteilame'd and eon- 
cUisive f.ict , not (.111 it Ih' used to give a knock-out 
blow to anotliei lhi'r>ry Opjiosnig theuiics still 
have to tight it out I'lnl-bjown Relativity' might 
eqiialh well l)e said to dispose ol Matter, b\' reducing 
it to the unc've'un " of a lick., «)i to the tensor 
- SttT,,, . es to an alg(’l>rau ('xpressuni like (f,,, - 
winch apparenth e eonse'rved hkc matter, j.-. obedien! 
to our laws ot medion, and vanishes ni what we call 
empty space 

1 do not think thai even l>r Ji'ans will claim that 
there is anv asccitained but to snbsianti.ite what i 
have in,irked as (3) It all depends upon iivjc- and 
UifTcrmg estiimiics of time 

It^ inav be s.iid that ((me Insions of lelativitv have 
been, vciified, ‘tnd that thus liu' llicoiy is ('slablisheel 
f should prefer to say thai some' niatheinatu.al 
deductions arnved at by the relativity inetliod have 
been iwilliantly verified, and hence tliat the method 
has 

NO. 2 761,. r.a&1 


tes that ®^53^'^ r®|ybreid^U<>ttier. 
foimcHtiCfis rotten/’• . ' ' ' 'V ^ 

It would seem rather that more than one''raoij&'^^ 
expression is possible for even the simplest fact, 
that a criterion of absolute and exclusive truth 
any statennent is increasingly difficult to find. A,, 
theory which renders il uncertain wlu'thcr the Fire,, 
of J.omlort prcc<'de(l 01 sucrec'ded the outburst of 
Nov.i Fcrsei, wiiidher the sun rewol\'(‘s round the 
iMrth 01 rue ri-ysa, an<l whether a nnich-travelled 
in.m’s death preceried his birth, should not be too- 
positive when it leaves its own malm and enters the 
legion of tact and realitv, w'lialever lliose^ possibly 
(|iiestioii-b('gging terms m.t\ me.ui Peihaps there 
IS no absolute trulli More piobably absolute truth 
exists, but is not easy to arrive at 

Me'iinwhik' we in.iy be grateful lli.it, thanks to the 
new school, we aie beginning to re< ognise' the uii- 
< e'rtaintv and cejiitingency insepaiabie from all forms' 
ot human sl.iu’inent Lei uui gonuiso not extinguish 
Imt sii])plejneiil isacli other Then' is room not only 


most pin -’le ists w ill 11 Mil Us (1 i-.p < U'a mess iiisli uctn e j but sii])plejneiil I'acli other ’I'ln'i'i' is room not only 
\b'rv Intlc i.in .1 pi.igmatu or .iiili - ])hiiosophK' j hir Linstein and Woyl but .ilso tor hiewton and 
rcl.itniht like mv'-ilf iiiiei to rlis.igree willi in it, and Maxwi-l! 'I'he rei one illation mav not Ih' obvious, 


the counecfmg I'l-assagi' is chflienH to find, but it 
would be v.isP to keei> tii< door ajar 

(Ji.iv 1 k r.oDor 


'rhe Legal Equivalent of the Metre. 

May I coned in Maiuki. an unloitim.ite error 
w hie h o( uirs on p 580 ot thi'“ liidion.aiv ol \pplied 
!’hv'''i<'-> ” It k' tiiere slated lli.il Uu' e<[iiiv,'dent of 
the' meiic in indies is 30 3/O0.S, .ind tiu' Ordt-r m 
( oiincil ol May n>, iS^.S, is referred to as giving the 
k'gahsed valiu' of llns (inaniilv The miormation 
was t.iken, by pc*nmssioii, lioin the “ <'oin|niU'r's 
l-l.m<ll>ook,” issued bv' Meteorological Olfin' in 
iO.ii, and tlic inferciu c is that the abov e liguie is the 
Jeg.iiised ’.'ahK' 

l>i Stratton, of (lie Lmted State--. IJnre.in of 
Standards, u'ce-iUl) dire'cli.'d my ,iLleiUion to llic 
enoi 'Idle legalised v.iliie given 111 tlic Older of' 
Connell IS 3() ^7011 ^ inches 

The “ Ceunpiiter's H.uidbook " state'.-, that “ The 
most lecent v.-ilues for the nu'tnea! e'c|uivalenL ol (he 
tnndanu n 1 .il I’.ntisli t nits are those contained m the 
Order ol (‘oiincil ot Kfili Mav i8(i8,” and, after a 
leleione’e to cailier editions of tiu' “ I[a.iKlbook,’' 

I ontimu's . “ X'ahu’s in a* i ordaiu'i' with llu' Orde-r in 
Coimeil oi l8i)o have' now been siihstituled " 

I assiimeel tins to menu that the' actual legalised 
values liatl Ix'eii used and pinited llu' ligtiies without 
furtlier veTifieatioii, but tins is not the' i .ise 

'Idu' tigiirc give'n—3(1 ^700,8—is deshiee'd fiom the 
relaiion i mdi 25 millmu'tres . tlie K'g.ihsed value ^ 
ol the inch in nnllnneln". is 23*Vd‘)78 '1 he dilter-'• 

ence, less than one pLitl in a million, is negligible lor 
lu'arly all jmvposes and tlit'it' would be many udvaii- 
t.igi'S in ace ejd mg. .is the- k'g.tliseel ratio, r nu 11 - 25-4 
inillinielre.s, but Lius has not bfa'u eloni' 

At present soin*' conlusjon iii.ay easily ansei ; for m 
Ameuca the r.itio i metro-- 30-370000 inches has been . 
adopted. 

Wc thus liave the eejuivalents given in the following 
table ' . 


23'4O0e5f'* [■-: 
25:4000^7 J ■ 


Arneiica. 

" Computer’s Handbook ” . 30'370o8 25 ; 40 pb^/- 
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On the Reality of Nerve-Energy. 

Ir I have understood Prof. J'rascr Harris's loiter 111 
Na-iurk of Soplenibor 9, p 34^. it is a plo.i foi Uic 
more uuUspreatl use of the term “ iktx e-oner«y ” b\ 
phyMolo^ists and lor tlio invcsUo.iiion of a .is a 
special mamfi'stalion of eiKT^iy liko beat, li^tit, 01 
elottnnty ii is no doulit ipnie true tliul t)ic lerin 
has a dohiiilc' and useful meaning in psvi hology and 
psycho-palJiology, lliough “ mental onergv ” \\oul<l 
_ probably do as wdl in most cases 
^ As a pli)’siologi( a! conec-pt, liowcnci, “ nerve- 
eiU'rgy ” lias btllo to reeoniniend jt Some ide.i of 
the chriieullie.s winch an' ld<op to attend its use may 
be S('cn c\en m Pro! Il.uns’s loiter . nioieo\ er, thoio 
is very btlle need to postulate a spec lal kiinl of energy 
to expIniM tlie neiMuis impulse and its coiuhulioii, 
for ol all the ddh-ieiu activities oi lt\ing cell, dial oi 
touduclion can be most readily destribeil m teiiiis ot 
pli\ si( s and clieinisti \ 

The monu-nlai\ change wimli in<d%.es the; nei\ous 
impulse" seems to consist in a depoinnsatioii of the 
surf.ice la_\eis ot the' ut.uc' Idiie, a lesidting iiieteasc' 
in ])«‘mieabilit\, and an escape' ot 10ns Innn the 
Ulterior ot tlu libie I he moveniemt ol ions bungs 
about an meiease' <*1 jiei nic'ability in furthei seelious 
of the libie and a deciease in the seclioiis ])ic\iousiy 
actue, so that tlie disjinl)ance spre-aels but doe'-, not 
Iasi lor more- than a biiel time- at ,iny one* }'i.>inl 'I'lu' 
pioccss Is so simple m its essentials that Prof fallic' 
has been able- to eonstinet model neive' bbies of 
iron wires roaled with a film ol passuc non anel 
immeised m iimie neul 'Miose- nuxlels e'Opv the' 
beliAuoin ot ,1 ncine libie \Mlli snipiisiiig iidc'hti 
i'<)i some time p.ist, oi idcitee' lias accnmiilale'd in 
favour of this ('sjil.inalion , it would be* ()tnte mis- 
Je'ading to suggest that e\erv di'lail of the coiulin lion 
ol the impulse' is nndeislood, Init the bi'oad einlliiu's 
■*f the-' “ membrane tlieon ” ha\e not be'cn sciionsty 
I li.ille'ng('<[ The e-iieigi'tii.s of the' [ireue-ss weic 
worked out bv Heinslt'in The' system lose's tiee 
cneii'v wlien the ions escape lieim le'giems ol high to 
re'gions ol love u)iu (‘iitration, and iiUnnalelv tins 
must Ik leplae-eii 1)\ tlu' m.'labolism ed fooeistnlls 
in the' libie 'I Ik' splitting up ol a lai ge- molev nie’ into 
a number ol .sniallc'r one's woidd snilie e to n-sloie tlu' 
cone enti.(lion difle'reiu <'s upon winch the niove-ini'iit 
of ions depends, and af various stage's he'ai ina\''be 
given e.mt eii absoibed Iroin the .. o • <niiulings In no 
pi<irl of tills se lu'ine is llitte any need, 01 .uiv oppoi- 
timit}-, lor the' nitHidue tion ot .1 spe-eial fotiii ol 
eneigy peculiar to nerves 

11 the 1<im ' neive-e'nergv ” is to bo it'lained it 
might be' nseel to me:an the tot,d potential I'ln'igv m 
tlie neinono available foi use.- m tlu iransmission of 
impulses, but it is doubtful wliether miie h would be 
gained bv tlu- measnrcineiiL of this (juaiitity Piof 
A. V Hill has sliown tiiat the' energy expended ni tlu' 
passage of a single imjnilse is extremely small, ami the 
neurone is.ible to re*])le'nisli its store's c oiitiiiurdly tiom 
Die imtnent tluids which suriomul il. When failure' 

■' of conduction occurs it seems to be due more often 
• to a failure of the surfae c re'action than to an e'xluuis- 
of the store of pe- enluil energy m the fibre'. 

K. D. Aorian. 


' In hid letter on this subject '(^pfeni;i3ei:,^a,''’pV 312}, 
Mr. Harrison stales .some interesting fects.-regarding 
the rliromosomo numbers in Salix. Tins appears to 
be tlie first case m pl<uits \vlii*re ti'tiaploidv^ is acepm- 
pamed by v cry little e\< t'l nal change Potli telraplokl 
and liexaploul iiumbeis m a genus liavi* long -been 
known, lor example m Musa, but tlie point, of my 
rein.irk legarding iiite'isjie'ejlie sli'iililv in ciossos 
lielwecn dijiloid .md te'liaploid foims ajipe.irs to have' 
been missed. 11 is not ili.it the n is aiiv diflieuUy in 
making such (lossi-s m flu- first place I’suallv they 
.iree'asib' made, bul llie t.-sul( is a liiploid lejrni with 
an unstable' e hioniosoine e oulc'iil 

II sue il crosses between a dipleml and a tetraplold 
.species o, eiir m \a1uie. lho\ c.Mmot lead to a 
]>e'im.uieiil, st.ible toim, exvept l)v .ijiogameeiis repro- 
duelion I Ih' hvbiid nia\' moss bark witli cither 
ji.ireiil, but this leads again to new and irregular 
clnomosome nuinbeis, with the lesnli that, lU the 
.disenec of apogamv. sl.ihililv will be leailiod only 
when tlie e-\ti.i e hioinosoiiu's Im-. .* be, n l,,sl and llie 
number has levc'rte'd to tlu' diplfiid, 01 possibly in 
stem,' eases to .1 iialaiie'e'd luli-i me<lMl,- nutnbei The 
two pare'iit.d sjx'eies, 1 (--.p,, ti\el'j ilij)l,)id .md letra- 
j)]oid, will m tlu ineaiitime e.u h li.iv,- eaiiK-d on lbs 
own line ot descent 

It lollows ill,it it a ie'liaploid foi m .iiises jiom a 
,iipIoid .species in Nature, it will lonlmm' lo breed 
tine, wlnle its livbnds with lli< p.iieni -.pee.ies will 
not give- n-'C to .1 pejinaiieiit lm«' o! .Irs<en1 unless 
llieie IS .ipogaiiuujs le-ptodm lion | In, w, toi piac- 
tical pill poses, a eondilieiii ol pli\siotrtgi( al violation 
Sj^iKinthrs ii.intii IS .1 probalile (‘x.nnple- of this sort, 
and the're nie nianv olhcis ()iu e I wo siu h independ- 
('nt lilies of descent are estabtislii'd, the eliv’cigcrua,' 
Ix't we'en them may go on im leasing ,is liesh viiriatioas 
occui iimach sene's K la;ea.M-> Ga n-.s 

Ixmg's t’ollegc-, l.eiiidon 


Mjcro-(>heinical Methods in tlie Practical 
Teaching of Ghcnilstry. 

1 v vK'w of tlie sltemioiis elloi (lutw being made by 
e'diie .ition antiionties m (his coimliy to eeauuunise on 
c'diu al lonalewpcTuliture. coiiside rable iiile'fe'st attaches 
(o Prol I'geiloii (h'e'v's le'lLer on the .ip]»lKation of 
micro-e.lieime.al methods in ihe teaching ol chemistry 
(N.viURi:, Seple'niber 2, ]) 3o<j) Hnniig the W^ir vve 
a I'miTse of jir.utii.il insinu'tion in 
in the Internment ('.imp lor ('iviiugi 
f W.ir in Rnldebeii, .iiid tlu; ditl'icnlly ejf 
laige' (luanlitios of reagents h'd to tlu; 
>1 "Micro” mclhods wheiever pejssible. 
M' had at times forty students preparing 
exnmmalioiis, the eonsiimption of 


induct 
c liemistrv 

I’l isonei's 
piiK uling 
adoption 
Although 
tell umversitv 

(heinieal leagciifs was (xtienie'ly small m cemipanson 
with wh.et would be' rcejuiicel ill llu' ejidjnary way. 
lo give lust one cxampli', half a litic' of mtiic acui — 
a precious hepiid m the e.unp- was louiul sufficient 
to supply Lite lU'cels ot slndenls for several 

moiiUts (Due enterprising student litted for himself 
a full' e'epnppcfl ” niiero ” laborntoiy 111 a tiny comer 
ot Ins lofi and iindeitook inteK'slmg research worR,' 
A liirtluT advantage of tlie nu'liiod is that tlic 
epiantilu's mvolveid are so sni.ill Ih.at the students 
can study the chemie rd piojUTties of many of the 
larcr elements vvitii gieal lulvanLage; to theniHclves 
and small ex]x*nse to the l.dioi.iiejry. \V’e are ih 
liearty agreement with Piof Ciey as to the economic 
and edutalional adv.intaejes of the rmcro-ciiCmical 
methods J. W. B;.AaDEK. 

, A.'W.Kck^LRR. 
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The Progression of Life in the Sea.' 

R\ I',. J Aims, D.Si-. FKS. 


D Il'!''I!l\r\”r \n,v\-, arc still luM as tn where lile 
111 the woiM liad Its ori^m, hut uo (uu (jUtstiDns 
thill It hiiMii 111 (luAC (unnexion with w.ilet Thai il 
hcLuin in the ‘a.i. where lh»' net CA'.atw (lenierUs utri' 
|>re^eln in a | tin opt rale 1 oik eni ral uai> and in an loiiist d 
-state. 1-. an idt .1 u ha h appi ah to nian\ with im le.isin^ 
ii'i’ii the naire < ln^< 1 \ it is e\<iininiii This \ u vv lias 
hull ilevi lopul leiuith h\ ( him li - in his meinon 
on “The iJuildinii oI .111 Aiiioiioplm Idai^i Hale,’’ in 
w ha h he hold I \ atu inpis to (r.n e l he proai t ''Sion Iroin 
ihf' inofMnii ilenietiis pn-'-i ni in .la-w.iler to the 
uniietlnlai lla-idl.ile ni ila plankltm pha-'t , lloatnpu 
liuK nriheuaier 'J'la .1111oi 1 oplin tla^i Hah , niaiui- 
ta< In nil:.; ns ow n loop, hi la eaids as i la slat I itv point 
lioin whnli .dl ollut oi'Miiisiiis, laith planis and 
animals ha\L spmiiL; 'I'o iindi island tia liisi step 
in I Ills pio'j 11 ss|on 1 he pa--sa'’i I loni l he (had mot lmiiii 
I n the li\ me on a me 11 m,i m is a^ it lus al\\a \ s heen. 
OIK oi 1 he I al U'l.l h of •-1 k iK e Hot ol hlolo'j M .1 1 s( l<'n( C 
alone, hut ol all s( leia ( l\e< i nt re-t'afi h has J think 
thrown mia h helu on (Ik Imid.munial piohlenis m- 
\ o!\ <'d. i n a pa pei puhir la P lasi \ ui i, I '.al \. 1 h tihi on. 
and hatk-r,’ < slenPine anP lornilme pie'mii-, uoik 
h\ Hen|.nnm Moon and Wihsiir.' Iiaxt shown lhal 
h;jhl o! \ei\ shoit wa\ed(n'jlh (\ oht.lined 

Irom .1 iiKismx \.ipom I imp a«tm..; upon \\aitr .md 
(ai lion <1(0\id< aloiK . Is - apahk ol pioilm iH" lot m.dde- 
!'\de w h It liht Ialloll ol hu ox'eui L',eht oi a soiiu- 
ulialioii'ei u.i\e It iK’l h f A ////) i aiisi s ihi nioh'- 

( nies ol toi m.i lih h'. de to iimii oi poknuii i to hum 
simjile siieii-, sis moluiilis ol loimaldi h\Pe, hu' 
e\.imj)h‘ nmiine lo lotm hexose The ariisiiim hn I 
hrnuLdil oiil m ihesi reseaia lies |s (h.it the le.n lions 
(like pkn I . mid(i ila iiilliieiae o| liehl <>1 appro|»riale 
w.i\ e-lene! hs. willioiil the help ol an\ lataKsl. either 
oieana oi moieann Wluu a soimi oi Inpil is iisul 
w ha h Im nishes 1 a \ s ol main w a \ e lenel hs. the simph 
real lion ol the loimalion ol lormalPehule u m.iskul 
In the imiiiisliate lonpeii'alion ol the lornialdelnde 
to s(!-ai i'Ul (his (an he pMunlut In addme to (he 
solution ,1 -uhstaiae \\hnh ahsoihs tin lonei i UiUe- 
leneths. so that onl) llie slant ones wha h proPin e 
foinialdi hull ate able to ai 1 

W’hen the loimation ol sue-ifs is postulilul, the 
inliodta lion ol nilroaen into ihe ore.ina inoleuile 
oilers little llaorelaal <hfli(uk\ . lor not onl\ h.is 
Mooie '• show n I hat nilratt s ate ( on \ (t ted mio till inoie 
cheniualh’ a<ti\e mini's imdu llu tnlimiKe ol li^hl 
of .sliort wa'< dene: h, hut h< mainiains th.U inaiine 
al,ea‘j as well as othei eiei n jilanis < m. under 1 he same 
inlhienee assnnilale liee nitioiieii Irom the air Iktl) 
<Uso lais su'< elded ’ll hnnuma ahout ila union ol 
niiriLes with at live lorinaldehuh m oidmare lest- 
tn^xxs In siihjeitine; the mixliin lo the li.eht ol a 
quauz-mer ui_\ kmtp 

* i UIII I In pe nil rrli || nlUif -s Ui ii\ i lol In V i Inni \) (/milucs) of llK 
Horisli \ nililmn II 1 lull nil s, |,t ,S 
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It these results of tlie pure iheinist ate lustified, they 
on far towaids lirid^inL' the itaji whu h Ikis separated 
the inor^anie from the ora.inii , and make it not loo 
))resumpiuous to hazard the old ^tuess that (\en to-day 
It IS j)ossil)Ie that organa mailer ma\ he produced in 
the sea and other natural waters uithoul the inter¬ 
vention ol hviii^^ organisms W’e m.i\ note here. too. 
llial if we lake ai'onnt ot oiiK the most au urate 
and .idu[uatel\' (.ireliil work, the .n (iial experimental 
(MdetKe al the piesent 1ime iu|Lnres the iirispiKc ot 
a ('ettain .imouiK ol opeann matter m the (ulfiire 
mediiiin or eiuironmenl hctoie the lie.dlln ;;iowlh ol 
even the simplesi \i'ei lahle oiyanism i an I,ike pkn e 

Let Us itien assume that we air aliowul to pi'stnlale 
m ptmntni .sia-water or oilier natural water oilmiik 
( ompomids loiiiud h)- the eneri:\ ol Imhl vihraimns 
Irom lolls pusuil m llie walir. and sec how we mav 
pio'i.til to jiMluie the huildini.' up ol ihmenian 
oii',,inisms Wiilioiil doiiht the e\ oliil mn.irx sup is 
a Ion- .mrl ( kihoi ,ile oik . loi iw ( n the simptrsi h\ in- 
or-anism isaln.nh liiehl) loiiiplix hoth iii siunliire 
and luiKlion \s the molu ules -lew more i oinpU'X 
h\ the ptfiLt(■>si\ (' imkci-e ot tlie i ai hon al'Uiis o! m w Iv 
toinud ( arl Mih\drale .md miioyenoii -joiips wt must 
siipjiuse lli.il the oia.mn -aih'.taiK i. loi pniiK plusiud 
leas'iiis, lUsimird ihe 'otioidal si.ile and ,il the same 
lime ils siitki'i U nsioii huanie soini'wlul dPhrenl 
iroin lhal ol the surioimdiii^ w.Per \\ iih 11 w .(ssum))- 
lion ol I lie ' olloidal slate, i he eh i 11 u ' h.ir-es on ihe 
< olloi'lal pariM les Would prodm c the elh < I ol adsorpiion 
and 11 esh ions w mild he .lU rai led horn t hi siu loiuKhnp 
nu (limn, piodm m;^ a kind ol -i ow I h i lum i\ pin sic.tl 
m (harmler Ue thus anne al the «oiKi|)tion ol a 
mass ol colloidal pl.isina dillerina m siirkn e-lension 
Irom 1 Ip' waler and iiK leasiiie in si/i h\ two ])ro( i sscs, 
OIK' ( heini(Ml. due to link,n^c ol i.irhon atoms. l!u' 
othii plivsKcd, hrmi-ht .ihoiil In the ailsoijilion of 
lolls In 1 he » olloidal jtai ( k h s 

The (iihi u iK e ol sin fai e h nsion would (end to m.die 
the sml.ue ,i minimum and the shape ol tin ni.iss 
spheriuil On (he other hand. m.ixmmm plowth would 
demand in;\xiimim ex( li.m-e wnh the sutioundin- 
medium, .md heiKe m.iximum siul.ne h'l'oin the 
anta-onisin ol these two t.Ktois, sm l.n r-teiisioii .iiiil 
-lowth. lh''le would loilow, liisi, the hie.ikiny up of 
the mass mio numile partidis upon the sliehlisl 
.lUilaMon. .md. suoiidK < han-es (»1 loiin wlurever 
erowth iinoKed hu <d allti.Pioiis of siirl.n e-tension , 
the Litter would ripresint die liisi indn.Pioii oi the 
pioperlv of ( ontiaetilit \ 

So f.n we have considered onh tlic {Uou'ss of llie 
hiuldiii': ujt ut llu elemeiUaiy plasiiiK partiih's. the 
an.iholK prou'ss <'hunh, whose meinon .driadv 
releriul to 1 .mi now < lo-.eli followm-, |)oin(s out that 
these anaholi'' oper.itioiis must Irom the he.ymiun^' 
h.n e heen suh|e( ( lo the .dtern.itions o| day and ni-ht, 
lor diirin- llie inpPit the supplv ol exleinal ciier-v is 
nmoved “1! dining tlu- ni-ht,” he asks, “the 
in:u hine runs dowm, to what extent may it he posstlilc 
so lo di'lcn the onset of molociil.ir fuiahty that some 
reaction may (ontinue, at a low'ci rate, until the 
.siKveecling day ? And his answer is; “ The sue- 
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c cssful solution of this problem is defined pin siologically 
l)y the introdurtion of the eonception ' katabolism,’ 
as implying that energy deri\ed from the ‘ brcukiiig 
down ' of the plasma Itself . . . ma\ lx* regaided as 
a Secondary engine.' functional in the aiisciicc ol 
liuht, ami evoi\ed as a last rcsorl in failing plasma.” 
Katabolism persists as the uitiinale mc<‘hanisin in the 
plnsiologv of animal as lonlrasied with plant lile, luii 
li the sugi-esiion just ([noted is sound it originated, as 
the first ” adapt.Uion ” of the oiganisrn, to meet itic 
lactor ol ncurriiig night and day That the problem 
was suu essfiilly solved ne know, but as to the merlian- 
j.sin of il.s solution wo liave no key. It is at this point, 
again to use Chunh’s word.s, that the “plasma, 
previously within the tonuotatinn ol (lu-mical proteid 
matter, becomes an aiuolrophic, imreasingK sell- 
regulatcrl, and so far individualised cntU\, to which 
tlie term ‘ life ’ is applied. " 

The elementary plasma is thus now' fairly laundud 
as an mdividiial living oiganism, and the great Uinda- 
menlal problems of Iiiulogy -memorv, licredity, varia¬ 
tion. adaptation—faie iis at eaeli step of our further 
jirogress We sec m broad outline the conditions the 
advancing organism had to meet, we .see the means 
by which those conditions were m fad met, we know 
tlial orilv those individuals survived whuh wen; able 
to meet them. Furihcr than this wc. the biologists 
of (o-dav, have not adv.inced The vounger genera¬ 
tion W'lll pursue tlie (juest, and, vvitli jxitieiU eltort, 
miKh that now lies hidden w'lll grow clear 

Tiie differentiation ol tlie growing parlitles ol plasma 
into definite lavers, vv'lmli lollovvcd, sicuis natuicd , 
first the external layer, in molcfular (onl-ot with the 
.surrounding water, Ironi which it reieive.s .suhslanecs 
from outside in the lorm of 10ns, and to whuh it 
Itself gives olT ioii" beneath this the aulotrophie 
i lavei to which light fieneirales, and 111 vvimh, under 
the inlUieme ol the light, new organic suhsiami' is 
Imill up , in till' centre a lav er to whn h liglil no longer 
penell•atc^ This (cnlrai region, the iiLuleiis. dipends 
enlirelv on llie peripheral lavers lor its own iiutrilioii. 

,'id heduuf's itsell (oneeined oiilv’ with kataholu pro- 
(•>' es, lho.se proiesses ol the oiganiMn whuh depeml 
upon the bre.tking down, and not the huildiiig up. ol 
org.itm siibsiarne 

At an early stage m the development ol the in¬ 
dividual organism the splieneal sii.ipe, whali tlie 
org.inic |)Jasina was ('oinpelled to assume under the 
mfluem (■ of siul.K e-lension, underwent an iin])orlant 
modifuation, the efied of vvhieh has impressed ilsell 
upon all later de\elofuiienls. A j'licru.d (wganism 
floating in the w.ilcr and growing under the diiccl 
influent c of liglil. woulil ol*vious]v giow nioie rapidlv 
on the upper side, wliere the light hisi sinkts ii. tli.in 
it would on the lowei side .iw.iy Ironi tlie liglit. There 
followed, (herdore. an elongalioii of the spJiere iii llie 
vcilie.il direction, and the defiinte establishment ol an 
anterior end, the upper end which lav tow.inK ilie 
light and al which the most vigorous grviwnh took 
place. In this vv,t) there was estahlishcd a deliuite 
polarity, vvliieh has persisted m all higher organisms, 
a distinetion between an anteiioi and a posterior end. 
With the concentration ot organic substame which 
took the form of nucleu and reserve food supply, the 
specific .gravity ol the plasma would become greater 
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tfian that of tlic surrounding water and llie org.inisin 
w'ould lend to sink, 'riie lusessitv, ihercJoie, arose 
for .some means of kcc]nng it ncai tbo <urlace, that 
I it might loniinuc l(i grow undei the infliieme of light, 
j 'I'hc response to this iiii.d. howrvtT it was attained, 
came in the dev clo[)nMni ol an anti 1101 tkigelhim 
d’his we ma_v legaid as an ekuig.itioii in ihc direition 
of the light ol .1 eontradilc poilion ol the extiU'ii.il 
kivei, moving rhvthmn ailv. whn'h i>v its movenleiil 
(ounterai led the action ol giavitv, ,ind a(tiiig as a 
traitfU' (lr<“w ihi' piimnivc flaecILilc upwauK tirw.irds 
(he surhuc l.iver'', into .1 poMiioii where linilicr growth 
was pos^ll)|e With th(‘ C'lal)l^h^u■llt ol the llagelluiu 
an organ I'' produiid whuh '^hows rcmaik.ible per- 
sistcme m both the .inimal ami vegd.ihle kingdom'-, 
and Ironi liie e.xistencc ot the liavcilated sperinato/oon 
m the higlicr verlehrates. m aciorduiKe with li.icekers 
biogenetic law tliat (lie individual m il.s developmciil 
repeats or retapltlllate^ the hi'-l<iiv ol the ivn e, we 
(onclude lliat thev also m their (ailie'-t hi'torv passed 
through a plaukioii flagcllale pli.ise 

hx.tdlv al what ^tage m the hi'.ioiv ol the auto- 
troplm llageliali* the fust lormation ol ( hloioplivll and 
Its allied jvigineuts took pl.u e we h.ive no means of 
determining, luit it may iiave Ixen luloic even the 
flagellum iisclt had begun Th)^ adv.imc .ind llie 
siibse(|ueul I om entrat ion of (he |nelm'lll^ into definite 
Iliioinatopliores 01 < liloroplaHis drmbiless imriMsed 
immcnsch llie ellK ietuy ol the org.inism m prodm ing 
the jood wlm h ua-- iijecess.aiy to it. The re< cut work 
ol Balv and his < ollalioratorN luiomes liere agtiin ot 
the first mijiortanie. and though the subjed of the 
pait pl.tved i)_v (Idoroplivll in pholi»sv nlliiMS Iteiongs 
rather to liol.inv and (heini'trv th.in to /oolog)', I 
ma\ perhaps, lor the s:ik( of iompleteiuss. be allowed 
t(, tefer to It ver\ bnetiv I have alreadv s.nd lh.it 
Balv luoiighl about the svuthesis ol ((um.ildeh)d<‘ 
Jiom (.irhon dioxide ,iikI w.iter umlei tlie inlluenee of 
ravs of verv slioii u.ive length (A- goo/'//) Irom a 
mi )•( urv \ a|)oui la mo 1 le w.is aKo able to show lliat 
wlien lerlaiii (oloiired subsiamis weie added to the 
I solution ol (.iihon dioxide m vv.iti 1 (he same reaction 
took pl.iee under the inllueme ol ordmarv vrsible 
light Ills expl.in.Uion ol this pimes.s is iJiai the 
ndouied siihsiame known as the photoeatalvst absorlxs 
(he light .ind then ilsell radiates, .it a lower mfra- 
reil tre(|tien( V i orrespondmg to its own moleniiar 
lre<juenev, tlie energv it h.is absorbed At (his lower 
Ireijiien'V tin energy thus radiated is oble f<j aitiv'ate 
the laibonie acid, so th.it llie reai tion le.idmg to the 
formatKjii ol form.ildchvde tan and does take jsl.iec, 
III tile living jd.iiit this s\nlliesi.scd form.ddehydc 
prob.iblv })ol_vmenses at once to form sugars 

.M.iKuIiite giei'ii and melhvl oranee, as well as other 
oiganie < ompounds, wore found to ai t as [jIioUk atalysts 
Ciip.ible ot svnthesisiiig lonualdeliwle. and Moore and 
Webster's work Juid previoiislv shown tiuit inorganic 
substances. sikIuis eolloidal iir.mium oxide and colloidal 
feiTK oxide, (an do tlic same ( hioiojilivll m living 
j)lants max with some t onfidom e he assumed to operate 
in a .similar way. tliougii no doubt the scrie.s ot events 
us more (.umplex, sirue the green pigment itsell i.s not 
a single pigment, and olheis, siiih as carotin and 
xantliopliyll. are also com crpcd. 

Wc have tried to picture the gradual building up 
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from elements (K;eiirring“iii sea-water 
benrinx /laKellute, capable of inanu/a’dtunng its own 
nourislitncnt and able to multi])!}' indefinitely by the 
simple prorc.>s of dividing in two. If w'e assume only 
one division dnnng each night as a result of the day’s 
work in accumulating food material, such an organism 
would be able in a (omparalively sliort space of time 
to occupy all the natural waters of the w'orld. But 
here we are met by a diffidilty which is not easily 
overcome. ('hloro[)hyll, the photoc.italyst, the most 
essential factor in the building up of the new organic 
matter, is itself a iiighly comjilex organic substance, 
and in ait)- .satisfai.lory theory its original formation 
and its constant im reuse in cjuantity must he accounted 
for. Lanke-'ter has maintained that chlorophyll must 
have originated at a somew'hat kite stage in the develop¬ 
ment of organic life, and lias suggested that earlier 
organisms may iiave nourished themseh'es like animals 
on organic matter already existing m a non-living 
state. An alternative hyj)olhcsis, which in view of 
the recent work seems more attractive, is to suppose 
that tlie earlier organisms w’erc eitlier ac tivated by 
some sim[)lcr photocutalyst, or lliat they received the 
necessary energy at .suitalde freijucncy directly from 
some outside source. 

It must not be forgotten, also, that at the time 
these developments were taking pkue the conditions 
of the environment would in many wa\s inivc been 
-ciiffcreut from those now existing in the sea. One 
suggc.stion of spci'ial interest tli.it has been made ® 
is that the concentration of larhon dioxide in the 
atmosphere, and hence also in natural waters, was 
very rnncli greater tlian it is lo-day. Free o.xygen, 
indeed, may have iiet-n entirely absent, and all the 
free oxygen now piesent in the air may owe its exist¬ 
ence to tlie siihscquent splitting uj) of carbon dioxide 
l)y the action of plant life. With such pos.sihilities 
of differences in the conditions in tins and m so many 
other directions, may we not be well satisfied if, for 
the time, wa* can say ifiat llie formation of carbo¬ 
hydrates and proteids has been brought within the 
categor) of ordinarv chemical operations, which can 
occur w'Jthout the j)re\’K)us existence of living sub- 
.stance ? 

To return once more, however, to the trec-swirnming, 
autotrophii flagellate. In the early stages of its 
history the loss caused hy sinking, and so getting 
below the influence of light and the possibility of 
further growth, must ha\e been enormous. We may 
conceive a constant rain ui dead and dying organisms 
falling into the darker regions oi the sea, and thus 
a new field would lie offered for the development of 
any slight advantages w'hich particular individuals 
might posscs.s. Under sucli conditions we may sup¬ 
pose that the holozoic or animal mode of nutrition 
first began in the absoiption of one individual by 
apothcr one, wilii which it had chanceil to come into 
contact. If the one individual were more vigorous 
and the otiier moribund we should designate the 
process “ feeding,’* and llie additional energy obtained 
from the food might well cause tlie individual lo sur¬ 
vive two individuals wdiicli coalesced were 

))Oth ^iRMg from loss of vigour, the londiineci energy 

pnZiKtlogy,” V/irl I, Iiitnxiiiftioii. I^ondiui, 1909. 

* *■, “ Life wrthtrtit Oxygen," Science Frogrcis, vol. vi., 
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•and multlpficatioh woulcT and we/s^uldj'^ 

I suppose, de.signate the coalescence conjugation,”^ 
or sexual fusion. 

Other individuals, again, sinking in shallow' water,, 
would stick to .solid objects on the sea-floor, while 
the flagellum continued to vibrate. The current pro-' 
duced by the flagellum under these conditions would 
draw towards llie organism dead and disintegrating 
remains of its fellows, and again we should iiuvc inges¬ 
tion and animal nutrition. At this stage we witness 
the definite passage from plant to animal life. A 
further stage is seen when a cup-like depre^.sion to 
receive the incoming particles of food is formed at 
the base of the flagellum, to be followed still later by 
a definite mouth. *lv 

The transformation from the plant to the animal 
mode of feeding can be seen in action by studying 
actual organisms which exist to-day. In the course 
of my work on the culture of plankton organisms 
there has flourished in the flasks, on several occa.-.ions, ’ 
a small flagellate belonging to the group of chryso- 
monads, w hich was first described by Wysolzky under 
the name of Pedmella hexacostala, and to w’liich I 
directed the attention of Section D at the Cardiff Meeting 
in J920. The general form of Pcdinella resembles that 
of the common Vorticelki, liut its size is muih smaller. 
The body, w'hich is only about 5/i in diameter, is 
shaped like the bow! of a wine-glass, and from the 
base ol the bowl, which is the posterior end, a sliort, 
stiff stalk extends. From the centre of iJie anterior 
surface there arises a .single long flagellum, surrounded 
at a little distance by a circle of short, stiff, proto¬ 
plasmic hairs. Arranged in an equatorial ring just 
inside the body are six or eight brownisli-green chromato- 
phorcs or (hloroplasts In a healthy culture Pedmella 
swims about freely l.iy means of a spiral movement 
of the flagellum, whidi functions as a tractor, the 
stalk trailing behind. The throinutophorcs arc large, 
brightly coloured, and well developed, and the organism 
IS obviously nourishing itself after the manner of a 
plant, like any other chrysomonad. But from time 
to time a Pedmella will suddenly fix itselt by the 
point of the trailing stalk. The immediate effect ot 
this fixing IS that a current of water, produced by the 
still vibrating flagellum, streams towards tlie anterior 
surface ot the body, and small ])articles in the water, 
such as bacteria, become caught up on the anterior 
surface, the ring ol fine stiff hairs surrounding the 
base of the flagellum l)eing doubtless of great assist¬ 
ance in the capture of this food. One can clearly see 
bacteria and small fragments of similar size engulfed 
hy the protoplasm of tlie anterior lac e of the Pedmella 
and taken into the budv. The organism is now feeding 
as an animal. In some ol llie cultures in which bacteria 
were very plentiful nearly all the Pedmella remained 
fixed and fed in the animal way, and when this was 
so the chromatojihores had almost disappeared, though 
they could still he seen as minute dark dots. We can, 
as it were, in this one organism, see the transition 
from plant to animal brought aljout hy tlie simiflp 
process of the freely swimming form becoming fixed,T 

In the group of dinoflagellates, also-—the |roup,A& 
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new powers,of.swimmine:, and thus i;ave rise to the 


^^pj'in'hdaviiy armoured forais, with a rich 
'Suyply'’ of chromatophores, nutrition is chiefly plant- 
ttke or holophylic. In those with fewer chromato- 
^phores there is, on the other liand, often distinct 
'-evidence of the ini^estion of oIIkt orj^ntnisms, and 
S^*hutrition becomes partly animal-like. Among the 
{naked dinoflagellates .such holozoic nutrition is very 
/much developed, and in many species has superseded 
.' entirely the earlier method of caibonic acid assimila- 
•• tion. 

It is surprising how many structural features found 
, in higher groups of animals make their fir.st appearance 
' in these naked dinofiagellales m conjunction with this 
change of nutrition, and we seem to 1)C led directly 
“to the metazoa, especially to the ccclcnterata. In 
Polykrikos there art* well-developed .stinging cells or 
'nematocyst.s, as elaborately formed us tho.se of Hydra 
or the anemones. In Pouchetia and Erythropsis well- 
• developed ocelli are found, consisting of a refractive, 
hyaline, sometimes splierical lens, surrounded liy an 
inner core ol red pigment and an outer layer of black ; 
the whole structure is roinparalde to tlic ocelli around 
the hell of a medusa. In Noctiluca and in the allied 
' gemrs Pavillardia a mobile tentacle, which is doubtless 
used for tlie caplurc of fond, is developed. Dix'isiun 
of the nucleus, with the fonnutiun of large, distinct 
chromosomes, has also been described m several ol 
these dinoflagellales. With I he tendency of the cells 
n certain species to hold togetiicr alter division and 
brm definite ('hams we seem to approach still nearer 
:o the metazoa, until, finally, in Pol)kriko.s we reach 
in organism wlucli may well Jiave giv'cn rise to a 
ample, pelagic ca'lenlerate. It is difficult to resist 
;he suggestion put lorward by Kofoid ® in his recent 
monograph, that if to Polyknivo.s, witli its continuous 
longitudinal groove whirli serves it as a mouth, its 
multicellular and multmudcate body and its nemato- 
:ysts, we could add the tenlacle of Noctiluca, and 
perhaps also the ocellus of Erythropsis, “ we should 
hitve an organism whose structure would appear 
pro})hetic of the ccelcnterata and one wliose affinities 
to tliat phylum and (0 the dinoHagellata would be 
patent.” Or it may lie that the older view is the 
correct one here, and that the first cnelcnterate came 
from a spherual colony of simple holozoic flagellates, 
arranged somi'thing on the plan ol Volvox, in wliicli 
the po.sierior cells oi the swimming colony, in the 
wake of wdiich food particles would collet t, had become 
more speciali.scd for nutrition than the rest. 

As a purely plankton organism, swimming free!)' 
in the water, the progsess of the co?lcnterale was not 
great, and reached, so far as we know, no further 
than the modern rteiiophore. The ctenophore seems 
to represcMit the culminating point of ilie primary 
progression ol pelagic animals, w'Jiich derii'ccl directly 
from the autotrophic flagellate. Further ecolution 
was associated with an al)andonment of the pelagic 
habit by a ccclenterate-likc animal, and the establish¬ 
ment of a connexion w ith the sea-bottom, either h\ fix¬ 
ing to it, by burrowing in it, or b) creeping or running 
oV'Ct it. At a later stage many of the animals which 
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varied pelagic life whii'h we find in the sea to-day; 
but this must be regurded as secondary, tlic primary 
pelagic life, so far as adult animals were concerned, 
hating ended wnih thoesoluinm ol the ctenophore.^'^ 
Such is the teaching cd emhrNologt. the history ot 
the race being conjectured Inmi llie dexelopnicot of 
the individual. In group alter group of the animal 
kingdom, when the details ol its cmbrvology become 
known, tiie indications are the same fiisl the active 
spermato/ooii, reminiscent of the (ilankton flagellate, 
then the pelagic larval stage, recalling the cielenterate, 
and then a bottom-living piia.sc. 

It is in a ctenophore-like uinestor that we find the 
line of development to Jugher anim.d groups, and this 
ancestor must have been at one time w’idcly distributed 
in the seas. Its immediate desi'cndants are familiar 
to every zoological student in llie well-known series 
ol pelagic larval forms. Muller's l.irxa, taking to the 
bottom, and in its hunt for food gliding over hard 
surfaces with its cilia, led to tlw flaiworms; the 
Pilidium, developing a thread-lilvc body and creeping 
into cracks and (revK'cs to transfix Ms jirev, gave 
rise to the nemcitin<‘s. A Irui liophoic, burrowing 
in soft mud and sand, develojieri a segmented body 
which gave it later the power of lunning on these 
soft surfaces, and became an annelid worm Another 
trocliophore, developing a broad, musintar loot, crept 
on llie sand, and afterwairds lairied itsell beneath it 
a.s a lamellibrancliialc mollusc, or migrated on to 
hardersiirfare.s ,is thegastrojicd and its allie.s. Ifluteus, 
Bipinnaria, AurK-ularia, first fixing, as the crinoids 
still do, and developing a radial s)minctr>, alterwards 
broke free and wandered on the bottom as sea-urchin, 
star-fish, and ciuumanan. Tornan.i developed into 
Balanoglussus, the structure ol which hinls to us that 
the asciduins and v(*rtebrates «aiv!e from a similar 
stock. All the phyla thus represented derive directly 
from the free-swimming ctenophore-likc ancestor, and 
only one considerable group, the artliiopods, remaims 
unaccounted lor. The evolutionary history of' an 
arthropod is, howevxT, not in doubt. Its marine 
representative.s, the trilobites and Crusiai.ca, came 
directly from annelids, wliah, after their desertion 
of a pelagu' lile to burrow in the sea-fluor and run 
along Its surlaee, again took to swimming, and not 
only Slocked the w'holo mass of tlic water with a rich 
and varied life of topejKids, (.'ladoteni, and .schizopods, 
but gave rise to amphipods, isopods, iinil deeat>ods, 
groups eijuallv at home when roaming on the bottom 
or swimming above it. 

Another important addition to the pelagic fauna we 
should also notice here. From the molluscs, creeping 
on solid surtares, sj^rang a group ol swimmers, the 
cejilialopods, whidi liave grown to sizes almost tin- 
e(|ualled amongst the anmiaK of tiic sea. • 

All these invertebrate phyla had l)r('onie established 
and most of them had readied a high degree of de¬ 
velopment in the seas of Ciml-nian limes. Among 
animals tlien living therear<‘ many vviiidi have survived 
witli little change of torm until to-flav'. One is ^most 
tempted to sugge.st tliat the lile wliich the sea itself 

® Thfre b perlurs a fK>,sa?ility that fiirtlitT knowleO?'' of tlw embryology 
it,4i^?i8ary thj* 






(ouM |)ji>fluK' wjiM then muhinj; its summit and be- 
alabili'-ccl. Sin<-(; Cambrian limes ^oologUts 
tell Us some tliirty million years ** have passcd.a stretch 
of time uhith it is reall\ dilfifult tor our ima^oiiations 
to picliue. iHirin^ that time ii (hanire ol nnmense 
moment lias hajiixmed to the lile ol the sea ; but it 
v\e read the simis an]_d)t, that ( hanee liad its onyin 
rather in an invasion from without than in an e\olution 
from within I'rom wheme (aim' that tribe of fishes 
whuh now domin.ites the l.iuna of tin; sea ? It would 
be rash to sa\ that we ran yi\e anv Iml a spedilative 
repl} to the <]iieslion. hut tlie probable answer seems 
to he that fishes were first e\ oK ed not to meet ('ondit)ons 
found in the sea. but to battle with the suitl iiiirents 
of ri\ers. where fishes almost alone ot niovinj^ animals 
can to tins (la\ maintain tiieniselves and a\ojd hein^ 
swept helplessly awa\d- !i was in response to these 
conditions that elongate, soft lufdied (reatures, wdiiedi 
had inmerraled to llie ri\er mouth, developed tlie 
slender, stream-lined ^ha[)e. the n);id \et flcxilile 
miiseular body, the spe* lal proMsion for the sujijily of 
oxygen to the blood to maint.im an abundant stock 
ol energy. .in<l .ill those minute perln tnuis t()r effective 
swimming that a fish's hodv shows ’!’lie fact that 
many sea fishes still return to the nvers. espcdally for 
spawning, supports tins \iew. and it is in adordamc 
with Traquair’s dassical disioveries of the early fishes 
of the S(Ottisli Old Ked Sandstone, wiiiili were for tlie 
most part tiesh- and l)ra( kish-waUr kinds. 

Ilasing <ieveloi)ed. under tlie fierce <onditions ol 
the liver, then sjKrd ami str.'ngth as swimmers, the 
fishes leturneil to tli<' sea. where tin u new-lound 
jiow'cis eii.ibh (I tin 111 to ro.mi o\ ei wide aieas in scan h 
ol f(»of|. .ind ea\t' ilum sm h an ad\antage in .itt.u k 
and delem e that they hecame the |iredomin:int in- 
iiahitants of .dl (he coast.il wateis, and as su< li lhe\’ 
remain to-da\. 

Tlie other great migration of the TisIks also, tlie 
migratK'ii from tlie w.iter to the land. gi\iiig rise to 
amphibians, reptiles, birds and mammals, nnist not 
he left out ol atiount. The w hales, seals, and se.i-birds 
which, alter di \ elopnig on land, tetunied again to tlie 
wateis and beiaiiie readapled loi life in them, .ire 
features whuh dinnot he iiegleOecl 

And so we aie bioughl to the pu lure of hie in the sea 
as we find it to-day. The prim.ir\ prodm'tionoi organii 
sulestance I'v the utilisation of the energy of sunlight in 
the bodies of minute imicelluiai plants, floating freely in 
the water, remains, as it was m the earliest times, die 
feature ol fundamental miporlame Tin' (ondiUons 
which control this prodmtion are now, many of them, 
known. 'I'hose of chief im|.M>itan'.eare (i) the.amount ol 
light whuh enters tin watei.an umounl whuh vanes 
with tile length ol the day, the altitude of the sun. and 
tlie clearness of the air and of the w.iler: (2) th<- prcscni-c 
in iidcijiiate quantity of mineral food siibstames, 
ci^ecially mtr.ates and jdiospliales, .tnd f^:;) a tem¬ 
perature favourable to the gnwvth of the species which 
are present in the walei at the tune. IXpciiments 
with culliires ot diatoms have shown clearh that if 
the food-salts required .ire piesenl, and the conditions 
ns .0 light and temperature arc* satisfactorv, other 
faelors, such as the salinity ot the water and the pro- 

Ovborii, “ (uicm .iiid Lvolutiou of Life,” I'US, p 153 
*'* Ch.iiuberliii, iiiiotcii iti l,u 1 l, ‘‘Org.uiic U.volution,” Ntw \ork, 1^17, 
p. 463 
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portions of its constituent .salts, can be o-aried within 
very wide' limit'' without checking growth. The 
inereused abundance of pl.inkton. esficcially of diatom 
and peridinian plankton, in coastal waters and in 
sliallovv seas largely sunoundecl h\ kind, such as the 
North Sea. is due to the supply ol nutrient salts washed 
directly from the kind by rain or biought down by 
rivers. An ev c ption.il abundance; of plankton in 
particular localities, which produces an exceptional 
abundance efi all amin.il life, is also often found where 
there is an upvvelhng c)i water from the lioltoin layers 
ot the sea. These conditions are met with where a 
strong current strikes a .submerged bank, or where 
two currents meet fi'cKjcl-s.ilts wliic h had ac c umulated 
in the depths, where they could not be used owing to 
l.aek of light, aie brought by the npwelling waiter 
to the surface and become available lor plant growth. 
The rc'inarkahle richness of fish life m such places as 
the banks of Newfoundland and the Agulh.is Banks 
off the South Alrican coast, eac h ol winch is the ineelmg- 
place ol two great currents, is to be exjd.uned m this 
wav 

.\lleutiun has already been directed to the .suggestion 
that fishes develccpccl their remarkahle swimming 
powers in livers in n^sponse to a need to overcunie the 
currents, and that they returned .iflerwards tet tlie sea, 
where they prevail upon a well-de\efiiped .md liighiv 
complex inviTtehrate l.iun.i already lullv est.iblished 
there. Their speed in.ibled them to conquer their 
more sluggish iirc-decessors, while thev themselves wi-ro 
little open to attack. With the exception efi llu l.irger 
c e])lialopo<ls, which me of comparatively recent c)rigm, 
and were prohahh evolved alter the .iriivat ol the 
fishes, there are lew, il any . inveiu hr.iLes which < .ipture 
adult fishes as jsiit of their normal food Destructive 
enc'inies apjiearecl later in the lorm efi wli.ilcs and se.ifs 
and sea-birds, which had clc'Velojied on the kind and 
in the .iir. 

And now in these last ckiy s .1 new att.u k is inacle on the 
fishes ol tlie sea. for man h.is entered intcj the struggle. 
He came fir.st with a 'pear m his hand tlic'H. sitting 
on a rock, he cl.ingled a baited hook, a hook [jcrhaps 
made from a twig ol thorn bush, .such .i.s is usc'd to 
this day m v illagcs c>n our own east loasi \UerwarcJs. 
gicatlv daring he sat .istrulc a log. with his legs p.iddlecl 
liirlhcr from the shore, .tnd got more' fish. He- made 
nets and surrounded tlie slio.ds. Were there time wc- 
might trac'c step In stc‘p the evolution of the art of 
fishing and of the .irt of sc-amanship, for (lie two were 
hound up togc-thcr, till the* d.iy when the trawlers and 
drillers kept the sea*' lor the Itatlle Heel 

There can he liUK douht that in Kuropean seas (fie 
att.ic'k on tlie fishes in the narnvw strip ot coast.il water 
where they longreg.ile lias bc'conie seriou.s A con¬ 
siderable [ircportion of the fis-h popul.ition is lemcned 
each year, and human activity contnhutes little or 
nothing loeoiiipeiisate the loss. We have not, however, 
to fear the practical extinction of any species ol fish, 
the kind ol extinction that has taken place witli seals 
and whales. Fishing is subject to many natural 
limitations, and when fishing is suspended rcaovery will 
!)(> rapid There is evidence that such recovery took 
jilace m the; North Sea wlien fishing was restricted by 
the w’ar, though the increase whic'h was noted is 
perhaps not certainly outside the range of natural 
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fluctuations. -Until the tiatural fluctuations 111 fisii 
population are adequately understoofl. their limits 
determined, and the causes which <;i\c rise to then^ 
discovered, a irustworiliy \erdici .-js to Jlic cflect of 
fishing; is diriiciilt to ohlam. i 

Jf such problem'' as these are to be sohed llie in- I 


\esti"ation ol the sea must proceed on broadly lon- 
efived lines, and a compieiiensive knowledge must be 
built up, not only nt the natural hi-iloi) ot the hshes. 
but also of the inan\ and vjuie<l loiuhtions wliirh 
intlueme their ii\e' 'rhe iilc ol the •'ta must be 
studied as .1 uhole 


The Efficiency of Man and the Factors which influence it.' 

Uy Prof, lb i*. CvTiK \Kr. M !) . F.k.S. 


I ''UK subject of my addus-' -the <‘llMien(\ ol the 
human orL’■anl^m .uid the la< tors v\hiili inJliieiKC 
this effuiency—is m my opinion, one of the mo'-t 
important proldems of the present day. It is a 
problem whuh lannot, ho\\e\er, be considered onl\ 
from Its physiological aspect if it is to receive .ide<ju.ite 
consideration, its iin|)In alums .irc imu h wider, 
reaching right down to the ver\ basts ol our d.dly lue'. 
As ] am no expert in industry or eionomiis. I shall 
cunfine my attention .so fai as possible to liie proldmi 
from the plnsiologiial side, and lea\e to olheis tlie 
so( loiogH al apj)h( .ition 

'rhe term “ ellic icncy ” li.is become a mere <at(h- 
worcl. Iiaiulied al)ou 1 h\ peo|)]e who have not the 
faintest idea 0! what the word <onnofes IhaitK.illv 
It has ((line to ine.m, to the avemee man in tlw street, 
the nntliual impnixemenl whuh is Id be .mlici|)alcd 
from some « hange in woikshop or oflicc organisation 
a bigg(*r and bi'tler resull .it a smaller < ost 'I'tic word 
has a \ery delinile nicanine m engineeiinu science 
and this meaning li.is been Iranslerred Irom the in¬ 
animate ni.u lime to the li\ mg org.misrn In the case 
ol the enmne. the prolilcm is lel.iinely simple, as the 
number ot intcileriiig la< tors nitt gre.U. Iml iIm' 
.solution ol tile proldcm in the 'ase ol the organism i- 
bescl with main dilTuuItKs. .is the intcrtenng l.nlois 
uie numerous .and \ ;uicil ’I'uo t_\[ies (jI elliiiciUN .uc 
spoken ot in lonnexion with tla aniin.il bod\ Onc' 
t^^>e Js tin meih.inu.d cffn iem \ in the engiiiccrinu 
SCSI'-, le the ratio whuh exists between the heal 
ecjUic dent of the external muscle wmk done and tlic 
cjicru\' output ol till sulijul diirme tiic perhnm.ini e 
ol the work in ((ueslion 'I'lus is a piobicm whuh h.is 
uttniited main workirs. ami tlieie sc'ems to l)e .1 
gcner.d < onseiisLis ol opinion that the i I'I'k ien< y ol man 
in tlie peitormance ol extern.il work is about 20 |)i! 
cent, gioss and 2^ per ' eni net 'J'hc oilier t\-|>c of 
efliciciK V is Ibal wIik h is callid mdiistri.d or proiliu ti\c 
eHicieni\. where the (apacil\ ol the iiidi\iduai to per- 
ioini effectise work is dealt with, judgine the (ap.uilc 
of the individual In. lor cx.uiiplc.. his oiitfiiit in unit 
liiiH'. So far as the workc-r himscll is lonu'riicd the 
wliole oi)je< I m indiistnal tlliticniN is iiiidoiibicdb to 
get the greatest output with the mmiiuuin ol etlort 
The determination ol the inech.inK .d ellicien< \ h lairh 
lendily larned out. Imt il is \er\ dillkull to get .m 
accurate g.nige of the industri.il effiuency At bottom 
they are closely rel.ited. and both are j)hvsiologi< al 
problems. 

The leaders of indu.slrv luxe not bcrii slow to a(ii|)t 
and. utilise the gams of .scicaice m the realm ol inanimate 

‘ From the proMcIcntial a<l<lres^ flclivcr.'-l lt> S.-i u<>ii 1 (Pliysioloijy) tn 
the Pritisb Assxiation.at HuU ori Siipt 8 
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things, but the} li.uc been slow to ic(oi;nise the la< t 
tli.it tlicre is a s( icni e ol |)h\siolog\ which deals with 
the man who controls tlie prodm li\ e m.u hmeiy. New 
iineiilmn.s m.i\ complete]} lexolulionise shop ccjuip* 
meiK, good ma<iiiiu*s may be leplaied l>\ iielter, and 
IkUIci- In still belter, bul man icni.ons .dmost iis im- 
inut.ible as the ages, l-’hvsiologii al exolution is 
infiniteK slow. ,md man h.is not \et become “an 
afh-ctnmale mac lime-tic klmg aphid ” 

It Is blit a iutle nioie tii.in a iuiiidu'd \eais since 
this ( oiinlrx u,is indusin.ilised. .ind wc .iic still le.iping 
Ilic allcrm.ilii ol the icrriliK condiiions which then 
reienui. when the grc.it ccnln-s of indusli} were 
sw,imped with countr} clwcllcis who pouied mlo tlie 
towns m the- r.n e loi wc-.dth lu'w ic.ilisc tlie hope- 
Ic'ssh- unplix siologn al conciitions winch chxc'lopecl in 
the methods ol work, the houis and < oridilion-. ol woik, 
tlie lioiising 'I'he lollinxing ut.ition lioni Robert 
Oweii gi\es ;l aood ide.i oi the <onditions iiiling in the 
e.iilv \e.irs ot last c'entuis in one of our sta()le in- 
dustiies. “ In the mamdac tuiin:; distiicts i( is common 
lor parents to send their children of both .sexes at 
se\ c-ii or eigiit \ i-ars ol age-, m u intei as w c-ll as summer, 
.It ^ix oMoc'k in llie moiniiie. souuliines, ol course, 
m the dark, .ind occasion.ilK amicisl f|o^l ,ind snow, 
lo enter the m.inula'tones whuh an- often heated to 
.1 liigli tempc-ralurc au't contain .in .itinosphere lar 
Irom bc'ing the most faxoiir.ddc to hum.in life-, and in 
whiili all those c'lnploNcd in tlum \ci} frcciuentl} 
conlimie until twelve c)’cl()(k al noon, when an hour lb 
allowed lor dinner, after whuh thc-\ relnin to remain, 
in a niajorile cjI c ases, t ill eight o’cloi Ic at nielit.” Six 
111! eight, with a bie.ik ol one hour • .1 loiirteeii Imirs’ 
d.i}. and hfueii w.ts not unknown Owen m the 
.irlicle from wlmli 1 h.ive cjiioted. w.is petilioning 
I'arliament. asking what ^ 'I'h.it a tuc-Ke hours' da\' 
be mstituted, lo ini lude one aric.l .i hall houis for meals, 
.md th.it no cdiild should lie emplo\ccl until the ago ol 
ten was lea'lic-cl lb- |)()inU-d out in the ccuirse of the 
arti'le (li.U ihe lesults fiom the m.uuif.n lurers point 
ol view would be better with .i Iwehe hours' da} (i c. 
tli.il the indusiii.il cdliciency, in moclein woids, would 
be iiujirox ed) 

^Vt we woiidei lli.il the offsprme of stock desc'endcd 
Irom woikers under these conclitimis, which certainly 
iiiiprove-rl .'s the ceiiluiy acbantid, hut weie far from 
ideal, g.i\e the high xield ot i ] l.uls icccirded ill the 
Xalum.il Seivice Report Wc- nuglit h.i\e lieen pre¬ 
pared lor the disclosure, as the pre-w.ir records of 
ic)untrie.s with conscription showcel lh.it llie number 
ol rejec tions lor the Arm} of town and la< tory workers 
wab far in e.xces-s ol those foi men drawn Irom country 
disinclb. iUit cviclenc'e ol the btate of the national 
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■'.■bicycH%g5fn6£^ for neady imif' swd •' 

Oil the verge of collapse, doing joS.cto^ kilo^ammietris^v 
of external work during tiie time, the metabolism v^«s v 
determined six times during the riding period wit^ tlie^ 
following result: 

Table I. 'f' 


ph)sique is not-confined figures.' Sir- 

Geyrge Newman, in his valuable afiia interesting ^Report- 
on Preventive Medicine, has directed attention to the 
enormous amount of time wliich is annually lost througli 
sicknesa. Tlic minimum average amounted to 
14,295,724 weeks (or a period upwards of 270.000 years) 
of sickness per annum, and tlii.s figure did not include 
absence from work due to maternily liehefit, sanatorium 
treatment, or absenf e for less lliun four day> per patient. 
This is the evidence of the National lleuitli Insurance. 

The design of the organism which lias to stand the 
strain is not at fault. It is an organism whicli, in the 
language of llie engineer, is abundantly supplied with 
factors ot .safely, and has an over-all high factor of 
safety. 'I’lie body is not designed merely to perform 
the mininuim amount of vv()rk or to stand the minimum 
strain , there is always .1 reser\ e. Tlic perfect co¬ 
ordination of the different parts of llie organism is re¬ 
quired, be<'iuise the human being is cajiable of intense 
rnusculai exertion k>r sh<irt jieriods. Tlie intensity of 
the work i.s.as a general rule, inveiscly proportional to 
the length ol time during which it must be earned out. 

If, in the human organism, we were concerned merely 
with .the co-ordinated action of a series of effectors, 
with the capacity ol a certain group of muscles to 
perform a given amount of work, the volution of the 
problem would lie relatively siiniile. Ikil we are 
dealing with a living organism, capable not only of 
doing work, but of repairing the worn-out parts, as 
and when rc(]uire(l Further, we arc dealing with 
an organism which vanes n(*t only m its capacity to 
perform work. I>ul in its “ vc 11 to work.” W'c aie 
dealing witli a subtle organism which has a w'hok series 
of protectic c nieclumsnis at Us command, an organism 
whici) can be fatigued and rendered useless, as a work¬ 
ing unit, liy an amount of woik on a particular day 
which on another day it can perform with the utmost 
ease and without apparent fatigue. 

The efficiency of a man is not merely dependent on 
the amount of w-ork whicli cun be performed by his 
'muscles; the circulalory, respiratory, and nervous 
systems are of etjual inqiorlancc, and all are inlimatcdy 
related. In spite of the many and varied stresses and 
Strains to whidi the organism is subjected m the course 
of life, as the result of the many factors of safety, unless 
the overloading is e'scccssivc, too freciuent or too long 
continued, the organism, so long as it remains physio¬ 
logical, is pradKully unaffected by ordinary hard 
work. 

If we turn now to the consideration of the factors 
which influence the eflKiency. both in the mec-lianical 
and tlie industrial ,-ense, we find that the main c'on- 
trolling factor is undoubtedly the condition known as 
fatigue. Fatigue i" a word just as Iretjuently used as 
efficiency, and yet It is almo.st impossible to give an 
, accurate definition of the term. Gcneially speaking, 

- it is to be regarded as the antithesis o! efficiency. 

Tlie study of the melaMi.sm has given little or no clue 
SO far to the tv.A nature of, fatigue. Benedict and I 


carried out a rertain 
this phase ot ^ie (juesi 
subj^m^jfee oil, the' 

there ^lB^ ery nf. 



;t ol (;xpcrinn;ntal uork on 
kir results show that the 
xrfte of absolute eollapse, 
loliu determination goes, 
filenee of diminished effi- 
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It will lie noted, as might be expected, that there is 
some slowing of the rate at which the work is done, but, 
the diminution in the net efticieiiey, in spite of the fact 
that the subjegt admitted he was completely done at 
the conclusion of the last determination, is not striking. • 

Obviously, then, the capacity to carry on is limited 
by the genesis ol fatigue. But it is etiually obvious in 
practice that a man may he engaged in strenuous labour . 
for many hours without acute signs of iivipeiiding 
exhaustion. How is this condition attained ? There 
are at least four factors wlmh, to my mind, play pre¬ 
dominant roles in the attainment of maximum efficiency, 
namely, the rate of the perforinanre of work, the 
umomil ol rest offered or taken by the subject, the 
rhythm witfi which llie work is performed, .and the 
work haliits developed by the worker. Altfiougli I 
shall attempt to examine each of these factors separ¬ 
ately, It is not to be inferred that they can really be 
considered as independent phenomena. As a matter . 
ol fact, they are all intimately related, and usually . 
merge into one another. 

Of tliese lour factors probatily most attention lias 
lieen devoted to tlie rate or speed at winch work is 
carried out. Benedict and I found, for example, - 
working with a carefully lalihratcd bicycle eigometer, 
that tliere was a very close connexion between the ^ 
speed at which work was done and the mechanical 
efficiency. There was a very definite falling off 
witli imreased speed, as tlie following talilc shows. ; 
Unfortunately it was impossible to get our subject 
to pedal slower than 70 revolutions per minute. 

Tvam tl 


Kp\oltiti')cis 
per min. 

dross Kflicicncy. 

Hi VnllltlOQS 
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\Vc found further that, if the amount of effective; 
muscular work done was kept constant, that.tjiea 
efficienev fell with an increase of,, speed. >,Tims 

' ' ' ■ calories perfot&ed'.. 
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-per cent., whereas with the higher'speed it fell 
ito-j;;; per cent. Or again, with effective work of 1-58 
^'Cglnries at 71 and 108 revolutions per minute, the 
Inefficiency was 24-5 per cent, and 15-6 percent, respect 
iVely; and finally, with effective work of i-js calories 
'.at speeds of 71. 04, and 105, the efficiencies were jj'i, 
20’4, and ij-o per cent. 

1 A. V. Hill has also recently dealt with this prohlcm 
in a most interesting piece of work, where the activitv 
was .stri(tly confined to the liireps und the hracliiulis 
.sOnticii.s. He demonstrated very clearly that, in spite 
of the lact tliat the slower the contraction the greater 
.was the amount of work done, all the advantage thus 
gained was rapidly neutralised and dissipated as the 
result of the slow contraction necessarily causing an 
increased degradation of energy in the way of jihysio- 
.logical changes resulting from the mainUname of 
•contraction It thus follow^ed that a slow contraction, 
powcrlul ihougli it miglu be, was not necessarily one 
of high efficiency, ilili found that tlie maximum 
cfficiencj was very rapidly attained, the optimum for 
the muscles investigated being apparently just less than 
one second, but the fall which followed, a.s the duration 
of tile contrarlion increased, was a comparatively 
slow one'. On account, thcreiorc, of the blunt nature 
of the turve, the efficiency remained more or less 
constant over a wide range of s])eeds. 

The load has obviously a direct f’onnexion willi tlie 
speed'at which work is dune, but it has also a relation 
to efiicienev. ilenediit and T found, lor example, 
that both the gross und net efficiencies within the 
limits of our experiments nicreased with the load 
The piohable explanation of tins result is that wlien 
light work is curried out, maintenance or physiolngn.al 
recjuircinents w'hich have to be covered form a large 
proportion of the total energy output, a balance wliich 
is steachly altered as the amount of external effective 
work done increases. 

On th(‘ other hand, when the loads become exressi\e 
theic i.s a definite falling off, both in gros^i and net 
efiifitnries Laulanic^ who also investigated this 
question, found that at voluntarily selected speeds, 
with steadily increasing load, the external work done 
rose witli decreasing speed until the load became 
bxcessive. He maintained that there were two optima, 
(a) an economic optimum at 4 kilo. load with high 
efficiency and a low oxygen consumption per kilogiam- 
metre, und (/>) a mechanical optimum between 8 and 
12 kilo, load when the output m unit lime was highest. 
The following table from Luulanie makes his point 
clear: • 


bx^endiliire is parasitic ott dynamic woik. 
!.^<F:m6rc st^ic the work becothes”’ the' ^eater is 
the fall in the'efficiency. Personally T am 0^1)10 
opinion that the severit}’ of muscul.ir work, </ua 
the organi.sm aii a whole, is a function of tlie static 
component of the effort made. Fatigue, /.c. inabilitv’ 
to carry on. is more* readily induced by static work 
than by either positive or negatisc- work.” 'rhe follow- ‘ 
ing figures, from experiments which I have cnrried.out 
with Miss Bcdalo and (F Mi t'alluni, siiow clearly this 
diminution in (‘ifiiiency as the* staiii elemcmt in tfic 
work is increased : 

Taio r IV 


Culls per null 


K«Tn per iniii 

Cost lit t^iiii < iK 
jurkK'H |> '<|.iii 

Ncl Kfiirioiioy 
per (.eat. 


H» 

8 0 

13 

17 

7 

7 5 

20 

6-0 

5-0 

51 

1 0 + 

V75 


1 0 

-'5 

OH 

20- 

1-25 

I 4 O 

1 0 


Very closely allied with the rale of uoiking is the 
rhythm witii which the work is iierhirmed. .\lilmugh 
the) are not identical phenomena, tlic\ aie so closely 
related that the habit of work may be consideied alcmg 
with rhythm. Kver\ one is well aware that once a 
ih)thm, or the proper co-oidinatum m the- play of a 
.set of muscles in the performance of some definite act, 
is mastered, not onls- is the energy expenditure reduced 
by the exclusion of numerous extraneous muscular 
activities, but there is an actual eidmncement of the 
ease with whiih wc perform tlie s|)erified art. It is. 
not a mere rjuestion of rate. In a scries of experiments 
whicii I carried out with Burnett, tlie siibjecn, working 
on a specially geuicd eigometer, was allowed to select 
his own rate of working, the load l)emg varied from 
nothing to 4 kikis. At each change of load the subject 
was directed either to work rapully or very slowly, 
and aflei a period of such work was told to adopt the 
rate he liked best. As the following table (Tabic V.) 

Tadi.k V ' 


I.n.ul 111 
kllOs 

u 

Ilf 'if Work 

per mill \ 

llltll.Ull\ «tl<v(«<1 


;-\p 1 

Lxp II 

i-.xp UI 

lisp 1\’ (IiiiiuiKllatcJv 


7« 

.Ho 


alter i hrfUt’«i 

I 

ho 

79 

79 

/t work dl rate 


M 

Ho 

Hi 

of 4S iHiriiun ) 

1 

K. 

7« 

H3 

7f 

■' 


77 

;h 



T.mu.f III. 

Resislanrc ui kilos . i 2 3 f 5 <■ 

SjHe<l adopti'd, metre-s jM r sec . i p) 107 o No n't 051 o,|i 
Work done, kilogiaiiimetrrs i>ei 

5 tiiui. 41 S (142 72 () 77 H Hu S'l 

Oxygen iutako in c.u per kgm 5 J 244 217 2ij 223 2 2x 

liWicicncy pci cent . . 141 204 229 213 22-1 221 

8 *’ 

It W'ill be noted that wdien the loa<l becomes e.xc cssiv e 
the efficiency lapidly falls away. This means that, 
llthougli the effort may be continued as .strenuously as 
^efort, and although the physiological cost of the effort 
•^kins' fit a very high lc\c'l, the amount of external 
vorjrdbne'&rbduced to a very low figure. The static 


shows, the rhytiim of work was 
037 c'29 o-t, <M3 practically identical tor all loads. 
frjt, ooy 00,. S’O occurred under all conditions, 

^4.1 251 312 531 provided tlie working spells were.* 

204 197 170 94 duration, if the 

work \\'ere continued over a kmg peiiod, the 
rhythm tended to niter, to increase m speed, and if . 
the subject became really tired, peiiods of rapid move- , 
ment alternated witii periods of slow movement; 

The rhythm adopted, although it nuiy suit the 
worker, is not of necessity the .series of muscle mpve-- 
I0.e»t;r.^hit^_,kacl .to the iyast ^atuendjture 6 | 
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prob.ihiy i 1 h; rhythm selected is only in small 
p.irt due to the worker’s physiral eonfi;'uratjon; in 
greater pari il h evolved in imitation ot some mcme 
experuiK' d 01 older worki r. The average workman 
1^ not so nuM li loiiMTiiecl with the diminution of the 
physiotoi^ii at (i>'.t in tin perform.one ol a uivt-n a<'I 
.is in till* retliii iiuii ol <on'<unis I'ffort It is not, of 
(onrM-, suaye-'tul that the nit ihods adopted hy workeis 
nide|H‘ndenth au- the pi rte* l method'', and that 
propel iinesti;tation will not dtsiover heltir and e.isur 
methods ol perfoimin;^ leil.un eiven operation-' 11 
newer an«l more eionomnal methods are to he de¬ 
veloped and hroLiaht into operation, llic onl\ rc.d 
chanee will he to se,urinate the newer voting workeis 
'I'hen IS ^ooil evideme, that o! .Musiio. for example, 
that hot!) regime and uorkma, m afldilion to the 
individual mus< le rlivthin, llieie i-' a definite \analion 
in the eour-'C oj the ila\ m the lapaiiiv to larrv out 
work ; that, in other words, a diurnal rhvthm exists, 
'(’here is a reii.iin amount ol evidenie also in tavoin of 
the view that .1 season,d rhxtlnn exi-.ls I'uriher. when 
elhcieiKv is measured in teims ot output, it is found 


may be definitely stated that an insuffieienl intake ot 
food or the consumption of poor or inadequate food is 
one of the (hief soiin es of 'toneral ineflieioiir)-. The 
capacity of the bodv to stc're reserve food material 
whieli will meet tfie daily demands for ein r^v and 
leave a surplus is another <if the xiial faciois of safety. 
■J'he much more important problem is unfoitunately 
onlv loo Common, the inlluenie of ( hronu imdernutn- 
tion, a (ondilion which lowers efli( leney. not merely in 
the adual perlormanee of musnilar work. Init by 
inducin" an incre.ised susi eptibilil y to disease. This 
IS a question which has never received tiic attention 
which Its importance ilemands, lur^elv on aiamint of 
tlie immense dilheiihies of carrym^ out the investiira- 
tion in a pracutal manner. .V the direct result ol 
the war. we have the records of at least two sets ot 
observers. Benedict and his co-workers investigated 
the problem, usim^^ a ;;r<)up of twelve men, (.ompann;^ 
them with a similat ^loup drawn Irom the same class. 
In the experimental yronp the food intake was redured, 
so that there was a loss of 12 per cent of the body 
w'oi^iht. AIthoin;h the experiment was carried (m for 


that there is a defmUe rhvtlitn in outjnit during the 
course of the working day .ind ot liie working week. 
This tvpe of (iirvc is not pis uli.ir to any one industry. 
The total weekly oiilpul unve with the low Mondav 
eltect and the sh.irp lall 011 Saturdav ixsimbles m 
f'cner.d shape ihedailv ooipiu niive ' 1 ‘lu main point 
aiiout these (urves is that thev siami T(» demonstrate 
the absence of pro^i•c^sl\e latij;ne fnmi overuoik, 
which would h.ive been deduced had iheic been a 
sharpiiseat the (omnienc em. ni ol the week, followed 
by a sie.idv lall 

'riu- third ol the potent la-tors in the control of 
faii^eiie is rest II work is done, rest is iiltimaieiv 
imperative. Re-l not merelv relaxes the muscle, 
allow in,n a moie thoroui’h and complete removal ol the 
waste jnodm ts and a more idaincl.mt sup()lv ol oxv ec-n. 
but It removes the stiam ol .iltenliun. R.est is best 
obtained, not l)v sinijile cpiii'sc c n< e, but bv < h.uiue ol 
posture , slow movemeni <)l anothci Ivpc to that whu h 
|)ruclu<c‘d the latimu' will, unless the or;;antsm is lin'd 
])ra< Lie .dlv to (umplete exhaustion, eive the most 
henelic ud results. 

So far, little alleniion lias been paid to the duration 
of the icsl period ni rcl.ilion to the work done. .\s a 
fjTneral rule, it may be said that, m the majontv ol 
oceupalions, alfhoueh the hoiiis of lal>our are lon- 
tinuuus, the actual sjceils of haid manual work are 
discontinuous, eitlier due to the fact that certain 


ojieralions aie mlermidenl m their seventy, that 
supplies of niatenal are not constant, or that, il lliese 
moie 01 less n.uural conditions do not opc-ralc, tests 
at irre^uiai iiuerv.ds arc dc-liheralelv taken fry the- 
opeiMtive So far as I am aw.ire there is only one- 
tvpe of hard wcu'k wlwre a dehintc- rest period is l.iid 
down as part ol the exen isc- minii-lv .in .\rm\ route 
marehiny. 

So much, then, tor itie oidinarv effector factors. 
There are manv oilier fa' tors directly concerned with 
the ellic'ient action of the oi”anism, .some diiectlv 



more* than tour months, the diminution in niiisde 
povv'er. so far as lal>orator> tests were coneenic'd, was 
not ”reat 'riie subjective impression, howc-ver, of 
the subjects was that tlicv felt weaker and less 
capable. 

The oilier recorded experiment is that ot the c-ondi- 
tion in (lerm.inv dunne the war \eais .\ general 
statement of the* eltec ts ot tlu‘ bloc Icade is eoniained in 
a loii” doetimenl prcji.ired bv the (iciman (lovernmeiit 
(dated Denemlier ic;[ 8 ) Admittedlv the document 
was pi opal eel loraspeiitu jmipose; hut. after makint; 
ail allowances, the recurd of the l.u iiMchiiiy eftc'c ts 
of chronic' iindc-rlcedine is valuable' .\parl fiom the 
tncTeased death late, tin inc're.ised h.ibililv to disease, 
and the slow iccoverv fiom the attacks o( disease, 
the cloiument defiiinclv states (hat the vvoikmg 
cap.ic ity of thc' people' vv.is reduced bv at least one- 
ihird. Kvidoiuf' would also indiiate lliat it is not 
onlv the cjuaiUilv l>ut the cjualitv of thc food consumed 
which plav^ a jxirl m thc fitncs-, of the individual to 
liertoim hard nuisiular work 

.\noiher factor wlmh jilays an enninious rcile in the 
.general I'riKtc'iic v h ilie resfionse ol tin organism to the 
multiple psvc.hic im])cmderabiha which compose suc)i 
a larirc part ot the average environmeiu Wlien we 
aie deulin” with (lie eriicieiic ol the human organism, 
male and lemale. we are dc'alinu with individuals,..-' 
whose pc'rformanco is luiiher umtorm thrcmi.;hout thu-^' 
year nor Irom week to week, noi ev'en from hour to 
hc>iir \Vc' liave to deal vvitJi an oi^anism, as I liave 
already mentioned, which is qoL only under jihysical 
control, but is veiy responsive to iisyelui. influences. 
Man IS. in the mam, ;i psvehu chainelec'n. 

In this connexion monutoiiv ol work must he eon- 
sidercfl. Altiicni^h there ma\ be a dose rclattonship 
between monoloii) .ind lati^iie, as ^encrallv leconnised, 
tJiey are not identical. The lemjierament ot the 
operative ]>lays an enormous part in determining 
whelhcT or no any partienl.ir operation is n monotonous 
one. As Munsterberg lias shown, it is cxtiemely 
dil'lieult, il not impossible, for an outsider to determine 
what IS a monotonous operation. 

Iherc are many other factors which play a definite 
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and important role m tlie mainlenance oi eflicKJK y, 
surh lighting, hi’alin;', venlilalion, tlie mode of Ii'lo 
led by the worker outside Ins definite iionr' ol labour. 
hi,s IioiisMie^, etc. Maiiv of those tiKlois lta\o been 
partiiilh' examiru'd. Thus I.eonard ITill li.is caiind 
out A ,L;r(‘at <leal ol v.duablf. vvcik on ibc inniuiitf ol j 
the (oolm.i: power of the air Vernon bas lolluteii 1 
much nuereslin^; e\idene(‘, whu'b shows that tlieie is [ 
a very definite relation between the (lliiU'm\, <is 1 
mcasuied by output, and tlie teinpeialiire oi l!i(‘ ^ 
Workine'pl:i( e The oiilpiit in the hottest weailiet was ^ 
abotit pel naK below that when the weatbei was ; 

eolflesi Ife also obseited an apparent (onnexnui I 

betwetn the ulalne huinulilv ol the an and the 
efti( tent v ol the worker The eflii leiK \. as nm^lu ha\r ' 
been expet iid. wa- aj)])aren(i\' erealesi when I'n 
rtl.Uive btini)<lit\' w.is low Jxiton has rtpoiiet] on 
the infltieme ol liyhtin- in silk w'ea\in:' lie loiind 1 


liial the output was lowest when arlifinal was 
used. Ite stated that c\en when cleetni h”ht of 
stifl'uient inleiisitv w.is usi'd. iIk- iPiKpiit was alioiit 
to per < ent. lower ih.in 1 lu' <!a\ Iwlil \ aloe. Tin* at itial 
e<]uipment ol tlie l.teloins. the pioM ioii ol seals of 
sini.ihle si/e. luiehi. elt . lie de-'ieii ot iho inai liirn's. 
and so on, .ill pla\ then p.iil.asi. .hnwnb\ the main 
U'oids. p.trln ul.n!\ Ironi the ( iiited Mails 

in otliei Wolds, the teat o\ei .ill indiisin.il ed'n u ney 
ot the wot ker < annol ]>e < aiis.ilK n lalcd to .tn\ single 
hnloi it IS no| tin tnni i.!paiii\ ol llu indi\idual 
to [let toi in so main kiloLU am nirt n s ol w 01 k in a '^n en 
innr with ihe sni.ilifst i xpi inlitiiic ol i nere)' The 

(|U<'st ol ellMun<\ (.ills loi {Ik I Ins, si .nnl most iiili- 
m.ile I o-opeialion lutwein llu pmhI'Ih nn es| i^^ator, 
the etnplover. .ind llie emplonc. uid n <an onl\- be 
salisla' lot liv .It l.K kid w Ik It n'tii imI disi I list ol nioi i\ es, 
i.ipai ilK s, and iiu llmds n s( died 


The Total Solar Eclipse of September 21. 


Ilv Dr \ ( 

'"[''Ilk lailmeoi ibi Clirislmas Island n lipsc espeib- 
-* lion Is a ;;i<al astionoiiiic .il do.ijipointiiKaii 
Messis (ones .ind Milolte b.ne divoled till months 
or mol ( to 1 1 ,ind tioprd to sn m i 11.1 Ini phiMoim ti i' 
results tor i onin-' tam tin- noi Ilu rn ami soiuln 1 n ^lillai 
inaeiiilmh si .ih s m .iddilion lo the ci tipse work TIk 
( ill'll,ite. linu(\er pio\ed i Itiexpi ( ! e(|I\ in i l.i \ oU I a bio, 
and pi.ntnalK nothnic 'oiild bedoiu 

On lie oIIki li.ind (he < oiidiiiitiis appe.ir to h.ne 
bei n i(|(,it rejlil aiio.s \ns|r.dia -iml eiubii'KnlK 
repoits li,i\e (onir hoiii W’olla! (West Coa'I) (oidillo 
Downs (lentie) and (loomliwindi and Sl.inthorpe 
(hhiei nsl.nni) ’llu I'nnuin pioluein w.is sindnd .it 
Wolkd b\ the J.nk Observ .iloi \ p.ul\ under I’lol 
('ampbell and ih.d bom Tomnio umh 1 I'lol (‘li.inl 
Ml !‘.\eis|iul .iDo tni.dK seleOeil llin sf.iiion 111 nre- 
leieine to 1 In M.iMnes and is lulieMi! to h.ne under- 
tak ti lite s.ime unisii^alion in adililion iloui'lle-,'. 
lo soc I U'osi opK work ihol Doilwell tin (lo\eni- 
menl \slionoiiiii .tt \del.ude li.nl tlu iki <it C'ii'pIiIIo 
D owns ot.i (enii (eksiopeleni l'\ the ],n k Ob'-i n a 
lor\ |oi the J-anstein piolileni . Ihe \iw houlli Walls 
astronomeis were m Oiieenskind and did soim spn ho 
s( opii unik. (In\ intended also to iiiaki hanstein 
mvi si lea t lolls but the leli uiann do iml allude to tin se 
Il Is Will to point oiil (hat the lest ol (lie riiisttin 
llieor) does not depmd wholK 011 tlu lesull' ol this 
ei hpsi'. J'he pi.lies seiuni) m (In loi-i eiiipsi ,tt 
Trim tpe and .Soln,d si (1 [id definitel\ that ,0 le.tsi 1 lie 


I). ( lOtMMi I IS 

i li.ill-slitl I w.l' pteseiil. uliili the Iwo ..iliiii.n ullh ihe 
; III sl difinilion caM \aiin-\ii\ < l«'-i toihi |•■ImI,ln 
I \aiiie Ihitlhii the si,11 in Id m in.il i<tip'e w.is ilu 
: 111 a .done tin wholi e\ 1 < 11I ol (h< i<lipii< lli< sl.iis 
: III lln prisent ulip.e biin;; !nu< li lainhi llui< .in . 
I liriw(\ei. two < in inns!an< t s iti.il Ixadd ,nld weight 
I to tin-. eOip'i {!) thal ■•oim ol tin ob-.i\.is wiii 
' poiiiline iliiiitb on liie si.us .n<iidm;’ the use oj .i 
I t'llosl.il ol othei nilllol , (2) till! Ilie pl.ui W.is bemi; 
' hieil ot ])hoto;;'a)dim.; .tnolhi 1 s|,u-li( Id iliiiniii litltihly. 

thin obi.lining mi indipindenl s<ah \.ilne hn the 
j pi.ttis wliub ;_'1M • .1 nnnli laieii loillt. nnl lo the 
' I'liistem dispkninnnt m tlu ((ju.iiion. ni (omiiiMn 
]’iob.d»l\ Wilks 01 month' mu-i il.ip.i belore the 
I'ms'ii III lesulls .lie to li.nnl 

I 'llu ( oi'oiia !s said to h.m h.id loin haie sthaimrs, 

I oiu exiendine I o tin 11 sol.n di.t men 1 w Im h n moi e 

; tli.m the a\ ei.t^ie ihoiieli b\ no nie.im a 11 * oid 

j I’roi ( li.int lepoits th.it the sli.ulou bands were 
j pholo'ji.iplied Trol Keii than! o| \d< l.ude Dm- 
I \<!sji\- m.nle ineastiMs at ('onbllo b\ tin plmto- 

! ileiljic icll ol ihe rel.Une biiylitness ot the sun and 
j ihe loroiia The result' with llm \ii\ sL'initixe 
j iiisminn lit. should bi more liiistwoilliv ( han |,» e\ nuis 
(Il ti rnijii.ilions 

I The next Jwo tot.il ellipsis {hp*^. Seiilimbir. and 
I nrs. I.inuar'.) aie iisihli in tlu I nitul Slates, 

! [ami.u \ , m Sum.lira iti . .ind 1027 in laielaml 

and \i't w .i\ 


Obituary. 

I the lollowme ihiee \ears he .liteiulid the I'ni\eisiti-* 


’Witl .\l 1 NAMii'.k SMini 
A ITTNANDTK SMITH . emctilus [Holessoi ol i In m 
^ isii\ in I olunibia ( nnersil\. New ^'olk.dledln 
Fulinbur^li on Septembei S.aeul ldt_\ -seven Smith w.ts 
born in labnbureb.unii eiitered the I mveisity there in 
1882, wiiere lie studied m-themaliis umlei t'lirvsial. 
natural pluloMiphv undei 'hail, and ciiemisiry imdei 
(Vum Bruw'ii, gradualmji as TSc. in 188O. During 

NO. 2761, .voC jioJ 


ol .Muni'-h workiny m T.uwers l.iboialorv, 1 liiellv 
j under the diiei lion ol Cl.iiseii. and ohi,lined the decree 

I ol Til D. in iHSi) 

\llei a \ear sjuml .n assisUml m (lie i hemr.stry 
(iepaitmenl ol the Timetsitx ol 1^11111)111^11 Smitii 
was oftered the iliaii of (bemisliv and mineralogy 
in \V,il)asi) College. Indiana. .1 |)os( wlmh lie held tor 
lour years. In 1804 he heiame assistant prolcssor of 
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clK'mi-'try in tfio University' of Chicago/and rosc-l^-^ucationi^lie.iad gaiiwd 

tliroug!! mtf-nnrdiate f^rades to that of pfofcs-.or and that it Is diffit'ult to give Arty adetjtiate acconnt of 
dncrtor r>f L’t'ner.il .ind physical (•hcini*'try in too^. in a few paragraphs. * 

Here hi^ (‘xlinui(]miir\ ^ilts os organise! and teacher Mrs. Jkyant m her own person gave the lie to the - 
tiiuinl iiinple s(OfM' Hi-. ‘ T..tl)or.itor\ Outline of old ronceplion of the iinwornanlv “ bhiesloehing.’* 

(jcncral ( lirittistr\ was ])ul)hsht‘(l in i<S9o, '.iner Her greatness ot inlelknt was sliot tbroiieli witli a • 

when <il -.holt inlt r\als luw tiNl-hoohs ot new editions warmth of genial hum.iniiv and an endearing charm , 

llowed Irom ins pm l'„ii h hotdv had in \ lew the lIuiL those who knew Jicr (an never forget. She came '' 

retiniiLnu nt'. ol sludmls of a dehnite st.igt ol develop- of a scholail)- stock • her lather, Dr. Wtl!o< k, a < Icrgy^' •' 

nienl. and .til wtiv t harai tensed l)\ an oideihne>'> man of the (luinh of ircland in Co. Fermanagh, 

ol nn-thod. (oiuhmed with an onginalit; ot thought, worketl in the tause ot ediuatioii there. Alter his 

whid) li.iM iiiadi* iIhiii popidii not only thioiigjunii death the family moved to lamdon, and his Inilliant 

llie Kneh-.h .peaking woikl hut also as translations daughter distingiiished hersclt by ohlaining. at the age-• 
in almiKt (\r?\ (oimlt\' wluie siuai'c is '.tudied ot siNtcen. first-i l.iss lionoiirs m the Sinioi Camliridge 
An e\ m u idi i laid w.e. olli ud to him m the primip.il I.oi al I'Aami nation, w ilii distim tion in mat hematics, ' 

( hair ol I hi nti-.it\ iii ( ohnnbia I in\iT'.it\ m the City and an .\rnott m holaiohip al Bedloid ( ollegi- Tt ^vas 

oj New ^■ork. when- he bname dirciior ol llie de)tai 1 - onl) afKn* her marriage and eaifv widow iiood that she 

incut ot <liimisir\ Ibu he Mia\ be Naid to have bei'ame ai (juamted with .Miss Ihiss, and. hriviiig joined '' 

revolulioinscil the na tlied. ol te.i< lung and the organza- the staft o( the Noiih Jamdon Collrgjale Si hool m 1875, 
turn lot (henn.al ii-.raidi was one of tlie first to lake advantage ot the oiiening ' 

.Smith al the outsit ot his eanei was an orgaim ol J.ondon University degrees to women. Aftia* 

( hemisl. .mil until mog Ins pnhhslied p.ipeis are ail in.itrieulatmg in honours m 1S79 (with the distiiKtion 

com erned with o'eaim to[)ie-.. i hiellv llu i liemi^lry ol being plai ed second oil I lie li.sl), m Iw o \ lais slie had 

ol diltelonis, tlie In ii/oui re.i'tioii. and, ci ncialK. the obtained iln- i> Sc with honours in mat liemal a s and 

aetjon ol pota-siiim i vanide as a (ondetising agent mnuU sinenre.-ind ihiee years later w-,is llie lirst vvoman- 
.After it)or In-, wmk e- inoig.inie .md ])h\' k o-i henibal. to gam the doi tor's degree of Condon Umvcrsilv, her 

the phvsiicd ihar.utiT it| his tin esligaimiis he< oming suliiei t being menial and moral siieine She used 

mort and more maiked witli tlie lapse ol vears \n to lelaLe an amusing slorv alHiul this <>neof the two 

admii’aitle St ne^ ol papi-is on till Injiiul and aniorplious examiner, wrote to his mlhague. “'riieii's a vety - 

niodifi* ations ol siilpinii lormul ilie riisi-lruils of Ills good man in,” tlie other, who knew Mrs. Bryant, 

cultivation ol tl,r new (iild Uinetiv m i onuni'rmn replied,Voiir m.in's a woman ' " 

willi \\ I \i(n/i(s. now ofolessni ol ihemistiv XeiMeais later, in 1^94. Mrs. Brvant w.is appointed 
at Brim (Ion .'siinih jaiblisheil a long si ii's ol papers to sit on tht' Koval Uommission lor .Seiotularv Juiina- 

011 v.ijimir pMs-uies. inanv new (Icmus lor then e\a< I tion, of which Cord Bivee was (liairuMii In if)oo she 

measmeiiKiit and for tlie me.isuremeiit o! boiling- bee.ime a member ol the Consult.itive Coinmillee ol 

points imdei standaid tonditions bimc desi ribed the I'oard of Ivdut.ation, and in tlie s.mte ve.ir took 
Among Till' valuable daUi obtaimd mav be noted the Iter s(‘at on ihimSi'naie oi Condon Umversilv From 

exact determinations of the va|ioni pressure ol men iirv igoH to !Cp4she was a member of I he London ialiuution 

Iron! .’50 to ^4:;' C. The \aj)our pressures ol dis- (’ommiilee. 

xociating siibstam es sm h as ammonium ehlonde. During all tins lime slio w.is, m a verv real .sense, a 
calomel, .md phosphuius luntai blonde were also “ guide, philosopher, and Irieml ” to her pupils at the 

meyisiiiid ami disMisscd. partuiilarlv in connexion North r.ondoii Collegiate Siliool; the wnter ol this 

with tlie unexpctled \ahu-s obtained wlieii the siil)- arm le is one ol manv whose ilebi to her in this resjiect 

slames wue peileitb drv His seienlilir nirnl was is hevoiid all leekoning. When in Mis. Brvant 

rocognisid !))■ Ins eleition to mi-mhiTship ol the siii i eeded Miss B>uss as liead-misiress, iier m.ilhemat teal 

National Academy ol S( lemts, .mil to the Bresidcncy teaihing perforeo dev'olved to a large extent on iier 

of the Amdieun Clanneal .'siK'ietv In ipig tlie eolleagiies, hut she n'lnamed the gniilmg moral lorce- 

lionorary degree ol FT. L) was cijuferred upon him by in liie si bool, t’.vplii itiv Ihioiigli hi i Seii{)liire lessons 

thf* University ol J-'.dinhurgh. and weekly addiessos, hut m/pli< illv in all th.U slu' ilid. 

She was a inoneer m liie rev ilalising ol Senpture teach- ■ 
mg. bringing to hear on leligious m-tiuetion the .same 
])sychologK.il insight and width of oiiltook iiy which 
she and lier kllow-relormer.s brought hie mlo the dry 
bones of tin ediieatinnid iiurKiilLim Ol tins work 
she lias I( U a permanent inemonal m her books: 

The Teadimg ol Morality in the Family and the 
School,' “The Teaching of Chnsl in Cifc and Con¬ 
duct/’ “ How to read the Bilile in tlie Twentieth. 
Century“Moral and Religiou.s education.” 


was a most genial personalitv' a pleasant 
('(iinpamon, and a d'dightlullv armising talker. He was 
filled to ovcrnowiiig with ent'rgv, which m tlie end 
proved his undoing A hreakdi-'vn owing to over¬ 
work, compliialed by a suious opuation, lorced him 
after a ye.ir’s leave oJ lelmnni-h his ehair. and his 
death at a comjraratividy earlv age deprives his si lence 
•trl u great teacher wliose name will not soon be lor- 
gotten. J W'. 


])r. SoimiE Bryant. 

By the death of Dr. Sophie Bryant m the .\i])s last 
month the calucutional w'j^ld has lost a gn-at peison- 
ality. As mathemuticiaAphilosopher, Irish patriot, 
suffragist, and, P'oneer jn 


Mrs. Bryant was a dcv’oled Irishwoman, and perhaps? , 
no honour pleased !tcr more tlian the degne ol dottor. ; •' 
ol literature, houorui causa, Iresfow'cd upon her by . 
Trinity College, Dublin, when first it opened its degrees 
to women. Her love of Ireland also found expression 


pmneer^^ , ^the 
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on jcfie '^e^M laws, barely cbin- 
'pieti^'lj^rcf sncleft'England foV the last tihic, which' 
^jS to be published shortly under the title “ Liberty. 
Order, and Law under Native Irish Rnlr,” dedicated 
-to “ the Relniilders of Ireland United ami Free ” 

Like Plato’s philosopher “ the spectator of all time 
and all existence,” Mrs. I)r)'ant by her i learne's of \ ishui 
and widlii of outlook inadt* it inipo.ssihle To tinnk of 
anything mean or iiniieiierous in association witli liei j 
She was a great tern her, a great personali(\, and a ^ 
splendid Iriend. a perpetual source ot inspiration and j 
jov to Uiosc who kne\^ iier. Her spirit li\es, not onh i 
in the s* hool she lielpeil to biiikl (advaiunia it .dike j 
in science and llie jiunianilies till it .stood first among | 


■ a fcaAd of^sister-sehools), but in all those, who owe to 
' her a grasp of the rdeal,an iinderstamling obthe meaning 
and value ot life. M. If. W. 

Wk purIi regret to annoiim f the duiih on September 
21 , at the .ige ot filt\'eieht \ cats oj Piol J'.'i’lOUton, 
h.R.S . enuTitus [iroles'-or oi pin si. ^ in tin I niversily 
<d I-ondon. 

Tuic seeret.ii v of ihe In-litntion ol 1 -leclrical 
Ibigineiis inloniis its oi liio (le.ilh of Mi. I.Diiis 
UeatlKote Walter, a nieinlm oJ tiu- Institution -stufT, 
who iiad been tiiitur oi S<niiiC l/>s/hu/:> suite 1903. 


Current Topics and Events. 


Ir was no mean ocmsion that the members ol the 
VoiksJme Plulos()])liical Soeietv met togi'lhci on 
W’edaesilay, Si-ptcniber 20, to celebrate lo h.i\e 
liekl aloK the Itunp of h'.irning for a huiulreil ve.u's, 
and to ha\i‘ eouserv’ed and ])ieser\ed, anud ail tfie 
(hanging steiirs and (ondiliom? of a Loiilun, thi* 
ancK'tif rums of Si l.('onaid's Uosjnt.d, the Koin.in 
Walt and tlie Muilangnlar 'I'ouo, the rums ol St 
Mai)’-'' Abbot, and luiill up a miiseuiii second to 
none in the provmcc-s in the ru linoss of its collections, 
js indeed .1 teioid ol winch tlic society might k'el 
justly [)roiul Moieo\er, during Lius period Ihe 
soi.ti't\' lias hceii inslrumenl.il in loiiiiding l\^o niosi 
powerful .Old w ide -1 raclmig mstil utions, lor the 
Voiksluie Museum w.is Uie buth[)lace .ind ciadli' ol 
the Ih'itisli Association and tiu* younger Museums 
Ass(>( lation It vv.is Lhendoie V(‘ry tittiug that the 
sOLict\ should celebiale the o(i.asioii of its liundrcfltli 
butlula> and n'ceu. tlie < ongratul.ilioiis oJ j 

honouied patron Ills Ma]est\ tlie King, and e,iii.)us 1 
universities and learned socielieti Mr W H St * 
(’luintni, tlio piesident, oeriijned tlie diair, and was | 
ftujiported b\' Hie \ i< e-prcsidi-iits and couiuil, Uie | 
tieasiin'i (Mi ICdwin Chad, the iion sc-crotan j 
(Ab (' K l‘dmhiist), llie keeper ol the luuseiims ; 
(In. Walter J', Collinge), and Ihc Kt Hon llie la>id ■ 
Ma\’or, the ('it\ Slietill, Aldcimeti, and ( oiin. il ; 
After biietl\ li.uing tlie Imstory of the sotieii', Die j 
work il has clone, and i.'toiinlmg its bem fai Ids, i 
Mr St (Himlia pomteii (lut Ih.iL a consider.ibk sum | 
oi nioiiev will ])c neci'ssary if the soc.ielv is lo (.011 I 
tinue its good wdk loi Die advancemeut ol m a m e, j 
and he asked that in this, jts eeiitenai) )e<ii. a sub- 1 
flStaiitial amount should be lorthconiing Addiesses j 
wR're read oi piesent(‘d from a mimbei ot h-ading j 
scientific societies and other national lustitutioiis 
Hls Highness the M.ihar.ij Hana ot jhalaw.u oiteo'd 
Congtatulalioiis on Iiehalf of the Indian J-'mpire, .itul 
congratulatory im.ssages w.'ro iecei\'ed /torn olhei 
distinguished jieopk*. At Die tiose ot the mceliug i 
a highly pictiiiescpie pnxession was formed to Die 
•Cathedral, whcie a special twensong was held, the 
Lord Bishop of Beverley ojlicialmg. 'Ihe delegate's 
enij visitors were Liter cnD'itained to dinner in Die 
ID& Grey Booms, after which a conversa^none was 
th^ .Yorksliirc_Museui^ and ,tiie 'I'einpest 


AdOmuNo to Du* ^('plemliei I 

/ui/K tUf'i, tiu* oliu nil otg.in ol the I)( 

Du* nieli/e system Jnts biu 11 01 1 . 
in Oieecc*. 1 ’oiand, Hai 11, .nid ] ,.(>,iii 


I'- of 1 he />/( tiiuil 
imal \sM)eiation, 
'll lo be adopted 
A liile 11'.- Russian 


go\enimen 1 is rapidh ml 1 o.lu-in-*, i( into it--.ulminis- 
tratuo depaitmeuts 1 lu; Hrilidi ( Immlx 1 of ('om- 
mcr-e in Du* \igenlme .imi the ( nnsid l<ir Bolivia 
again warn Bnlisli C' porD'is o| Die Ini ilue ol .|noting 
m pounds, shithiU’s, .iiid p. nee [.u .luionut- siucified 
111 liiipiricd weights .nn! uu.isnies. Mi \\ A. 
A])[)lelou. setiei,ii\* (tl Di<* (.eiiei.d I'.'<hi,dton ol 
Tiade ('nioits, st.U(*s tiult " these weigliIs ,uid ine,isu''es 
ol oiiis (lieal Dk' home bn\<'i and aion*-..* Du* suspuiou 
ol the toieigiu I,inil asks how m.ni\' buNers know 
the ihllerence m weighi ol <i pe, 1 ^ o| potatoes and a 
peck of peas I'lie I.aiu.isiine (olloii market luis 
cc'ased to <|uo((‘ rollon m s]\i\' louitlis ol a j'Hiniiy 
and now gives Du juicc m iiiin-liedDis, Imi w(* still 
ap]u ar lik.'lv to lulld Die podnliou ol .\nguslus dc 
Moigan and “ .elopl Du nu'liu s\slem when ev<*ry 
othei counln has <loue so" Sii Ibi h.ud tiivgorv, 
|Uesid<'nl of Die .csso. mluui, in. omniend-, m an 
mtiodiii toi y ailulc Dial tin* im tin sy^tt 111 should 
b(* made Du* sole h'gal s)‘,l(;m m .ill dcp.irtments of 
St.lie, and Die naluiu Duis juep.uvd ku jts gencial 
iidiodm tion, wlinli is Ixjuml to tome m it.s time, as 
it is fooijsli to e-N-jietl the woild lo adojit the Tmperi.il 
as an intei ivitional svstcui 

.\ RicoRi has hi'cn r(‘(ei''ed tl'al the nuns of an 
am lent ciiy of gn*a( exleni iu\< b<.cn discovered 
in Coloinlu.i b\ Die South \m'*ii(ai' Ao lucologual 
l'-xpeditio!i lioiii ('liuago \s \’'I iIk* miornuition 
IS '■(.mty. but Dr | A M.i-.on, Du* Jeadc'r of the 
exjuulition, states that tile rmn-. ao* situated iu the 
I’nn'ince of Ma-gdalena, twentv imks soulh ot Santa 
Marta "There must liave beui a tiemciidoua 
pojuikd'-)]! licie at one time, as the < ouiifiv i.s envcred 
with luaise sites 'f he coutUiv is \ei\ mountainous, 
and Du ]iousi.s, wlmb wcu* of wotxh weie Inult tin 
terraces niade wath leiaming u.ill-. " h n ikU certain 
tliat those teir.ues may not lx* iliose ns(d in h'rraccd 
cultivation, but Colombia has been btlle explored, 
and a detailed re|)or( of (he excavations luust be 
awaited fu'fore Du* value of lIk* ifiscovery can bo 
estimated. 

^ Af/lr haying been hist for centuries tlie retnams 
of N^ntlxinjc on JIaliee ' 

"A- 
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Klaii.l, Stinni^ford Loiijih, have been broufihl lo li^ht 
l*y llio ap('in\ of tlic arch.colo^'ical soclion the 
(alfast N.iliir.il History an<l Plnlosopliical Sot ii'ty 

J tiiiiidetl A i> 150 it is incnliont‘(l m (oit- 

nrxioii St I’ali-K l<, anti iL hel.l foi (L'tUiirH's an 

iniportant |i<isiiion m iho Ccttit Chiin.]) 'i lie .lis- 

ot t!ic sii( is (bi< to Uisliop Uka's The 

most letii.iiKaltlc p.nt ol (lie iiiiris is a ton}.; v(<,iic j 

<aiis(uav wliuli was pr<il>ci|)l\ ltu“ monk'-.’ w.tik I 

Ntar iIk’ ii'iflli of till' ('tiiircli a fiai^nieiU of an ! 

imjKJilant oM Xoim him nplion ha^ btoii (list i)\ (1 cd i 
WouN iiuMPiiiH ■' i'riiiic Abbot” am! ■‘ClniKh of i 
( inisi '■ Ih-cii intuprt'((‘d b\ l‘iof Ma.atisliT I 

'd t bibliM I \ cf \ (.that to pi (set \ c iIh’ i inns is now , 

In Ml” m idf Ia lilt' b.cllasl StKit-lv i 


Capt. I). Rrnnt on advanced meteorology, dynamical 
and physical, on Mondays at 3.30 p.m. during the 
winter and ‘'pnng tenn<, beginning on Monday, 
< •ctobov 0, sexen leclurcs liy Sii Napier Shaw on 
inolcorologioal conditions of thoair-ioulesof the world, 
.it 3 I’M on I'litlaxs, coinnn m mg on ()(tobei 1 
and i.onlnined each xxci'lc until N'oxcmber J4 , thiee 
iectnits l)v .Mr [< \ W.dsoii-W.itt on wireless 

t( legiajihy and wcatlier, at 3 n m tni b'ndax’s m each 
<if (lie liisL Ihici weeks of Dcccmbei ; ten lectures 
on loiecasting wiMlher by Sir Napier Sb.ivs on 
l•llda_v^, at 3 I’M , dining the spmig term, bcgmnmg 
on briday, Janiiarx it) tiiseussions on the miideiits 
ol t he weatliei (iuirts of the pi ex ions week are anani;ed 
lor on Satnrti.ixs at 10 \ m thronghoui the vear 


(K Sepir iiibi,.! |(, Sii lliiinphitx- Kolleston, 
pil'Mdenl ol till K’oxal ( oilegc of I'hxsitiaiis of 
(.oiidoii, ‘ipeiitd ihi [tilm l lhott Meinoiial I’allio- 
logi'alaiitl I :,it [fi lojogK .i| l.ahoraloix at (lie ( liestm 
Ifoxai I II til 111,11 \, uhnli has been c’'|iii)iped b\ ]Miblii 
snbMiipii.iii Ml m< moix ol t)i jolm Idlioll, iionoiaix 
pin-vuian til the mlnniaix lioiii i.S<,-) to lo’i Ih 
l-Miott li.id .1 wt I!• (111 nt-.lied laboialorx ol his ttwii, 
x\ lilt h he iisei 1 [. >] I lie < liii i<l.i( 1. >n ol Ills t ases, and, 111 

<iihlit loll 111 his I onsiilli iig \\ 01 Iv, w ,is iiMU li Mitt 1' ■'•led 
in ladiologx ami in Ih. in.ilmeid ol tciitieai diMase 
I lie ]>u>\isi(in III Ml, h l.d tora loi les m Im^pitals in 
igtenl team has tlmu imu h lo piomob the piogiess 
of mcduine b\ bringing togelhii the i liim i.ui .ind 


the 

lab. 


woikei III pno 
'Kdoi \ Is now '• 

ri lilt etiii I M"'‘_ 

lilt It 111 lit/spiial 


(lie 


ai\ part ol 


I 'll t ai<id,i\ Sm i( lx and the Ihitisti ( oM Sttnage 
.mil lie \svt)( lation will hold .1 jt>mt meeting a( the 
institution of Idei (iit .i! h'ligmeeis on Moiid.ix, ()c tobei 
T(). tt) flist uss the ]ii('seiit position of llie gou'ialion 
and util 1'',111011 of (o|([ It will l>e dixidtd into I 
(htee s, 'ssh 'Us. ,it 1 h, iiisl ol x\ !m h laboialoix melliods j 
ol hipu'lat lion ,ind melhtnls ol measuimg low tein- I 
])ei,ituie'. will be discu'-.sid llie opeiimg iUldiess 
xxill be d(1i\tied |)\ rrcl li t-fanieiInigli ()iuies, 
and I >1 (lomimlin will gu e a (l(''(inHion ol tlie 
iHliii])menl 'll the iixogniu laboialoix at l.exd'ni 

I he •'eiond .md thiitl sessions will be dexoleil lo 
indiistn.d inellmds oj h(|m'fa(tion and praitu.d 
.ipplualions t.if low lemperaliues \ gcncr.d mtio- 
(Imtlon will be gixc’ii b\' Ml l\ S .Murrax of lh(‘ 
Ihilish ().\\geii ( ou'panx- (lamitid) M (laudewill 
deal with the mdii'tri.d inaniiiacUiie ol lix’diogen 
l>\' 1 !h‘ ]).nlial Inpieta. I’oii of w.'li’r gas, ami Mi 
]x A (.rillillis with ilic .siibjfLl as it lumlu’s aeio 
jiaiitiral xxoik Jnxilauons liaxc been e\ 1 cnik<l (o 
members ol tlie i.tnid,)M Section ol ihe So« letx of 
<']ic'im<al Indiistiv ,md lo tin* I’lix-snal Smielv of 
l.ondon ()llieis (lesirons of altemhng slumld 1 oin- 
nnmieale xxilh the Secritaiv of (lie iMimlax Smictx' 1 
10 Kssex Slri'Cl, l.omlon, W C > 

A PROVISION\i j-!ogiamme ol leclnu’son ineleoto- 
logy jn coinu’Mon xxiiii the Impeiial ('oilegt of 
Science and 1 'eehnoJc>gx', South Kensington, )oi ila 
ensiling session is given in the MctcorolD^n al MagiC .nf 
for September. There are txvcnty-one lectures by 
NO. 2761, VOL. I lo],.-' ' ; 


dm mg term- time, b(';>mnmg on S.itiii da\-, ()(tobei 1 | 

\\ I leain hum the Sepli mber number of the 
t/nw/oi/s Joimnil tliat 1 >r \\' J<iishlon I’aiker h,\s 
olleiial to set asidt' 100/ a y.'ar t'li si’xeial \e.u.s to 
mdmi’ .MIX men e\<axaling m ,iny pail of the ('nited*' 
Kingdom to look out for fossil lem.ims ol .mx’ kiml. 
to e.xliait them as i omjilelelx' a-> possibk', .md to 
]lle'^c'r\l■ (liein until soini’ i.xjK'rt (.m \<ibie tlioni, 
with ihi' \ lew of piesentmg them to the National 
Mtisennm lias is an olln tint should be made 
known to (he siic'iUilie societRs as well ,is to (lie 
ni i!s» tuns Ml \ .11 lolls parts ol the i oiiiilrx 

f K ( h XKxii K has been mxiled to lake up lh( 
]ios|li(iii ol dejuitv dlieitol of e\])|osiX(s i-’seaiell 
i'll {be War Odne Idse.mli 1 >i j>a 11 meat, .md will 
I oiiiim m e dill \ in 0 < I oix'r I *1 I . 1 ! 1;::'! 'orijii-i | v 
(henmal adxiscr to (he l'.\]iiosi\es t>epartimm 
nrnh'i l.oid \loiiUon. .iml w.'is .1 membir ol tlio 
nitrogen piodmls <onmiiUee and the i lienm al 
coinrmtlee ol the .Munilioii'' ln\cii1i'>ns 1 >t.p u 1 m< nl 
Simo tlie ainusiae Iw lias been a diieitor ot Missis 
\\ J ihmli .md (om|i.inx, Idcl , tlienm.d inami- 
Lutiireis, ol I lai Icnev, l-oiidoii, w Im li po'^ilioii lie is 
now icsiginng 

.\ ( oxiMi (111 lias been .ippomle'i bx the Si'cu'laiv 
I01 Mines to undertake resiaiah, unde! liie genetal 
duet lion ol the S.delv iti "dmes Hescaiau Jto.itd, 
into the I .iiises ol, .md the ine.ms oi pri'xenling, llu* 
Ignition of filed.imp .md co.d dust b\' the firing ol 
pciniilli'd C'spiosnis 'llie < oniimltee lias been 
<onsti(ii(ed as l<ill((ws Sir I-' I. Nathan, Mi. \\’. 
ix’mtoiii. I >1 (i JfoUei, Mi fl Walki-i, .md Prof. 

J< \ Whci’lei A giant has bi'en made by the 
Mmeis’ W’elf.ire (’(•mmilli'e out of (he Miners’ W’rlf.ire 
Idind to nii'et I lie ((<st of imt lat/ng llie useari li 

On a( count of (onljimed y>ooi lie.dLh, Di (ii'oigi' 
r.lkix Jlale, diieitoi of the .Mount Wilson (Jbseixa- 
toix, has resigned lioin the (.'oinmittee on Jntellectual 
( o-ojii'ratiijn of tlie I ,cagne of Nations I )r Uobei t \ 
Miihkan, dir<-( lor of tlu’ Norman Pudge I’hxsii.d 
I..dioialoi>‘ of till’ California Institute ol Id hnoiogy, 
J’asadcna, lias been .ippoinled liy tlie council of tlie 
lc<iguc lo succeed I iv Hale 

riir I'ai.idax' Medal of tlie Institution of I'.loctncal 
Kngmeeis. the fiist axvaicl ol xvhich xvas made by the 
counul in the early part of tlie year to Mr. Oliver 
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Heaviside, was personally presented to him by .Mr. 
J. S. Highfield, president of the institution, at 
Torquay, on Septcnibor 9. 

Tm: SiHT('tar\ for Scotland has appointed J)r 
James I’JiUliK' to hr an addition,d inrinhn of thr 
coniniittcr appoinlrd to ndsisr him on matiris 
coiinectrd willi llu' administration ol thr W'lld IhoK 
Protoi < 1011 'Vi ts 

Sjk Lawkt \( I, W’l .w'i R will sliorllx irltnqinsh tlir 
]K)st ot second •^riirl.u'v and din-eloi }^*.'U(ial ol land 
'>rltU'mrnl al thr .Ministrv^ ot .\i;rKiilunc in fH(iri to 
take iij} tlu‘ appointmrnl of diirrior ol thr Ait 
M’ction and ol thr Ayrirullurr section of thr llntisli 
Kiiqiire ICxhihilion 

Tin Model Ahaltoit Sollet^^ the ohn'Cls of wlinh 
art' th(' imf>io\rmrnt of mrlhixls and ioikIiIhuis m 
slauj^htrr-hoiises, has orj.'anisrd an annn.d llrni.iinm 
Waul Pich.irdson locliire 111 mrinorv ot its fouiuU-r 
Tlu“ mrinorud Irilni'e, on the samlanan ami hniimm- 
tarian asprets ol Sir Benjamin Ward Kirhaidsoirs 
woilv, will 1 k’ drhvoiod hy Sii William ('ollms (m 
C)tlobrr I.’ Aflinis'.ioii fu;r. and mvilalmns may 
be ol)UniU‘<l from the Rrv (lecjr^r Maitin, St Jolm's 
\'’ieaicijte, KiLburn 

Mr W J\ w'lites to inloim us that an nn- 

nsnaliv lau’r '•[XMinrii of the common vijn'i, I //it/ 
}>ri/f^, was (anj;hl ui.<'nlly in lCp|)mf’ horrst 'I hr 
sn ikr, whn li w.l^ a h'lnair, is stated to Ih‘ jo 3 in in 
lrll^til. llir lad inr.ismmR 3 ij m I'lio laictrsi 
sprrimcn in the Biilisli Mils' inn is oni\ .1 litllr mou' 
tlirin -’7 111 m U-nj’lli, llion^li on account ol thr dilli- 
cidt'/ ot nuMsiirin” a snake's slcm willioiil stic-lclunj; 
if—it can hr stirtc lird let one .iiid a hall (unrs its iral 
— laijic'l sj.ire ime-ns ha\r hern ircoidrd Mr 
J-'ord's spceimoti appe-ars to hr unnsu.iilv l.irijc-. hut 
thr skin should hr snhiniUrcl hir rvamination to thr 
/oolo}.;ical Soc irtv, Krttrnl's I’aiIc, or sinulai aiilhoiily, 
brioir It '.all he a< erph’d as a m oul 


4(11 

A “ WlRi.LCSs Wmijfi'.R Manu\i. ” has hern ]nih- 
lishcd by the Airtrcjrolomcal OJlice ol lhc‘ .\ii- .Ministry. 
It IS a guide to the' recc’plion and inUnpuMalum of 
w’c'ather rcpoils and foirca'.l . distiihiurd h\' wireless 
lelegiaplu intircNil Bnl.iiii \ table is m showing 
the- iiifoi mat ion isMircl h\ w lu Irs-.. ow i-.< d to ) iinc- 1. 
and the iiistiiKtioiis .ue c lr,u and < oiu isr lot jh'Isoiis 
who jutssess wiU'Irss locuiiig srl> It i> not onl\' 
jiossiblr to j>iek n|) lhc‘ messag''-- disl i ihiitrd, to .nd 
whii-h the lodr-., used ,iir mtri |>i rlrd, hut a " Ri'in.'ial 
iiifc'ic'nco " Is gu'rn bv the Mi iroiolo^n .il OJlur in 
plain Kmgnage twur dad\. wlu<h with a \rr\' little 
inuiilion i.,m hr nmlri stood h\' those lilllr \rrsrd m 
mcteoiology .\ study o| the m.niual will aid in tin* 
gcmrial understanding ol (iirsiih|ril ,iiid will lender 
till' c lull ting of thr inloi ma tion irc ri \ cd ipiitc; simple. 
\ slioi I list of elenuMilai \ Le\!d)ooKs is \ ni, .1 study 
ol whic !i w ill simp]il\ the' intn [n (‘l.tlion of 1 ho charts. 
A weather chart is gix'rn dail\ in main ol the news- 
j)ai>rrs, hut thr wnrlrss tiiformation gives IIh' details 
much raihrt, toi IL is possible to diau ,1 wrallicn map 
within about an hour ol the of >si,‘r\ a I u ms bring made. 
Ill llir iiituKliuiioii to the maiin.d, it is ^lalrd that 
those w islung to know can Imd out " w liat the weather 
wiM he III the next Iwrnlv-join lionis (somelinies 
loiigi'r) " 

Till \ntoniatii and hlritru riunai'<-s, Ltd, 
intoinis us til.it thr iiicirasiiig (hiiMiid I01 Wild- 
Barhrld rhctiic h-iulriiing luimnis has made 
urLcssarv the innoval ol llir him to latgri wmks 
and olliirs llir .iddi'ess now is \nt«>mati( and 
; Itlrituc )''iiinairs, l.td , |•dr(^nln W'otlvs, 173-175 
h'ajnngdon Koad, London, h ( 1 I irinonstnilioM 
moms with liitnaic's in o|i(iaiion will 1 h' piovidcd, 
olid suihdilc' a! langrim 111-, in.ich fot haidrmng large 
.Old small paits lor turns w Im h desur to compair 
both the result 1 ami costs with those ohlanircl h\ 
gas 1)1 solid tiirl inin.ices I .a hi u a lorv and linin'liial 
r!f-i iMc niiilllcs will also hr a\ a liable fot Inal i>iirj)oscs 


Our Astronomical Column. 


fin Okiiii of Sirius 'I'his oihit is ol ])ri.nli.ir 
uUc'irsl fioin the < oiispu noils hnghtnrss ul the 
priinarv, from the nu-gularitv in the projx 1 nioiioii 
liaving led to a preduUon ol its (Inpluilx, and tmm 
f|Wjtobscqni-iil \( rilic <ilion h\ Ihrdiscovriv ol the' 
lOT^num in l.soj U novv iHc'srnIs one ot the no' 
\c.*rv nnmrrinis case's m which .1 cuinplrtc* u volution 
has' been ohsrived Thr vaiions dele nninations of 
thb elements that have lecrnlK Ix-rii jinhlislird give 
an index ot the degice of accuiacv lh.it is all.unable- 
A new drtri mination by Mr (' B llow.ird is givm 
in l^op. (Aiig'Se|)l ioJJ). .ind that l»\ Mr l\ 
Jomklu-ere pMon Not KAS. June i<m.S] ispiinb-d 
ten eompaiison Both were made b\ giMphiial 
methods, nsuig evnv irtinrnieiil possddr 
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\n In 1 i.Ki s I i x< , Alc-oi. \'vnr vi'.m.—M i .\ H jov 
givc's a disi.nssioii of the Algol \'.ii i.ihlr, R.S ('anuiu 
\ riialic I'nn, 111 I’libl Ast Sot I’acilu, An,gust loJi 
It is possible to si(id\ tlu' sprrtr.i ot bc)ili conqvonrnts, 
siiu (' tile lami sl.ir is the* laigri, and totally c'clipsrs 
the blight St.11 at pimcqi.d ininiimnii. when the 
magnitude- is o (• ’I'hr two stais au ol c-cpial mass, 
each 1 ^ times the sun , lhr\ dtlhi erratlv, howov er, 
111 sjircti.il type, the Inightci being l-j, the- t.niiter 
l\o ills wide ihlirrrne e- is dilln nil to explain m 
view ol tlieii c-epud m<iss '] lu' pe-riod is 48 days, 
.ml the- uieiius ol llir orbit ol ra< h component 
5700,000 mile's I he- ab'>olu(i' ina.giiilndc' ot the 
iinghtei star, dediicc-'d from ns •«pc-t(ium. is j-8, 
giving a paiallrix ol o" eioS 'I hire sjiec trograins 
have been obtained ot the- hunt st.u [jy Mr Aelaifts , 
tlie -siai IS (00 taint fo give s.iiishu loi \ spe-e tiograin.s, 
but It Is slated that, take-n b\ Iheiiise-h cs, ihev would 
niduate a dwaif star However, tioni il-> Lugo .size, 
indutite'd 1)\ the duialion ol tolalitv being two or 
tliiec horns, and conse-epu-iii low elrusiiv, there can 
be; little doubt (hat it is lealK :i giant , its absolute 
niagmlude, about 4-^, is veiv low for a K giant 
Allogether the star is lathei a pii/./ling one, and 
; merits CHreful study. 




462 


.NATURE. 


[September 30, 1922 


'I'jTF. Ortir*:;! dafu) Si:.\l C^'Ll^l>hRs.—M T.eon 
1 II) iIk Mardi ls>iK’ of ilu; 'Mu'^vum Jcnymil, 

Jaiins for the ( ■|jiV'-isU\- 'Miisrutii, }*lnlaiU-lphia, 
the posse s>-.U)ii ol ilic e)lcltst-(lutcd < yluKk-r sisti, 
Irotii Ifaj^Iulrul iit 1800, wIikIi l^clon,'4•'ll 
I0 JJaslui - l-.n/u, ])rol)abiv tlic lirsl king ol U»e 
IVth <lvnasl\, al'otU h( If Ihorofore 

antcdali '' Ilu lanunis Iniflalo se-al of Sarg.ini ol Akkad, 
and piish'-'s baek foward llit* tlnid Tnilicnunn no 
a sttUidaid <>1 ail formerly known as llio Cinde.i style 
'J he engiaxing is oi special itUitlsI from the point ot 
view o) Balixloiuan ntnal 'I he miisenni also piides 
itself oil })ossessing the oldest (.'assilc loy.il seal 
lylmder so lai J<no\\n, beaiing the earliest conloin- 
porarv reioid of the war god Sluig.uiuma Jt is 
inscrihed with tin* name of llu'son u 1 King Ivaianidash, 
and inav lx cl.iU'd about 1540 ne. 

floNi V iiiAi DHiA ! Mi N AIad.—I n the September 
issue of I’lof \V l\' llallidav, with the 

help ot his (olUague, f'rof Mcl.ean Thompson, has 
cleai'cd nj> a diffKiiltv nnsoh’cd by (xlitors of Xeno¬ 
phon’s “ Anabasis " 'The historian describes how the 
retreating Gr<x ks, when they arrived near Trebi-iond, 
ate some lionc)-, w ith eltects ranging fioni intoxication 
to insensibility Some tUithoritics haw denied that 
poisonous honev w<is found in Ikmtiis, but the writers 
now point out that thcie is no exideiice to sliow 
that the breed of bees in Pontiis, or the general 
climatic condition, was n'sjionsible for this jioisonous 
honey. - When honey is ^nuduced m excess, and the 
lloral parts fail to diw elop, there results an aocninnla- 
iioh of bc-piixliKls in which 1o\ins nlxuiml W'hcn 
the competition for imclar p'.'ien is intense many 
insects deieiop a biting lialiib piercing the tissues 
of plant'- in seaiLii of sJioit-ciils to huxl supph’, and 
this habit lesuhs in the torniation of jxnsoned honey 
'llie Obsenalion of Pliny that honey was poisonous 
in some seasons and not in others is thus proced to 
be accurate, and uui lie explained ouscientilic grounds 

The Kock-. or Moom' l^vr.K^sl — In the Geo- 
gYaph\cal Joimuil foi September, Dr A M licron 
has a Hide «m a '-Miall lollechon of rock specinums 
inafle at heights bt'lweon ,13,oo*) ft and 27,000 It 
by the tinnbers on the rcieiit c.xpedition these 
bpeeiniens show Mount F.xeiest to be a ])ile of altered 
sedhnontan loiks—sli.ile-^ ami lmie-.tones--c<)n\ei ted 
into b.iU'Uil hoiiitel'', JineK foliated calc-silu ;di' 
hclusts, and (. rvstallm<‘ limestones Tlu'V conliim 
the \JCW'* leasheil bv Dr lleion last ye.ir b\ ex¬ 
amination of moraine malenaI from the noithorn spins, 
and by insj>e(tiou ol the mount.nn bs telescope from 
the Kongbuk c.illev hrom 21,000 ft to 27,000 It , 
Mount Kx'eri'st appears to be biult of these daik 
hornfels un<1 scliist^, with <.»ccasional bands ol wliile 
liincbtone ami wins of <|uait/ and miisco\ilo gr.uiile 
From 27,‘iM^<’i to 2 7, it ex tends an almost iiori/oiilal 
belt of s'.hcjrl musio\ *i< granite, above winch aio 
black schists Dr ilcron thinks that the age of the 
rocks nuiv peilt.aps be assunicl, foi the present, to 
be Jurassic or Trias 

AYiNii'Sri 1 D I'RQM Si a and 1 .am> —I'lu' Metcoio- 
logicai OUke has issued, as Professjon.il XoLcs No 
2d, a comparison of the .iiiemometei records for 
Shoeburj ness and the Maplin lighthouse, bv Messrs 
N. K. Johnson and S. N' Sen The wmd-spei'd in 
each ?ase is recorded by a Dines pressun' tube anemo- 
ipcten j'or wand direction Shocbtiryness has been 
used throughout, the Maplin direction recorder being 
out of order. The wind-speed observations - - ' 
available 


Research Item* 7 

being to httn'd from Maplin for the cornnari^ii.ffom ■' 
June 12 to September i. Maplin lighthouse is five 
miles from the coast, <uid is situatcfl twelve 
east-nortli-east ot Shoeburvness The lie.ul of the 
anemometer at Shoebiuvness is earned above the 
top of a steel girdet tower to a lieiglit of sixty feet 
above the surrounding buiMiiigs and ninety feet 
above ground, but there is an avenue of trees al:M>ut 
seventy feet high running paiallel to the coast at a 
distance ot 150 yards on the kindwaid side of tlic 
anemometer At Maplin the liead of the aneinometcr 
is alnnit five feet above the apex of the roof of the 
lighthouse, on the western side, being fifty feet above 
sea-lcvel Shoeburyness is said to have a slight 
predominani e of light wunds, ami at Maplm lighthouse 
strong winds aic decidedly 111010 freijuent; the latter 
IS explained by the suggestion that the increased 
friction over land as compareil with the sea causes 
the air to pile up over the land This dillerence of 
preSMiro, it is said, must teml to reduce the speed 
of the surface wind as it appro.iclics the sUore-hne. 
There is good evidence of the land and soa-brec/e. 
The height of the head of the anemometer at Maplm 
seems scarcely sufiicicnt to insure that it is clear 
fiom an upwanl rush of air caused by Die obslriiction 
of the lighthouse 


Ml i.MXUKOJC AL KrsEAUCH.—Volumo 16 of the 
Coikxted Reseaiches of thcNalional Ph\si(;al kabor.a- 
toiy has nxently been published It is predominantly 
of a metallurgical character, although certain papers ' 
dealing with ('iigineering subjects are conhoned 
therein The' Iwcntv-one jwpcis winch it contains 
arc all lepnnts of jmpers published by members of 
the staff in various scientific and technological 
journals during tlie ycais ujrc^ and 0320 Fonrtc'i'ii 
of the papers are definitely metallurgiral, and a 
considerable luiniber ot these relate to alutnmmm and 
its alDys, which have been intcmsively studied during 
the la-.t lew' ye.iis, imdex the gcmmal sujiermtendence 
of Dr Koseiihain, the bead of the dcp.irtment. 
liu-se investigations aie of a very caluable nature, 
and have c(>nli’ibutcd lu no small degree to the 
coiUinu.illv cxtc-nding use of .duimmum .altcjys, not 
only m avi.itmn, but also m jmncral enguieermg ^ 
Of the paiM'is dealing with iron, aUciitiou may be 
directed to that publmlied bv Dr ami Mis Hanson 
cm the ronstitiition of mckc-l non alloys i'he 
iinestigations ol tlu'sc authojs c»u this .ctics ol - 
alloys have- lin.illy enabled the* gencr.il lUUuie of 
tlie'o<iuilibuuni diagr.im to be settled once and for 
all, althougli they are caic'ful to point out that no 
very high degiec of accur.u v can well be cl.umed. 

It js mtc-resling to notice that the general result 
c't their re'-carc lies is to establisli iirmly tlic late 
A1 Cisiuoiul .s hypotlu'sis of the c onstil ulion of the.se 
alloys, partuulailv m tlic range from 0-30 ]X'i cent, 
of mckcl 'I'lie impoitancc of- keeping down Ihe 
impurities to a mmumim is dearly seen in this work, 
otheiwise a true ecjuilibnuni is not eslablishecl 
Attention m.iv also be directed to the paper by 
Dr Haughton'on the study ol thermal E.M V as an , 
aid in the investigation of the constitution of alloy 
systems and on the measurement of the dcclrical 
conductivity of metals and alloys at high tempera¬ 
tures 'I he volume contains a paper of the first 
importance bv Dr Stanton, D Marsliall, and C, N.-,' 
ffiyant on the conditions at the boundary of a fluidic 
m turbulent motion, and two papers^^by Mr liaker; k 
the superintendent of the William l^roudc Natkm^’d 
nf the Series te •Mcell 
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The rnheritan'Ce of Slaei’ 


'-..'The' study ot sizc-mlicrilance is besot tvilli ,l,ni- I crossiiiR. JIcl'olKhlfI^■^ th.it (Ik-.uIuK Flonusli rabbit 


*" Genetic Stmlns of Rabbits anil K.U'■’ IJv W 1'. Castle. (Publinlioii 
No. «0) l'|j 5S. {VVubiiiKtoii Cjtiii'Hic IiistiliUinn, 19:2.) i iJull.ir 

* Davonp<‘’i,'c. Ji, 1917, “ IiilxnitaiitL' ul btaliiiv,” (tmeluf, i, p[> 313- 

^ Cftstle, W. U, 1922, " (ienctic Studies nf R-ibbiU,’' dc 

* Punnett, U C, and Uaili*v, 1’. C*, 1918, “ Giaii-in Stiulic-. 111 R.ilbits: 
1. On the Ifiheriunce ol Wei^lit ' f"um Oenelu-s, h, 1-25. 

* PuOnett. H, «r.,,ftn4 Bailey, I'.G., 1914, “On inheritance of Weight ill 


cultics wiiicli do not attend the studv 
qualitative diflerenccs in\ol\mK t'oloui and lorin 
Students of genotich ha^o staled si/e-inhenf.uicc in 
various 2)bnl.s .md aniniaK m tenns ot multiple 
size factors scgrogaling independently in the iMcmjeh.in ! 
fa.shion , but the universal picsence of jluct nations 
which obscure the f|uantitalnc eflecls ol scp.ir.ile 
factors, as well as other dilhculties, have jircvcnted 
the study of size factors being in the same .satis¬ 
factory condition as tliat of the t.ictors wlueli coiitrul 
sharply in,irked (jualitative characters 

Stature 111 man has been investigated iiom the 
time of Qiietelet and (bilton to the n'cenl paiier of 
Davcn])ort,® but invc.stigators are not yet agri'cd 
^€ven concerning the nature ol the Mcndehan units, 

• if such they lie, which alfect and control this Icaturc 
of bodily measurement Arc tlicre <3nly general 
growtli factors, or are tlicre also sejiaratc lactors 
influencing the length of individual segments ol 
tlie body, such as the legs, tnink, and neck^ Daven¬ 
port concludes lliat both types ol lactors are present, 
and that sonic races and families have dilferont 
relative lengths of tiicse segments because of the 
independent inhcnt.mce of such local factors con- 
Irollmg tlu“ length ol indi\'idiial bones or segments 
Moreover, Da\ cn])ort\bclicves timt crossing between 
races leads to various bodily disharmonies, such 
as larg(‘ Icelli m small j.iws or a small heart m ,i 
large liody. 

Castle, in a recent study of sizc-iiiheritancc m 
rabbits,criticises Davcniioit's view of local size 
factors .Ls osscntidlly preformationist, and shows 
with considerable success that, so far as the lablnts 
of his breeding experiments are concerned, gencnil 
inherited growtli factors iippcar to control tire size 
readied h)- all parts Tn crosses between the large 
Flemish rabbit and small varieties such as the Polisli 
and nimalavan, Castle concludes, as Punnett and 
Bailey* h.ul (oncUided Irom earh(;r expcnmenls on 
weif^hi m irdihits, tliat several sue f.utors aie in¬ 
volved, as iiulicafed by the greatci r.ange ot vanation 
in F, and lalei generations ilian in Fj Tins siib- 
siautiaks otlicr lesults of these authors* with 
Jic'iltry. They crossed Colfl - pencilled Ibiiuburghs 
and Silvci Sc,i(»iig]it Ikiutams .md obtained in V\ 
and I'a both ]<ugci and smaJliT birds than the oiigiiuil 
jiarenlril types That sc^ciai indeperuh'iit f;u.lois 
arc couceiiied in tlie detormm.ition ot si/x 01 weigld 
in birds and niammals seems then well established 

But another dtllicully fomes in to obscure such 
quanlitalive results, and tint is the tact ol iivbnd 
vigour 01 Iict( rosis, winch oceurs laigely or entiielv 
in the Iq generation, prodiKUtg .1 gciu'r.il increase in 
the si/c oi the I'l oiispiing Foi example, m the 
rabbit cio-,sc>, llu' Fj is ncMicr the sue ol the l.iigir 
parent owing to tins otfei t, but the eficct disappcais 
ill the Fj and geneialious Tliu ol coiir-.c 

shifts the curve ol sue temjioranly tinvards llic 
right. 

Castle ni.idc a careful study of the 'rroudh-c ni ves 
of his rabbits, weiglnug them at inteivals thioughout 
their development to matiiniy, but he appeals not 
to have studied the variation of lus laees before 


IS l.iigvT because it u laigci ai biith and grows moic 
rapidh and lor ,i longri pc'iiod than tiu'small Polish 
r.ibbil ’Ihis IS eontrarv to the \irws ul Punnett 
and B,iilcy th.it ,igc ot matuuU i.s not neicssardv 
closel\ coirelaled with size CasiK- .ipjihes his results 
to man, and reasons that natives ul the smith oi Italy 
ate siuut of .stature and slioit-limbed because they 
ceasc to giow' at a lel.itiwlc «>aily age, while 
Sw'cdes and Scotch aie tall .tiul Imig-lunbed bocaasc 
they mature lat(T 

In the liyi»rKl r.d>bils, seiu's ot nioasiirements 
were, made ol weight, e.ir-leiiglli, sUnil dimensions, 
and ccrt.iin leg bom-s. b'lom these dai.i the correla- 
lion-cocllicicnts iietwcen the ^anou•' me.'isurements 
were determined and weie IoiiikI to be unilormly 
high. Thus the corielatioii between eai length and 
weight in I'"] and i'\ i.ibbit.s was o-S^o, and between 
lengths ot temiir and skull 0 S71 Plus furnishes 
strong support lor the concliisimi that tlic .size of 
all parts is determined by gemual growth motors 
allcctiug the whole body, and iu»t l)\ uide])endc*ntly 
segregating factors allecling tlie sue oi jiarticnlar 
organs Davenport points out th.it cort.im raccis 
of man have long legs .md iclativelv .short trunks, 
while others have slioil legs and longer li links, but 
('.istle holds that the iormer laces .ir<' absolutely 
talliT, .md regards them as a later giowlh stage than 
the short races Whether this explanation will 
.ij)])ly to all laces of ni.an remains to Ik; scon. The 
most urgent recpiucment at the jin'sent time is a 
mass ol .accurate authrojiomelnc m<;asiircincnts of ' 
all 2>arts of the body in various l•<lcc^ 

Many genetic facfois are known to .affect chiefly 
one oigan ol the body, such as the eye or llie wing in 
flies, and since that is tiu* case' tlieie seems no a (priori 
reason why some sue factor.s slumld not also affect 
chi< fly certain organs. 'I'o demonstrate such aft 
ofleil, how'cvei, a eonsulmciblc mass ot biomcfnc 
d.ila is rcipiired So t.ir as i)l.aiits .ire eoneemed, 
the results of (iales* sJiow tliat size hu tors iii hybilds 
.irc m .some cases local in llu-ir effects In crossing 
s()r( 10s of (Jinother.i having l.trge .md sm.'dl flowers 
respectively, lie obt.lined in K, ami later generations 
Iri'cjuenlly a wide lange ot llower-si/e on the same 
plant, .md 111 many cases even the lour jictals ot the 
same llowei dillereil wideh in length. Tims it is 
deal that local size factois occur in plants. Wliether 
they also (K'cur m .mimals and man remains to be 
determined. 

ihat an incre.isc in the lange of variation of the 
b'a .is compaied witti the I'j is not in if^elt sulhcient 
to pro\'(‘ tlu‘ picsi'iKe of several inherili'd si/«‘-taclors, 

IS indicated by a rm ent paper of Sunmei and 1 luestis.’ 
In connexion with extensue breediu'; mve.stig.itions 
of the C.difoi Ilia diK'r-mouse, PciyiuivTu-, nutniciflatus, 
they hase compared the leiinili or weight of corre¬ 
sponding right ancl lott bones siuli as the mandible 
and tennir In this wav thev obianied sunstro- 
ilextral ratios for tliese bom s .and showed statistioilly 
that the.e is no inhenlante of such .1 i.itio Irom one 
generation to the m^xt, < g it tlie p.uents had ^ 
slightly longer left femur then' is no tendency for the 
s.-ime condition to hi* lepeated m tlie olfspnng. 
Nevcilhcless, they found that 111 ilosses between 
different sub-spccie.s these ratios .showed greater 
variability in F> than m l'\ \ his fact will need to be 

taken into account in futuie studies of suc-xariatjon. 

Racm,” Jottrn, ‘ 


* Gatos, R R, 1917, “ Vp(;ctati\c 
0, pp. 217-251. 

... ., * Sumner, F. 13 . and Hiwsli'-. K. K., 1921, *' Bilateral S/uiroctry In Rs 

fo wriam ProWfni> ol Gi'uolics,” Oen$ti(S^ 6, pp. 445-483.. 
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An Optical Sonometer. 


/ \*\ I' lot III f»f ,111 o|)| i( ,il ^oiioiiu'ti'i ri't by 

- _ Ail.iii) 1 lilyrr, Mil fol 75 \ ( aiinlcii Ko.ici, 

N.W I), is sliowii (li.tyraiiim.ilK all\’ lit I'l" i I'ho 




appai.'tltis IS (Ic-.ij;iic([ In K’lorti tlu' picssiiio vaiialion 
caus(‘il liy sniiiid \\a\t's It consists ot <1 (Ihipljra^iii 
box l’>, lo wliiilt Ks atbulicd a bom lot iccoimho 
soiiiiti \\a\is III bov. B is a 
with ,1 jdalniiscd, 
siKficd, 01 ^ili innci fate, this 
IS llic aitiial ictrivci Kc« ordiny 
llic \ ibraliuns pi(,du< cd in Ihcdisc 
IS accoiiiplislM'd b\’ mcaiis ol ,1 
beam ol belli duel led liom ttu- 
SOlllce |) (a Bol!ilolil<“ J.aiii]') ol 
3001 too (<iiidle-)io\\ci I b\ a (oii- 
(lensi r !•' Ilitoaeii ibe sbl 1' aiu! bronelU to a Knais on 
the diaphi aeni (. 'I licnte b\ incc ns ot lenses < t ami II 
an im.ieeol tlieslii istoinied on Uic : hutoeiapliicpaper 


or Itlm oti Lhe dnnn J 'Die lens U bemj' cylin¬ 
drical witli Its axis parallel to tlio diimi, tlu; beam 
i;f Ii^bt Is Inon^ht to an intense point nuafie on 
the (hum, and as tlu- latter i()lates a lectml of 
tlie dellection of the diaphia^iii is olilatned The 
spot of belli can be lotiisse«.i on llu' drum at anv 
distaiue tioin | to jo im lies <iccoiibne to the 
.unplilmle ot vibiation under iin estie-ition and 
the debtee ot nuiemfication conseipunilly ic- 
([iiirctl 

Sonn; of llu‘ inodi'ls (onslrneltsi aie litfed with a 
camera into uhub the lilm is loaded ibroueii a .small 
aperliiie at tlu; back, while an arniiif^emenL for x'lsual 
obs(“i\alioii of tlie sound wave is abo included The 
ie\ ('l\ iiiR di um. on whu h tlie recotd ot tlie \ ilnations 
is made, is emlosed m a spetuillv desii<ne<l (anieia^ 
with .m automatic shutter, by tins nie.nis any’• 
traction ol tlu' drum, Ironi one-si\th to one (‘ompK’te 
levohition, can bo exposed acaoidiiif' to the t\pe of 
retold whicli it is desiu'd to make 

Kecoids of \aiions sounds have tu'en made with the 
app.iiatus, c ^ toi wluslhng at a tie«]uency ot about 
1300 jiei second, singing at about 200 pel setoml, and 



of the sound jirodiiced by a leallier-e<)\ered mallet 
on wood 'I Ills last is show n in f' ig 2, tie' lu'i[uency 
being about 250 pet st'coml. 


The Rowett Research Institute, Aberdeen. 


'’['Ml'' Kowelt lii'>litule, wliith wasfoiuudlv oj'cned 
■* 1 >\ Her .Ma|est\ ili< (hu't'ii on Septcnil'i-i 12, 

had llsoiigin m (he scheme ol usi-ai-<ji 111 agiu tiihiit' 
adopbd l)\ (be I >c‘\eiopnicnl ( ommission in loii 
I iicjei ibal s( heiiio jiio\isioii was made tm the 
c'sl.ilihslniK'iit ol one or inoie liislitules to taii\ 
out lestaiib in tatli ot ihe luaiulies of agiu iilliiral 
si'iem e ll was deiided to i-'t-dihsli two Insldules 
tor (lie siiid\ ol \iniu.d Nutrition, one .it baiiibridge 
and <»ne in ''Scotland In ['113 a Joint ( oinniitt*-e 
lepreseiiling Ihe riiiveisitv ol Abeidceii and the 
North ot ’Scotland ( oliege of AgiKulinie was ton 
stunted lo at I as a goctriniig l)od\ Itu i!h; Scottish 
IiistitiUe I'leliminarv woik was bc'gun m 1014, 
but was slopj.ed lt\ the war in mJt) tlic ■'t iieme 
for the « 1 ('\elopineiu ot the Institute w.is .ipproved 
by tiu' Boaid of \giuulline toi' Scotland and tlie 
J h'yelopmi'ut < onnni-'Sioii, .ind Ifie t rection ol the 
Iniildings liegan e.iiK in loJt I'lie buildings are 
now piMilualK iouiplote<|, extept loi the htlmg u[) 
t)f one Ol Iwool Ihe l.iborafoiu's 

In d('f('rminmg tIu' natiiK of the iiufitute to lu* 
Cstahli'lied It was rei.ognised th.il the ba-.is o! pi'ac lu.al 
experiiiK lU.il w<iik is ihe re-^eaiciics of the purc'ly 
scu'iUilu woikei l’io\ision was then fore made loi 
work 1)1 llu)-.e 1 ) 1 , nu Ik's ot silence that constitute 
animal niUiilion riie liislKiile was pbiinied to 
(onsist of the following dejiarlincuts . phvMotogv, 
Inochc'inistry, b,K'terioIogy. and patholog)’, winch arc 
housed m the one mam bniklmg, and animal hiisbandrv. 
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1 w III! ll (onsisis of an expeumciit.il sioi ]c lai in with 
buildings ad. I pled tor t ondiK ting feeding cxpeniiiciUs 
To l.Kiht.ite tile collaboiatioii ot lliose mgageil m 
lalioi.itorv ii'seanhis .ind tlio^e earning out lei-ihng 
experiinenls, 1 lie mam building < onl.iimng tla l.ihora* 
tones Ii.is been I'leiti'd 011 the i xiienmenlal bum 
'11ns c'Dabii's t he w01 ki is lo be in dad\ > oiiI.-k : with 
j ('acli othei, <ind to be roiueisanl with (lie ddli’lent 
I aspects of Ihe piohlem 01 gioup c)l juohli ms on 
I whicli the Imtlliite n engaged 

'Ihe c'\|)eiiiuc'nl<il taim is situated on the oiiL- 
si>.iits ol \berdceu, wtiliin c'asv ro c es-, o| tiainway 
and tiain Tin- I'udduig n.mtaiumg the lalnu.iloiu's 
IS Inidt of gianile and is 15(1 leel long 1>\' 15 feet 
dec'p III the central l^loc k .iml 30 lec't dcc'p in the 
wings It consists ot (wo Jloois and ,i h.isc-ment 
'Die bloc liemic.'il dc'partinent, tlie calmmieliy loom, 
tile .iseptic room, .uul certain otlwr looms occupy 
Ihc' ground llooi The physiology ,md the h,i< (eri- 
ology and yi.itliologv depattmeiUs are on Die fust 
llooi In lli( west wmgof tills llom is tlie ndmims- 
trative dep.irtmeiU, looms fot filing u‘( ords and 
sl.ilistK's, .!iid the hhi.irv About 30 yards west 
ol this budding are the c'xpc'iimeiital farm buddings 
winch have- a floor arc-a ol about 1500 scpiaie yanls 
’Die part nearc-st to llie budding conlaming the 
laboratories is oc'c iipied by two rooms, wln'i'c* anim.ils 
under nic-tabohe {'xpenment ran be kepI m cages 
The rest of the building consists of food stores, 
food oreoaration rooms, and stalls and pons for the 
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a< uminiodcXlion of larni animal'^ luuler feeding’ fx- 

prninciil'' 

'J lie Ccij)il<d oiill.u’, whuh was oslimatod 111 lo.’o 
.it 40,0'*“/ to fjO.ocH)/, will amount to aI>oul jO.ooo/ 

< tf tins Mini the Ln‘,isui\, on tin' u'c<nniiicnd.t 1 ion ot 
till' i )c\cloptin-iit C'oniiiits-.ion, ]>io\!d«.d ’0,000/ Mi 
Jolm (JnilKi Kowcll, ^oiutousIv confiilnUo<i j 

10,000/, anil in adilition s(ijt])l]i'd sulin a nl funds to 1 
[nm li.Mc tlio cxpi. innontal l.nin \ aiioiis sin.ilki i 
'inns li,i\(> letoivi'd Iroin otlici toiilnluitois , ' 

Inil tiu' whole of the ni'(es-.ai\ lunds lia\e not \ ei 

hi I'M laised I 

'i he (jiu-i'M, .it the- Ojn inn;,; icieinoil). visited ,dl j 
tin ih-p.ntnients and l.dkcd witli ilie si nior woikci's, j 
ashni^ ijiKstion'^ th.it showed .1 deep inleiesi ni (he i 
lese.irch worlv in )no;;u‘ss Slie' w.i'. es|)e( i.lIK I 
interested in (Ik work on indnei I caloiiineti\, and I 
a-?!.,!.'!! to he shown all ttie apji.n.iliis .ind to li,i\e 1 


4'’5 

the method expl.nned In the expiaimenlal laiin 
she uasihielh atiiailed ii\ ih< daii\ lows 'I hese 
are \\lslures, ,i hoid lo I'l at dll Italniolal iCstate 
.she .iskeci ijtiestioiis ahoni da hiteci ,ind also ahou( 
imlk [noihn tion in e- m lal w tai h s|,ow, .1 an ini'nest 
in .ind an .i])pu« i.il loii ol ili. nnpoitanie o| tin 
dam iiiiinslt\ 

Viler till.' \ isii to till 'liinitiii d'p II lull Ills tlie 
()iie<ll pioM'i'ded to (he hhiaiv, wlieie Huh w.ts 
a loinp.iiu ot ahoiit Ijo, nn linlni.: the hiuhess 
ol Adioll, the l>nke ol i\i. hiiioud ami i.oidon, die 
M.ihpiis .ind M.nehioihS' ol \li. hUen, tIu M.iiipns 
.llld \lai I hiolless ol llllUlK ail'l I eph'si n I a 11 \ 1 ' 
o! pnhiie hodies lleie ^h^ w 1 pii .(iiled with .1 
f^old ke\' h\ In ivowi'tt. and loimallx diil.ned 
the iiislitiiti' ojH'il Sill siLiiiid Hie \i',itois' liook, 
.ind In loie le.iviili; planhd .1 (h< in die L’loiiiids ol 
t lie I list H lit r (o « oinnu'inoi.iti the \ lal 


The Sun’s Activity, 1890-1920. 


' I Ih' sun. ,ts is well know n, is .1 \ at laMe stai li,i \ iii” 
* .1 peiiod of approximately eliweii \-eais, imt, 

unlike ollui st.us, Us ^all.lloiU\ i.in he detei innied 
hoin se\er.il dilieieiit Msihit phenoiiitMi.i .iiid not 
soil 1 \- lioin dll' tol.d intettr.Ued hyhl t nulled \s 
il.is'fd .mione stnis, i| is not ton 
snleud, l)owe\er, as .1 rejudai \,iii.thU‘, 
ht L.inse the .ippioximate pel lod (>L eli \ en 
ye.ais is Us».l( ni.ide \,inahle thion”h 
Othel liinior J)el lods ol \ .U ions lengliis 
'I'hi 111 eh the sun has ,1 domin.il ni” .letion 
(III 111.111 \ le-iu sli i,d pheiionn n<i, .1 itllioi it ics 
ihllei ,is 1(1 die t'xai t telatioii helwemt the 
jiids.U lolls 111 die two bodies |1 is ini]>orf- 
.inl, tlieu'lole, .llw,l\s to kee]i in nilild, so 
iai as possihle. the aiin.il stale ol solai 
.uluiu ,it the moment, t r whedit'. the 
siin IS in a 'pnesieiit stale (hioiie,h Ink' 
ot spots ,nid pnmniHiues, or win the! it 
11 III ,1 \ ei \ ( in iiuli.’iil ( ojldi t loi) I 'Used hy 
I 111 1! .dm iKlaiii e 

! lie dida toi deft. 1 nniim;.; the 'l.He ol 
tin. .iili\il\ ot (he siiii alt' pulilisJied 
s( p II ,i 1 .']\ \ eat 1 1\ \ e,n in \Mi unis \ olinnes 
tioni di[l< lent sonii es.and ateoiiK inoii'aht 
1 c ' diel , pi oh.dilv with SOI lie dll In llll\', li\' 
l(s rih woikci's \\howisli |o use llum 
foi ]iai t ii ukii liiipni u • 

I >1 \\' I S I .Ot k\ I I lias I ( ( < n 11 \ I o- 

solal dal.I 1 e.'^ai dm,t; the 
M, till lalltiides ol die 
ot stiiisjois and pionnih 
w i 1 Ii the \ at lalioiis in 11 n' 

I h >1 the pi I lod ] I ijo /o 

• />< I,, d)/( I he ai ei ini- 


I . \ I III in s 01 Sr 
(lieie aie two s (s o| 
.ind (lie odiei |oi die ■ 
I'-.ii li point lepieseiits 
. fill e.K Ii In 


ssl'o 1 . I nd( I dlls In .idiiiy 

( III \ t s inn loi the inn t iun 11 
ondii iit 111 piisphc le ol dll siiii 
t lie mean In llo;;i .Ipliu l.UU lU le 
nilspht le dih ‘Il'diolll dl< \\ hole 
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ordin.iled the 
siiiispotti d .in 
.11 1 1 \ il \ /ones 

{i)i n: ol dll I Ohm.I 
/e. .It fl III.' htrst'lll f 


N HEMIS 


t ATlTUDf OF 
I’ROMINFNCr.S 


' HFMIS 


ji.int 1 


Pi/LAR 

INTLdMF niATF 
FOliA rohlAL 


diae.r.iin ( h iv, 1 ) ilhisi ralt 1 he 
ehaii'^i s in yi.iplni hnin 1 In 
lollownn; pa 1 a'.;rapiis de.d ]>iull\ with 
(.nil s. I ol LIU \ es nidi 1 1 liialls . iili liidniy 
the soiin IS o! the d.it.i 

Ml \.\ I»\ii \ Vui \s I n Si Nsi'oi s 

Ihit h ol die jionils III the .nr\e leph.- 
sfiils the mean ol the il.iiK' aieas id 
siiiispots i.orreitiil loi loh'shorteinii” lor 
c.uliM.u llum,dues me published li\ 

ttie '\st roi'iomer K’o\,il \'\uK in the 
AlonlliU’ NotKcs of till Idiv .d Asironomu.d Si‘t u i \. 
die last \.ilue puhilslied heint; that Im hihd (\"l 
p pS*)) The ihn'e Film \eais imuki'il wilii eieisses 
.'lie only ])io\ isional \ ahies 

It will he seen that i ne niaxininin spot .uluUv 
occuircil in the yeats iSoj, 1005. .tnd hu?. ''Ini' 
veMT'? of nnniTnuin uctc lom and uuj 'llu' next 
minimum will probably fall in 1024 or luiS- 



\iMi 1 he data ,ue taken tiom tin same souues ,is 
inenlioiied at)o\e It will t>e iioliiid th.d .1 new 
sunsjiot I VI le Is aUvae s hei.ilde'd h\ out bin sts o| spots 
in /ones of hiyh latitudes (ahoiit .12 ). while the /one 
of spells ne.irer the' eipialor v d\ in;f out 

l.A 11 ii’in s or I'KOMiNi XI1 s - 11 ( le also there aie 
two sets t)f eur\ es. one' lor eai h hctmsphe'ie, wheie 
m the ease ol the spots tliero was only one /.one for 
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(•iicti fur promiiunircs tlicre are two 

/OIII -, ]‘'<jc]i [Kuiil in tlu‘ curves represents the mean 

uf c.u h /<mc liiroii.^lumt the yi-ar It will be 
nulicfd iliat in (.u'ii lieiius])!uTi; the /one in loner 
l.itit ikU’s ipMdii.ilIy appioache-s the e(]tiaU)i, dving out 
jiisl bcfoie or al siin.spul iinninnun, while the zone 
tuitljer awav frutn llic cf|uritor in< re.ises its latitude 
rapidK and dns out at ot a little after sunspot 
niaxnmnii I lie d.ita up to iqi \ aie puldislusl in tlic 
M<-niuir^ of tin- Kodaikaiial (Jhscivatoiy (vol. i, 
pait 11) li_\ .Mr |uhn L\cished. and tin* rmiainder 
li.u »• Ik Til exiia'. Ictl lioin that (Ihscrwitory’s Ihilleliiis 
piihlislud halfvcaily, fioiii whuh llie mean yearly 
i.ilitudrs ut tin /ones h.ixe been pioMsionally dclcr- 
iiiiiud I a I )i Lo( 1 <\ ei 

'I Ml 1 oim^ oi ini' ('oKON'A --’I'he hist turveshons 
the tini<hlii«n ol .uli\jty <.>1 the sun us indicated bv 
the fui'in wlinh the (oroiia l.d^es when seen at total 
<■(. hpM s 

\Vhen the (onma (polai toini) exlnbils streaniors 
.il! aiuiind tin ^olardise, it- in all solar latitudes, this 
indieatis .i vitv tnihulent st.ite of the solar atmo¬ 
sphere and .1 lime thuifure uf niaxunuin activity 
\\ this time the ))n>initieines le.ieli their highi-st 
lalitud(s W'lum the slieanicis arc lunhiied to the 
equatorial leyiuns and the jKiles are ijuite clear and ; 
\oid ot sfieameis, the (.oiuna takes an “ eqiialoiial ” 

Ol ‘ wnnl-v.iiu-■' lutm.and the sulai actnitv is at a 
ninnininn i ntei ine<haii. staj^('s are indicated by the 
loioiia lakinp an " int( nnediate " oi “ sijuarc'” 
shape I lie \ .i nulls funns ol t lie euiuna aie indu a led 
(li'.n ly in tin cm \ i b\- thie<“ <hlleient s\ mbols 'fhe 
('ui\e also shows the lunns expis ted m the two 
a[)piua(.hin;4 et h)>s<->, naim-l\. ut this and uf no.xt 
■\ejr '1 he lunii lot llio pi'esfiil e ir will he uf tlu' 

■■ nifeiiiiediale ” tvpc, wluh' tr L tut should be 

txqnca! ul the “ < quatui lal" t\ pe d he dat.i fur tlie 
\ ai lulls lot Mis ol 1 luM I .roll.I ha\ e to I'C obtained Irom 
the indi\ idiial la ixu Is ol eclipse ('Xpivlitions. hut those 
to whnh lehieiue has iieie been nuule have been 
(ulleited b\ J >r ).<ickvei and piihiished in the 
Monthly .\utues ut the Ku\<d •\sliunumical Society 
(vol 82, I) 

Ail the si.lai phenonteiia desciibed above thus 
indu ate i K ail) tliat tlie at ti \ il \ of the sun is dei idedly 
oil ihe warn.', and tiiat the t-|K»th of miiinmuu dis- 
turbami- in the sulai atniu-.plieio is approaching'and I 
w ill lie u at lied in t In v cai J<),i ; or 1025 j 


University and Educational Intelligence. 

Ihxisiui. The devue ul Idi 1) h,is been .iw.irded 
to Ml Ju'si.ph I iiH h.nn lui Ins dis'icitation on " ' 1 ‘lic 
Concept of :\( tivitv " 

I.ii.MioN —Ihe lisl ul cuuisc's of I'iii\eisit\ f£.\- 
lensiun l.e< tines lui tlie sosiuil l<)22-23 li.is loccntly 
been isvmd. loiuiinmy particulars of some 00 
coliisus and leclui'cs whuh will be ^‘'•en in the 
I'niversiiv and locally ()t tins mirnbei, i| only 
are on suciitilit lopts lit \\ i; Ihu'iley is 
"ivint; a eouisc c)f 2| '■'< t uu s al l liesli.nn College on 
luter-r.Hial probUmis ol man, and a smnlar toinse 
at Moih'V (.'ollej^e on the pnnci[>U-s of evolutionary 
i>io!o;2\ , r W’oin.uk is "ivin^ 2 lectuns on vviieless 
telephony at Hatih Jvnd and al Hounslow, and 5 
Icctuics on {uoiueis of scumce .it \^ood (been, 
ami 1 ' 1 Cliillenden, ^ lectuies on horticulture at 
Hatch Kml 'Mic icnianniig science lectures arc 
lelatcd to j)s_\ehologv Miss \' II ffa/htt, 10 
lectures on the ]>s\cholo”v of ihamiclci and conduct, 
at Ciovdon , .Mr Cyiil Hurt, 5 lectures on psveho- 
anal)Ms, at 'I vv ickcnliani, S l-l Hooper. 2^ lectures 
on ]is\ cholofz^', at Wimbledon and also at Wood (ireen ; 
and I' O Ixvvis, 24 lectures, on psychology, at the 
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• W’orking Men's College, CrowTidale Road, N W. 
There are also four psycliology courses, at Croydon, 
at the Mary Ward Settlernont atTavistcx'k Place, W C., 
at Wandsworth, and at Wood Grc-en, for which lec- 
tuieis’ ii.iTiic's are not yet given I'urtlier partic'ulars 
of the leclines can be obtained fioin th(‘ loc.il secretaries 
wlu^se addicsses are givcui m Hie lecture' list, applica¬ 
tion lor wineh siioiild be made to the Registrar, 
(onversify h'xteiision Hoard, I'lnveisity of Lmidon, 
South Keiisiiigtou, S W.7 


The ChoniliKr Zeitiaig of August 29 reports that 
T>r. 11 Lechei, of the I'niversily of Mumeli, has been 
ajipointed professor of oiganic chemistiy at the 
Lhiiversity of breuburg. 

A si'iciAt. committee of the World's Student 
Clinstiau h'edenition lias been nppomlc-d to co- 
opeiatc with the Univeisilies' Library foi Central 
Kuiopc in Its work of seeming Hntish books, journals, 
and scienlitic pajiers fui the univeisilics of ('ential 
hairope Donations ul books, periodicals, and monev 
sliould bi' forwarded to Mr H .M lleadu.tr, Univev- 
Pilh-s’ l.ibraiy and Sliuh'nt Relief for hairope, T.oiidon 
School cit I'A’cmonncs, Houghloii Strc'et, W C 2 

On Several occasions recently the /.< linin' 

li.is reported the gifts ol huge' sums guinted bv in- 
dustiial concerns to univeisities <ind to assot i.itums 
of students, for the assistance' oi these bodies in 
leaching sc leiitihc suL>jc'c (s, jiatlicularlv chemistry 
Altlumgh the amuiints, winch imi into millions ot 
mark's in individual grants, may sei'iii modest wlu'ii 
translated into haiglish euiicmv, Ihev represent 
nnpoiiant conti ibntions m (u'lm.inv, and the 
atteiilion of Ihilish maniit.u tiiieis nnglit well he 
iiwiteil to the' matter It is evulent Hi,it (Icimany 
nahses, .IS she di<l m formci veais altei defeat, lluiL 
the hope of the future lies in c'diu.ition, and one 
c.mnot help feiding Hi.it the victors in Hu recc'iit wai 
would do well to coilsidc! whelhel tin'll hitiiie alsi.) 
does not he in the same diu'itiun, .ind do .1 litth' 
moie of a piaclical cliaiM'tei m the liiilheinig ol 
Hie work ol our ('dmalioiial insliinlions I In' 
rediued giants made to the uinv cTsit les will bi' le- 
tk'c ted in ic'diiced 1a<ihtuo, and il Hie iiidustiies 
whuh li.ive leaped so iiiikIi bciu'ht Inmi lesc-aich 
j in puie science ni.ide m the iiniv c isitu's. oUon 
associated with individual h.ndship on the pait ol 
the stiidc'ids, weic to make some return, it woukl bt' 
lep.ml to them a luindred-lold. 

'Ini' dralt Kegukilions for See<)iul.irv Schools 
leeently issued bv the Ho.nd of luUuation I'enu'dy 
the anomalous pc)sition winch Intlu rto geogiapliv h.-is 
oc.cnpu'd m advaiu c'd eouises As a school siihiect, 
geography has steadily gainetl groinid, and m i<i2i 
was olteud bv no less tiiaii 78 pei cent of the can¬ 
didates taking the School Le.ivnig Icxamination 
!'intheimore, Sir l<i<'h<ird Grc'gorv, m his prc‘si<lontud 
addicss to the falucation Scudion ot the Hntish 
Association this year at iliill, iiointi'd out the slill 
gic.iter part tins subject could, and si'ould, pi.iy 111 
c( oiiomy of timc'-tahle .md ellicicm y ol te.ichiiig Al 
the olhei end of tlie scale, tlu' I'niversities have 
ste.idily increased the' facilities foi graduation m 
gc'ogiaphy 'riierc' remained, hovvc'ver, the In.itus of 
the advanced courses wdnoh cut oil, m large measure, 
the supply of students ot gcogiaphy the tc>22 
Kcgiilations piovide lor a new grou]> ol studies, E, 
which IS delined as " (u'ogr.iphy. combined with two 
other subjects appiovcd Iry thci Hoard, of vvhicii one 
must be History 01 a Sck'tu e,” 'I'he way is now clear 
foi a tomplele revision of the syllabuses in geography 
for the Higher Schejol Certificate and for the provision 
of university scholarships in this subject. 
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Calendar of Industrial Pioneers. 

October i, 1838. Charles Tennant died. Tin; 
fouiKlc'r u) 1797 of lamoii'' chciniceil woiKs at Si 
Rollox, ttl.isgow, 1 ciinanl w liile manager ul a blc.u li- 
ing field lU'.ir I*.iisl<‘v discoNtTcd a method ol lon- 
Irolling ihlonne ga-, by the admixture ot lime lie 
iiUrodiiced the nMiuil<uture of chloride oi lime m a 
solid stale, to wiiu.li he gave tiie name bleadimg 
powdcj. Ill', jiiodiution of ble.uhing ptiudt'r in 
1799-1800 w.is 32 tons, the ])nce liemg 1^0/ ]jer Ion 
Kollox wol ks h.ul become tlio most 
important chemie.d works m the world 

October 2, 1804. Nicolas Joseph Cugnot died.— 
nnhtary engineer .md llu'authoi m i7(>()o1 “ Islciineiits 
de I'art iiiilitaire_ .iiuieii <-1 modenie,” (higiiot m 
1769 made the first steam-jirojiellcci load caniage, 
and two years latei built a steam tiacloi foi the 
French (awenimonl for hauling aitiiler) This 
vehicle was to e.irrv a load of 4] Lons .it 2} irules per 
hour '['hough ne\er used, this cani.tgc'is l)re^el\ed 
m the (.'onseivaloue d('s \itsel Mdieis 

October 3, 1867. Eli.as Howe died. One of tlie 
duel pioiK'i'rs ot the sc-wmg machine, Howe was the 
son ol a laiinei ot Sjienrer, Massaclmsetts, and was 
hum ill i8i<) lie began woi]< on tlie sewing iii.u hiiic 
111 i<S|i, took out .1 ])aleiit III 18 |G, and was one ol 
the lust mventons to ])la(.c the eye ol the needle 
low.irds the [lomt 

October 4, 1821. John Rennie died.—Ai know- 

lodged as the greatest ci\il erigmeei ol Ills d.i\, 
Keiime was the biiiMi r ol the l.oiulon 1‘oiks. (he 
IsrLsI India 1 )odv'., the I’U nioiiili Jhi .iku.ili'i. W'atei- 
Ino and Soulliw.uk Jhidges, and ]ir piepared cU'signs 
foi f.ondoii llridge Ik- wse. lioin .it I’liantassU', 
h'.ist fjjtinau, m 1701, gamed practical expmuiu'e 
under Andiew Meikle, .ilteiuled the ledui'C', ot 
liobison .ind 111.idv, .111(1 111 178. elected the Mluoii 
Idills lor I'oiiHoii A Wall, m f oiuloii, the sile ol i 
wliu II was .iftc'rwanK ..u-( upied In Ih'iiiiK’s woi kslug's 
Th- is bulled m St I’aiil’s Cathc'dial 

October 5, 1892. Alexander Carnegie Kirk died, 
i'hc- aiillioi ol many mipK^ienunls in niaiiiie (-ii- 
f. nc-eiiiig, Kiik, .ifter gaiinng'^expt'ii.'iu.eal M.iuds|,i\'s 
.1,1' ,it I'.ldci s, became a p.iiliier lu 1877 in the liun 
(>l N i])icr He was cspc ci.dly known lor liis .ul\ oi ai t' 
ol liigli sle.nn pressnie .nid tin.- liiple-cxiiaiisioii engiiu', 
the ad\.Ullages of wimli wer< d< nioiisii.itcd m the 
ss Alicnh'i'ii luiill by Imn m 1.S.S2, wliu li (.ui .1 \'ov.ige 
to Aiistiaha showed .i s.u mg of 7)0 tons ol c oal 

October 6, 1905. Charles Blown died.-- lirown has 
been called tlic tuundei ol nu'clianu.d iiuliistiv m 
Swit/'ciland Hroiiglit up m l.undoii, in iSj,i .u IIk- 
age ot 2[ III' eiilcied the serMce . ! isiotheis, 

a liim ol nu'i liaiiii .d engineers .it W inlei thui lie 
established allc’i wauls the Swiss lon)niol!\e works 
at Wmteitluii aiifl .dsn jilaNcd a pionuiu'ni p.til 111 
tli< cic.itloll ol the Swiss (, lei tt It al mdiisU \ 

October 7, 1908 Jean Baptiste Gustave Adolphe 
Canet died. A dislnigimlied .inu.inient i ngmeer, 
C.uict was ti.unc'd .it the lu ok' Centr.ile des \i1s c't 
Manufactures, Imiglif m liu' Fr.uic'O-trC'ini.in Wat, .ind 
for a tune eiigagi'd m lailwa)- engmc'crmg luom 
1S72 to 18.S1 he was associ.itcd with X'acasseur at 
the I-ondon Ordnance Works, and m 1870 bionghl 
lorward lus theoi) ot liydraulu br.ilcc's lor I'lieckmg 
the rcc'oil of guns Ketnrnmg to Fr.incc' he became 
the liend ol .umament works al llavic and .itter the 
amalgamation ot these works with those of Sclini'ider 
at CTeusot became manager. 


Societies and Academies. 

S\\ .\.\'.i \ 

Institute of Metals, S< ]>tetiil>ei 20 (.i !> Bengough 

and I M Stuart, llic- n.iiuie ol (otio'.nc action, 
and the time lion oj colloids m i 011 osion iSi \ Ih Iveporl 
to llu' ( oirosuui iu'se.ii I li ( oniinil icc ol the 1 iistitute). 
— Sir Jleniy Fowler 'llie cllecl ot supeihc-aled 
ste.un cm non-leirous metals usi.'d m locomolucs 
Suj'crhcated sle.un .is used on loioniotucs geiK'iall\' 
leaves the' siipc-ilic.ilei at .1 leiiipeMlnre ol <|o' C. 
On tlio Midland ihulw .IV, |*istoii l.ii! lod bushes 
W(‘ie iii.ide ()l M A l .dlov (copi>ei, , tin, 
•} . /ilK, 2, Ic'.id, 2I A pliosphoi bi'iii/e (loppc'i, 
88, till, 11 . phosphoiiis, i) Ihis bec'ii loiind s.ius* 
lactoiv For piston lod jiai king, McNamcc rings 
A'oppfi, 7s s. till, 8 3. /inc', o n. ])hospli()nis, 
tiac e , nil kc I. o 5 , l('.id, 1 5 o) .iie used s.i iisl.u |oh! \ . 
'Iluse rings pu-vi'iit the sliam (oiiimg into conkiet 
witli till' wliite nu'l.il (Ic'.id, 70 , aiiliinonv, aO pai l\mg 
rings W'llh the lem]>('i.ilnr«' n-nig to | (' tlii' 

p.icknig lings itia\' lus(' I’lsion \,d\e liMmg'. .ind 
i\lind('i leliel v.ilvi's .in' madi ol .illo\ M U \ l. 
I'or b\-p.iss v.ilvis w hu li .in* ''nb|<Tli-d I0 shot k, .1 
nickel-bi.iss g.ive good mIVKi'. but w.is lepkuc'd loi 
(lonomy b\ m.ille.dile mm 01 v.i,, | (.isnng-. \ li 
MuneJey, (■ (' Bissett, .md J C.nrtioiui \\ Iii1( nutak 
Ilie ni.unilai lim .uid us.- , ,1 w liii<' im t al toi mdiisli lal 
piiiposts Is desi I ibed, and 11 ii'-iuntiou and nu'io- 
stiiiilmi' .lie dealt with onl\ lo l,u a-, tin ii-si s .md 
III.mill.i( lull' .lie loiKciiicd .\nlihii lion (-1 lie.uiiig 
MK't.d, piinliiig .diovs, (lii'-( .t-liM" allo\s, nu l.d, lor 
(lieiiiK .1] woiks laUmg'^, s( Idi'i ^ .m dui iissi'd 
i II Andrew .and Ic Higgins (.1,1111 M/e .iiul 
dillusioii llilliision .it high l( mp( Mimes m.i\ t.ilo' 
plat!' smiuhaiU'imsk with gi.mi-'iow lli, wink' .il kav 
teinpei.iluu's It pn nu.les a bn.ikdown m llie gi.tiii- 
Si/e I hese n -.lilts have be eii applu d to the .illlle.d- 
111' tie.itineiit ot laslmg,-. Il ha', bun .issiiimd 
lh.it 111 the liilelloi ol tin i 1 \ st,dline gi.iiiis thi' 
sysU in ()! i ioscsl p n king holds, w Ink al liu bound..! lets 
llic' .ilonis III till 'I p.uatc gi.iiiis loin II onl\ .it one 
p.ulol till'c 111 nnilcieiii 1 1 Ills I\pi.nils llu ikiie.isc 

in specifn: gi.ivilv willi .ui itu n-.isi- m the nunibei 
ot gi.iiMs, loi m such .III .iiMiigi nu'id liee sp.Kcs 
ociiir Fl.isiii deloiiiMlioii, b\ shilling some' ol the 
.tlonis lioiii then po-,!lions ol ('.|in!ibnuni, will i .msc 
rhcin to U'.i’i.inge iheiiisi'lv es when he.itid to .1 
sidhcK'lit 1 \ high t( liipcMlnie I his le.u 1 aiii;c-meni 
will 1 le sui h th.iI 1 lie si 1 ( sseil al« ms will kill m. 1 ()\v 
loi low, with the iiiislr.iuud .itoins ol tlu' .ul|a(<iit 
cl\’st.d i his clJecIs .1 giadu.d migi.itum ol the gr.uii 
l>oim(i.uv wlui.li, pioLeedmg In.in e\(‘i\ side ot .1 
c I \ st.illiiie linn , iii.i\- KsiiU m mie giaiii lx ing div ided 
ii[> .mil .ibsoibed l)v olheis I he Im.d bounding 
siiil.ice will lesull when lh< boiind.ov conligiir.itioii 
Is n.'ached 

I’VRIS 

Academy of Sciences, \ugust 28 M 1 M.iipienne 
111 the I h.iu I- Mangm .ind \ Patouillard The' 

• ieslriu lum ol the wooduoik .it the i h.'tie.ui ot 
\'c'isaill's l)\ Pln'l/niiis crvl’!<iniii/ \ del.iiled c‘\ 
amin.ition ot tlie o.ilv be,mis showed ,1 v.nied i.uma 
.md ik.M, but P}u'tlnin\ mptannn is m.tinlv lespon- 
sible for the d.un.igc* I lus liingiis h.is not Intln'i'to 
been rc'g.irded .is desiriKlive to wood |.i<ijiies 

Chokliatc 1 hc‘dev eloniiienl ol 1 lu'mli'gi.il / .dv 

* - r, ' ~ 

ns a i ontmiied tr.ictioii ~('h .\ Moore 'I lie ecjiiiv .1- 
ienee ol the methods ol s.uniiuition ot (.'esaro and 
of Holdci lor miiltijile limits—Ndos Sakellariou • 
Polar systems —.Ain6d(^e Bejot Placing m rcoijnocal 
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!'( iNjn I tuc, <)1 l!i< same M.Gignoux 

.111*1 1 ’ F.Tllot 1 hi; inatiiK' (]ii.ilcrn,ir\ on llic 
Ml dill II,iiH ,111 in.isis 1)1 K.ioui Combes and 

1 Kohler llii loir lit u ^piratii'ii III lii( dinunn- 

liDii lit ilir I ,iil)i)li)di.ili ^ III li,diiiiiii.; Uif 
,1 111 iiinii.i I [1 l)ci.n i-iiiiim ilil\ ludd 

Ml,it (liiiiii:^ till tli,in;;c <<l inloiii ol IiMM-. in i 1 k‘ 

,1 111 I'liin, Mil- taibi>li\’dralcs .110 \\ilhili,is\n tnmi the 
li it ,111*1 sli«lid in 1 Ik‘ I'l.tnl ,i'. irsii\rs It lias 

|ii*i) ]))*i\iil l>\ .Mil Ik! I>iii,uid 1 li,il '.uiiK' nl the 

I ,n I'liliv dia |i '' .Ilf ri iiiiiM (I 1 >\ r,iin, ,ind in (he pii'-.( 111 

I iiiiimiiiii* ,itiiin pi'>i)l is ^uen Mill p.nt is iisnl up 

l)\ ri'spii.Mi'iii .iii'l U.m-, as lailmn tiiDVidr I 
Cancrc 1 In spluiuUi <it ili<“ iik in ttu' scl.n 1,1ns 
['Ills innsi ii in the s.l.uiaiis. i.-,pcu.ill\ in siicrK's | 
j II IS >rssiiiu; ,1 piipl I - -.iiiilii d I i]H 11 nil', is liiou (lev 1 i* ipi d ^ 

at tin ii.i'.i! ,nid li'ni)>i i.il < \tii iniln s ol iIm piij'il j 

It 1-, Ii iiiipin t,iii 1 , .iiid in.ts I 1.1 II disa|)pcar. in Mu I 
\(nli,il ,111(1 d<>i-',d SI* has M.iiil Wintrebert I hr j 
111'I h.iin* .1! ]''il,iiit\ 111 Ih.' i;! 1 111 "f '•M.uiaiis(.‘s'r\ 7 Ma- 
1 //);/)?>. r .(u/i )i/,f) *i 1 Mu t inir I t ;.;.i ->t I ill.ill*>n 

Sipliiiili<r I M 1 (-iirpuiid ni Mir ih.iu 
lhr*,di)ii Varojioulos \ llut.iMii ol M Kriinnindn', 

\ It (jnil)bin g Mil t Ik i 1 i ni * >1 M 1 < hi l)\ rhr II — 

\ u 11,i Henri ,1 lid I'l* 11 '■ Strinei \!)a)i pi i<iit *>! tlir 
iihiaMolil i,i\-, li\ iia)>liMi,iti IK I loiii a ipKiiiU- 
1 1 1 u r study ol Ih* .11 isi 1 ptn *11 * >! ;lut i< *iis in 11* \,i n* , 

( I Ik- 1 .ill. Ik . 1 , ,ind u,1 It 1, -a y 1 nl> i n I),nids hay o In i i) 

t'-iliKl l>r 1 \M rii \y,iyi 1 < lutths t '"jA and 1 hr--*.' 

1 * '-lilts ,1:1 < I iiip.ii* d \y II li 1 Ik sr pi i-y lo'isly obtain* d 
I*.I brn/i IK by .1 -imil.ii inrtliid 1 i ih Hultlien ,,111! 

!iisl Beiudsson K*- -'--III 111 s * -ii the b.iinl -p* * 1 m i I 
(admiiiiii (1 Muigoii 1 br * l,i 1 ti* .it k *11 ol llir 
bini- a 111 plilb* Irs ,iiK 1 * >1 * i • t,* m li* il i1 blond* s Ma 11 * I 
Muand*.- I Ik- loiinitiiin -, ,1111 h< < y .1 niii iiiidi'i tin j 
111 ll 11* 111 r 1 .1 liL’Iil * .11 tin si all s ol t hr bulbs * .1 * u l,oii j 
liii* s id*pli.irl Dubois Ml* d*siiu(lion ol tins- | 
<pii|c's by 0*. Is (aildhsh liiyr b* < n snL-i;islid l*->r 
(h 11 111 1 loll * il nil s(pini*s as Ml* \ r.il t lu l.ii y a, b'M I Ik y 
h.iy* 111* disaiK ,iiu.i'.;i-- <•! b'.iii't yosMy .ind ir<piii in;; 

,1 pnir and \\i 11 ,u i,ilrd \y.ib 1 ^ oillip, < i Is 111 tin- 

spin;; -iir ''|u,di\ \*i.iiiiiiis ,ind ihyoni tlir l.uya- 
i-.idily iliiy,iii tiKilL ir.nliU pi i n 111.1 bii. t li.ili '.'.old- 
hsh, ,ind liy- iipi.dly yyill in li*sh and s.iti \\,ilii, 
,111*1 ry Lii n y\ 1 1 * 1 i * iiit.iniiii;' -u-yy ,n.',r *. UliK nt 


'sy i*M y I 

Hov.il ScKuty ol New South Wales, \nLMi--l 2 — j 

Ml ( \ Sii-'inilili pi'-sidonl in tin- ih.iii -( h. | 

Fawsitt ,Mid ( 11 Fisuher I lie niisiibihiy 1 *'sl 1**1 . 

iiKalypliis ids liisti.-'l <-l Irstiii;.’, thr sohibdily 
by inr,isiil nr; t Ik- \ ohilil- - I ,r pir* 'IK- al* * 1**1 ii <)iili * <1 
l(> (.bl.tiii i*,inp!-l< -oliilnai *,1 ,1 im-isiiird \*.liiiiu 
r,| i-il. Ill* <ini.,d o.lntnn ti mpi i.itiiirs \yilh i 

drliiul* nil\I nil .. ol all '-ho! .11 id yy .iti r .111 t,iKt.n ,dl( 1 
ill. iiMiiiK 1 (I tis'iin; liM'l oib 1 Ills iiutli'd is 
111* u -iir-iliyr 1*,i lii* indn .ilioU of sni.ill ili.1110,1-- 
111 t on 1111 ,-.i (1* 11 o| 1 1 1* ( d I hr *. 11 1 1* .1 1 SI lu 1 It .11 

Irmpri,! I *11 r in --.mK- ui'*'- Oil's iiKiik'dly yydii 

tlinr ,iiid ,is thr <-il is hi pi K I B,iker -old I I < ■ 

Smith I hr MihiK n< ,is .md tin n i ss< nlia 1 1 its, 1 ’l \ 1 
'I yy o spi I 1- - .11L disi nssi d !ii/i iii d t 1 n if "/iti, Sin , 

,ind \l Ihihni. J'l M t'tl yy is liisj disiillrd lioin 

.M ri ll I joi'di \>\ Ml I I'-osKlo in 1-St).’, and I )i ) 11 
(dad-loiii in i-'s'-.f diti'iinmid it-, ]iliysiia! i on-,t.oil-y 
1 iu < 111* I o\\n.iii d c-nsiunLiit y\,is thou.'tlit to 
(otrispond uitii Mi.M 111 oidin.iry oil ol "liippiiit 
I hr y u Id ot * il obtaiiird by thr pirsriit -inthois yy.is 
08 ]>ii ii.nt , -Old llir i.iiii'l o\y<;(n.i 1 id Loiistitnrnl 
loimd lo br d< \lioi'otalory Icipnn-ol, wliili- loss than 
10 prt rent ol iinco! uas pirsrul I’niriu, liiuonrnr, 
.Old a sr.sijinlLri'rnr wl-k .dso deti i led I iir y ii-id ot 
oil fioin youn^ in.ili-ii.d ol -’!/ /h'lo/ii w.is also o 8 
per loiil’. and consisted almost cntiui) ot pincni' 
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With about 15 ]K'r tent of i mc-ol Old Il.uc-s ot 

this spc-cies (oni.on yriv little oil - \ K Penfold 
'1 In- c-sstiitia! 01! liom iUnkhousi'i iiiyytijolui, 1 . 
'Mils small lire inli.ibits ;;nlhi's toiit.iinin;; limmUR 
yy.ilii in the i oast .md (o.ist mount,on dislruls ol 
New South W-dis M.Mli i.il < <'IIn led .0 ( .iiu ('oer 
iie.o' Sy diiev, and .M t'niiovv.m ot the sonllu rii disiiu t, 
yulded o ^-o 75 ]iri i eiM of a broyy ii-\elloyy oil, 
y.iiviii” with the time ol year and loc.ihly liir ml 
])ossrss<'s a ]>ieas,inl odoiii .md is hi'.iyier tiian yyaler 
Its I'niuip.il Lonstitm-iU is elLinuin (Sl* ])ei it-nl ), 

.1 sniiirwhal i.iiely OLiimni'.; |ihenol rlhei ’Mie 
n-inaindet ot the oil Loiisisls ol a-jniune, iinuieiUilicd 
alioholii. bodn s ,ind yihi nols, si s(|intei peiic, ,md a 
pai.illiii ot niL'Iline. iioiiiL O.' -tii ( 

(.' \ri. Tow \ 

Royal Society of South Africa, Anpnsl 10—Jb 
I J> !'■ t.iieliiist, pr<-sideiM, m tin- * li.iir - W \ 
jolly I'hr Miy Mini o( diseliaifie ul tin spiii.i! i eiitirs 
in the to •; 'llir talc- ol disih.iigL <4 the ii’id in 
Xriuiiiiis ,it dllleu'llt lenipi-i.limes, ,is mdu.ibfl bv 
y.ib .iiioinet 1 1 * iri Olds li* nii I Ik- .y.isUi * iieiinns lliiis* le 
i(lle.\i\ eSLilrd, yv.is disc ussrd -J I’ Dalton < 'n 
Mh- in.itill 111,1 lit s (-1 Mu honio^i iirous b.d.nuLd .n Mon 
It h.is Iki'II siii.yyii l.y tin- .ililtim ih.il Mk- in t i, e'l .1 1 <al 
yil'pilty ('ipi.itioiis ol <liemi<,i! rr.n.lioiis i.,in br 
wiillrn in tiiiiis *,l .i 11 1 1 nil liimtioii I hr saiiir 
Inin Ik It may lx rinpi*i\ rd in Mu- lii-.iliir-nl ol thr 
hoiiioLirnrons bal.minl .n lion 


Official Publications Received. 

\\c-t,||i \ii..||,ili,i \lilUlil I'l'itll*--, ,,l 111* < 

S'll Vc \ Kir III, 1 I II I'Ol I’ll l,| ( |‘i illi 1 

N,,il1i.uiil,t‘,n I’, ,|\U - liKi* ln-nnil* s| K.lmstic.l i.nn 
\iiii,,*iii* < iii.nl-, i till* iiii'ii.il .iii't Si ,,111 i,,i Hu s, ..||,|| I 
I’K *|.,iiili,|i NI ,i I II iiii{ iK 1*1 I’mIv I, I liiiK lii-titul< I 

yy /., .1 1 1 till ! >, |i,ii 11ll, 111 , ,i \| nil t ,1, ,|i ,ui‘ il sm \, 

I’.il I i>iil,,li>''ii ll IKilli I III N'l K I Ik- I Kl'i I I 'll l.n , I'lr < ,.i -I 

\. yy il.anl lU I'l Olf,, Wi1,k*ii-- 'iiiiiJilMl ml., I 
III, \iitli,ii I’K 0 I-' '> i'll'* ' W 1 llm''i,,ii N / I 

J*l, —|,i ■ I Xx , ll I III |<, i\ ll ( I ,|l, U, I'l \ M s l\i ti'ltl'il I III 

s,-'|nl. n'.'J I'lJi I’l* r i'l (I-,.till *,11 Jl \l still,III, 
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Diary of Societies. 

I/O y /).! 1 Ol 1 * 11 ( 11 ; i 

siKiiiy nl’ l.st.lMiii' III (.1 .1 s,i.Ki\i ,t , HI I 11 I 

i l,i\l ,,ii I In I , ... ' I'l \tt, I i.a 1. III*! 1 ... 

7/// I o, iMi'i 1 ; 

any \l, \i i.oMi IK yi sii* n o (,i1 U,,\ ill lilt, 1 s, iM,, ln-(ihiiinia 
,il •, .0 - (’ml 1. 15,111-1,-yy TI,, Wnik,,i s |> 1 m-l, \ 

I'lin I’-s11 10 sn* ll ry (ll lt*,y .4 s Hill lly i'i'iiiui. ) a -• -I >1 ' W 

Iviiiiiiiih- \ oil 4 11 Hill,'Ur 

i;,.y yi l‘H,'mi,i, viHi' .siHiin -its U II I .iy'l,'ii Mi- •hk 

\n-U-, ,-l s|i,,ll I ni 10 I,. 11 ', ' 

( III Ml- M. s,„|il\ .ll S ll i;,r-il( .111,1 t: <i hull ml I ,l|,ll, 
T- I l.iliKiHlii N K nil .ilii! I lie 1 1,111 ,-i*ill ,'l I 'KIh • I*' \,|ll*,'ll-- snSi 

Oi-h- III ... .111*1 nt \iiiiii',KiiKii \iti.K, ( K iiiL'i.lil .III, 

If \ J’lKK,,)) 'i'l,, \'i.ntl\. I noil ill,HI lit l-ixil Ml lull* ll <1 lilll',^- 
I’l 1 Till s\III 111- 1 -,iii,! It,-,ilnlii>ii nl s.im,. ifi-iiy.il 10 ' ,,| Ti 1 1,1 
tl\,l|<l-l 5-1 llK/.HlI- 

/ mn I! O' mill 1 ; I, 

.llMiili iNsillllinV III IM.IMIIS. ,.t 7 111 \\ \ I'lHikiv 

i.iir'iiii 11im: 111 1 1 . 11,*11 I' n 1,,1 ns 

liny yl, I’lmmi.li Vl'llir sm n l \. .il -s - -1 l,inil,i-tt I'Ik I'.r'/tiiiiuii- 
nl l,i>li*l,ill 


PUBLIC LECTURE. 

riiri!<l>A V, o* I’niil 1. .') 

Kind's Oni.i.i (iK. .ll .'i 10 -I’ml 11 ^VllllHtl Cjhi TIk-N ew Mi tlmil 
liysi.nfi-s and llu- ITnIili-m- tn yytilMi it v-io' iisi-ll) siiio-olii 
Li-(tui’i's"ti od (1,12. hi, 111, ;2o, 2C.-i", Xoy 2,;^ 





NJ TURE 



46 g 


SATURDAY, OCTOBER 7, 1922, 


CONTENTS, 

Broadcasting in Great Britain 
The Problem of Solution 

The New Way of Thinking Physical Reality. i!v 
Pi of H WildonCarr , . 

Ceremonial Exchange. \’>y Dr A C Haddon, 
F R.S. 

Pure and Applied Electricity 

The Petroleum Industry lij H B Milner 

Our Bookshelf .... 

Letters to the Editor 

■* l)H(<niiM nf Ui, W iikU ’ .in.! tliu Ihstii 
vifW iii(] .It, ill, I (,tli s '^luf.u'L [l!!ii\/iat,il i 

- A Mallock. F R S 

II).- ( dihIumiis .'f '^i\-than;;L in i(J, 

' fv//.) R Sparck 

Kim* in 1 1 nipci.nuin of I.nini,' I’l.int 'I'ismk. ulu-ii 
In I’ansiiic 1 iiii'nis Dr I. B Pole 
Evans .uni Mary Pole Evans 
< .iril in Mulidnc -Prof F Jeffrey Bell 
Kio';ri|.h_\ of Sii Noini.in l<iik\. i Lady Lockyer 
iI,upo..iK uu.l-1 K.mI ,ir II.M.I.mk^m ^ Olid O G 
S Crawfoid 

\ ( iinoii'. I.iiiniiioii, I'hcnonun.iii SR 
A Fifty-foo" Interfciometcr Telescope RHuUi.ti.ii) 
K) Dr. George E. Hale, For Mem R S 
Motoricss or Wind Flight By Dr. S. Brodetsky 
Tlie Influence of the late W H R Rivers on the 
Development of Psychology in Great Britain l'.> 
Chailes S Myers, C B E , M A , M.D , Sc D , 
F R S 
Obituary : - 

Prof F D. Brown 

Prof F T Trouton, F R S B) E N da C A 
''urrent Topics and Events . 

O’lr Astronomical Column 
Rcocarch Items . 

A Florentine School of Physics and Optics /////. 

/;•<//,./ ! i;\ Dr L C Maitm 
Fruit Growing and Research 
Volcanic Activity in Nigeria 

The Royal Photographic Society's Exhibition B\ 

C J 

University and Educational Intelligence 
Calendar of Industrial Pioneers . 

Societies and Academies 
Official Publications Received 
Diary of Societies 


PAC.K 

!:<> 

471 

•172 
47 1 
474 
47 '* 


4 K„ 

.(Si 

tSl 

451 

452 

.,S 5 


M.ACMILLAN ^ CO. LTD. 

Sr. MARTIN'S STREET. LONDON, W.C.2. 

Advertiscmcnlb .ind buiincss Itlicrs should be 
addressed 10 the Publishers. 

Editorial communications to the Editor. 

Telegraphic Add,css. PHUSIS, LONDON. 
Telephone Number: CERRARD 8830. 

NO. 2762, VOL. no] 


Broadcasting' in Great Britain. 


I’O'^tllM-'ll-r-l It lU l.ll 1 
i (li'i iiKiI It ni|'iii<nil\ Id 
111 fill i •s lor the 1 n f[i| ion ol w 
tcK plioin CM I |il to (ho-.c I iu;.i 
wtiik In un oiil. i,il ''t.iU iiirni 
( hill 0 in trl.ilnui In (hr I 


•v It I-* .innouiiit'il. 
ii'-|iin.I ihr is-'iir ol 
1 ii (rh .’M]ih\ .iiul 
'1 upon I \pri munutl 
I 111 out !,\ thr post 
•-till'; snn.iiion, it l^ 


rvpLunrd that tin- I’ostiu l^^l■l tniirt.il ha*, iirtii 
I h.i-' l.tki n in I on 

M U , I pi loll [Mil posi-N 

. I'lrii a (ll\ricriKr 
u nil ir_L;anl to thr 
It U plopo^((l to 


prompted to .ulopt (hr < ouim 
IK \ion with ihi i''MU' ol 111 rm i 
ovMim to (lir t,i< I th.tt lluii 
ol \ lru^ I on, (innm ( hi- dt I, 

' oii'litlition of (hr ( oinpaiiv i’ 

loim lor tin- plilposr o| piovidinr ih, hio.ul, ,i^tln^ 
stlxlM-'- .\ol oiiK h,i\r thr j-o, posed .illhlrs o| 
I'll "'ll ol thr ptoposid i.io.id, a aiiiL- ,ompan\ 
pioNrd tniar,, plahK . .is .i uhol, 1., the l’ostni,ist(-r- 
tiriu'tal .ind Ills ad\isiis Imt jh.o n umild .ippi.u, 
ih.il ihllruniis on issuiti.d [i.mits h,i\i aK,, l>,tn 
m.inihst lulwrrii (hr iiunilxm ol tin loiiiinittu 
i'l(.ilini; with the ] k >'s(ma''l ri-( u 111 I .d in iIim ni.iUti. 
f on'idri.ihlr iirorii ss Imn it i-. stated now Ixminadi- 
(on.irds the solution ol the dilhoiiirs iKiuicn tht 
numhris ot the (onmiitlii- in <|Uisin.n, .md. .it .1 
lonlriciKt- lu'ld at ihi- Post (Ximc on hi plrmhrr 12. 
an aurrrmrnt \\.is ir.i(hi.d as to the londilions under 
"Inch the l’ostm,islc!-( it nn.tl will i.air the nr,rss.it\ 
in.'lilts lor Ihr (-1(1(1011 ot the hio.idi ast im; sl.itioiis ^ 
tt tiKtrlorr now oni\ nmaiiis Im (hr Post Olhit- 
oMii i.ds and thr lomnuUir rrpi t st nl iiu.' Ihr proposed 
i oinp.iiu to srllh ., rt.iin dt Kills 

111 llu oKm 1,1! stat, iiH nt in i|iirsii((n K is annonm rd 
Ih.il the Posiin.ist(-j (Irnrr.il .ind Ihc lon-imitlrc l,oih 
drsiie n to hr known that mnnlx iship ol the pioposcd 
I'loadcasinK; (onijiany will not. of itsdf <-niiile a 
mnnix-r In use the jiali-nts ol oihri nirmhrrs in ihr 
inanul.K liiR ol KirmnL- app.uatiis Ihr m.miK-r in 
whiili ill,- hio.idi .istin- situation is lirin.L; h.tndird In 
liir I'osI OHiii has, m some ,|iiailrrs ..nisdl , oiisidrr- 
.liilr diMiuirtiidt : Ihr poll, whnh is l>, me piirsiu-d 
In tin Pos(m,isiri-(irni-i,d uhrrrhs an atli-mpL is to 
lx- III.id,' to (onlrni the Prnadi .istmu sjtii.ilion h\ .ind 
ihnim.'h thr nK.iiis n| the [iropos..) atli. Ii-s o| .issix la- 
(lon ol thr .oinp.iii\ wtnih it is ptopi,s<d to Inensr 
to pro'.idr tiu ImMiliasiuv- sri\U(s. Krt.iiidy serins 
to lx- one ol douhllii! wisdom \s th<' pio\ is|nns*io 
lx- imludrd in the proposi,! .ululrs o| .isso. i.iiion at 
the instaiKt or with th, .ip[)ro\al ol the Posimaslrr- 
(Itnrtal iia\r not \(t Ix-rn mad, piihiu. il would he 
])iem.i1iii(- luillui lo disiiiss the matter at the 
moment 

A point ot lonsideiahle importarue whit.h re<|nircs 
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e.irlv atlintii»n, ib the uttitude the Post Office taking 
in connexion with the issue of licences for experimental 
work. In the oITk i.il statement, to vvliu h reference has 
alrcafly been ni.i(l( . it is iniluated that the ]‘ostrnaster- 
Oeneral intends in luture to issue li'.cmcs lor experi¬ 
mental stations alone to those who i an satisfy him 
tlmt the\ h<ive a suffuient knowledge of the subject 
to enable them to make a [)roper use of su< h licences. 
It is surmised in some ([uarters that this departmental 
rule has been flamed willi the view of restricting tlie 
grant ol lictmes for experimental work alone to trained 
seientifu workers In the inteiests of tlie progress 
of science it is essential that the terms and conditions 
under winch it is possible to obtain a li< ence for experi¬ 
mental work shall not be m.uh^ so exac ling and stringent 
as to exclude the- amateur from the field of wireless 
rescau li. 

The lecjuirenienls m relation to the issue of licmnces for 
experiment.d stations are definitely laid down in clause 2 
of the Wiieless Telegrajihy Act, 1004 (4 led. 7, c. 2,}), 
wherein it is pro\'idi'(l that where llie applic ant for 
a licence proves to the salislaction of the Postmaster- 
General th.it the sole olijcct ol obtaining tlie licence 
is to enable him to condiH t expenmeiUs m wireless 
telegra])hv, a Ik ence for that purpose shall be giantcd 
subject to such spo lal lei ms c'ondilions and restric¬ 
tions as tiu' Postmaster-General may tlnnk proper, 
but sh.dl net be subject to any ic-nt or royalty’’ 
The language used in tins clause is suflicienlly clear 
to show that it cannot have been the intention rjf the 
legislature m any way to penalise th(‘ amateur expen- 
montalisl in connexion with the; procuring of a licence 
fur exjieiimcntal woik. In the. matter of the grant 
of such licences the .imateur experimentalist and the 
trained sncnlific- worker h.ive an ecjual claim upon 
tlie Postinaster-Gcner.d, piovided that they can prove 
to his satistaction that tlie station which they desire 
to ecjuip Is an experimental one, m contradistinction 
to one fitted up for (oinmercial work. The amateur 
should rec eive the fullest encouragement and considera¬ 
tion from the Post ()Hi«e. MiscTief will alone re.sidi 
should the steps which the Postmaster-General and 
his advisers are contempl.ating witti regard to the issue 
of licences lor exfierimental work have the unfortunate 
effec't of moving amateurs to evade the ulfic'ial regulu- 
ticm.s and tlie provisions of the Wireless Telegraphy 
AcG 1904. 


The Problem of Solution. 

HE problem of solution has engaged the atlcnlion 
ol many men of science from the lime of Kewton 
To tlie present day, ajid it cannot be said that a complete 
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and all-embracing theory has yet been advanced that 
will interpret all the observed facts. The subject 
lends itself admirably to tho.se who concern them¬ 
selves with pointing out weaknesses of accepted eon- 
ccptions without replacing these ideas l)v .adequate 
.substitutes. 

A contnliutor, writing under the pseudonym Dr. B. 
laigueur, m the Chemical Aj^e of vSeptemher 2, very ably 
and wittily adopts the style of the “ (?ompleat Angler,” 
and produces an imaginary conversation between a 
“Chymist” (baptised Henry), m whose chemical 
philosophy there has not arisen the necessity of adopting 
the ionic hypothesis, and a “ Friend,” who, being .a 
creation of the author and therefore fundamentally 
of similar persuasion, is unalile to make a satisfactory 
case for its adojilion. 

Of tile theories advocated it is now gener.illy recog¬ 
nised tliut the older conception of hydrate formation 
is insuffuienl to account for the expciiniental re.sults 
obtained. The hydrono theory of Armstrong ajipe.xrs 
to be that beloved of the “ ('liymist,” and explains 
solution by assuming the existence of newv' mok‘rule.s 
formed by the union of the waiter with the solute. It 
lias a certain measure of expc-iimerUal sujipoit, init, 
despite tins, desjMle the known complexity ol water, 
and despite the rr)slal woik ol Ihagg. it emliodies a 
number of assumptions dilticult to verily, and by 
itself IS .scan civ likcK to dispbce the more firmly 
c.stablislied hvpothesis ol Arrhenius, vvIikIi, lliuugh 
revolutionaiy, impelled, and cxisily attacked, yet 
fulfils the functions ol a hypothesis, and therefore 
serves a useful jiurposc. 

The ionic hypothesis h.as exiilaimd m:iny lads 
liitherto extremely pu/zliiig ; iL h.is opened out new 
lines of research, and “as a working hypothesis gives 
qualitative and quantitative explanation of a large 
number of chemical phenoiruma which can otherwise 
only be accounted for m a vague' and unsatisfactory 
way.” The solvate theory -a comlniiation ol the 
original ionic hy[)otIie.sis with the hydrate and hvdrone 
conceptions—has been the outcome of a long senes of 
experiments on solution by Jones and lus collaborators 
in America. The ionic hypothesis, shorn of the frills 
and furbelows given to it by enthusiasts, is generally 
accepted with certain mcnt.al leservalions as to the 
existence of ions, except by those who, illfc jones says, 
“ oppose It after a carcUil study of the facts or are 
unable or indisposed to aday>t themselves to new 
ideas.” 

Many hypolhese.s arc at best unstable and transient, 
but before any are discarded ihc} must be killed, and 
tlic death of the theory of electrolytic dissociation is 
not ycl, notwithstanding the thrusts given to it in the 
article in our contemporary. 




October 7, 1922J 


NATURE 


47 f 


The New Way of Thinking Physical 
Reality. 

(1) The Philo.sopliy of flnnianfiin and of otho Siilf/Yts. 
By Visrount fIaNi<nK- J’p. \i\ +302 (London . 
J. Murray, 1922 ) r2y.net. 

(2) I.'Expirience hiinmine el !a can^alil^phynqve. Par 
JVof. Leon BrunschvK^;. (Bihliothequc de Philo¬ 
sophic Contemporaine) I’p. .vvi + 625. (Paris. 
Felix Alcan, 1922 ) 30 irs. 

(3) J.a NoUon d'e-ipacc. Par Prol. I) Nys. (Fonda- 

tion Universitairede Belgique.) Pp. 446. (Hriixelle.s. 
Robert Sand ; London. Oxford lJni\ersiiy Pre.>,->, 
1922) 15i-.net. 

(4) The Evolution of Kimwled^e. By (leorge Sluinn. 
P(). vii + ioo. (London • Lon'>mans, (Ircen and ('o., 
1922.) 4i. (id net. 

''TIE direction wlinh scientifie rescan h has taken 
in the twentieth eentury is iniposinq on 
{)hilosoj)h\ a task the magnitude of whi<h is probaldy 
not \et realised by any one Aristotle, in Ins doi trine I 
o| tlie lour causes and in hi> discocer) ol the s\lloj;isin. 
tile logical instrument which ^ave that dextrine the j 
a[)pearanee of precision. detcTminecI the t\j)e and the 
mode to wliidi all su< ceedin;.; scientific reseaich ri^dit 
up to modern times lias adhered Tiie e.ssential thinjj 
in the \nstc>teiian doctrine is that the analysl^ ol the 
physic.il universe proceeds in prcx'isely the same wav 
as the analvsis of the elemc-nlaty conditions witich 
>;o\ern the production ol a work oJ art. Tiiere is, tluit 
is to su), a matter cm wliii h an aj^ent inqiresses a lorm 
in order to c^xpress an end or jiurpose. The modern 
Sciences of biology and psychology had .ilready l)eKun 
to ndcrmine this .-esthetic- mode of thinkinc; rcadity 
and the Einstein theory in mathematical ph\.sics 
has swept away Us loiindations. The result is that 
once more in human historv phvsies and rnetapliN.sies 
are joined toj;c‘thcT. 'I'he union lias been brou.ybt 
about liy physical science itself, witiiout any betiay.il 
of Us positive and expenniental charac ter, by fearless 
arceplanee ol the apjiarently paradoxical results ol 
exfiernnents It is tlie outcome, we can now sec-, of a 
historical pro-ress ol pure science in the last three 
cenjfiric's, eontinuous in iS de\ elc)pnient from (iaiilco 
to Clerk Maxwell, Mach and Einstein, w'hieh has led 
to a romjdc'tc' revolution in the way of tliinking 
physical reality. 

The philosophical current of luinian thouf^ht, ' 
althou^ih always a reflection of the .scientific current, 
has not the same rhythm. It liappens at times, un¬ 
expectedly and as if by a sudden explosion, that the 
scientific current is interrupted j some wiiolly unlooked- 
for re.sults of experimental investigation have occurred, 
NO. 2762, VOL. no] 


and the human mind has spum-i at oiue to the i^ener.d 
principles whence tliose resultN pnaerd. A new \isum 
of truth then open-- 0111 Ix-Imic hum.in <onM'ioiisness 
involving its w hole t om «[Uioii o( the um\ ersi- and mind. 
It was such a vision wliuh produud tlie new hirtii ol 
modern piiilc)sophv 111 the seventeenth i eiUurv. 'Lo- 
duy a new and most st.iitling diMoveiv. iofiowing 
indeed a long liistoru.d dev elojinu-nt hut a diwelop- 
ment we can apprex late onlv now h(‘e.tu^e the* diseov er\ 
has given us the vantage aiound liom whidi l<) look 
back on the history, is cqienmg to us .1 new vision cjf 
truth and making iis letlnnk 0111 whole concept ol the 
nature of physical rc.dilv 

(i) and (2) It is this new w.iv ol thinking ph\sic‘<d 
reality which, eat h m his own w.iv, tlie .uitliois wc have 
grouped togcUlUT are seeking to c.xpn s-, In the' 1 .ise of 
Lord lialclnne’s “ IIiimaniNiii " and Pio| Biunsc hv I< g’s 

T/Expc'irienee hiimame ” the n- is lull ( on-'i loiisness of 
It and a direc t purpose of exposuioii. It is noteworthy 
tfiat two such hooks, widelv dilh ient in thi-ir method 
and scope and v’et so singnl.iilv in .igiccnient, l)olh m 
their viewqxnnl and aim, should .ippc.ii toaetlier. 

l. ord Haldane, who is not 11 in.illieinalu i.m devotc-s 
Inmsell to dc'l.ulcd philosoj)ln<.il .iii.ilvsis o) tlie m‘W 

m. ithematic .d comepl, while Piol Brunsi li\ic i;, a 
mathemalieian of distinction .ind known to iis chiefly 
1)V his editio princep'. ol P.isi.d’s woiks. tiuccs with .in 
extraordmar) grasp oi dc-t.uL tlx- liisioiical dev'eloj)- 
nient of tlie concept ol phvsu.d c.ius.ililv wliicli lias 
resulted in the geiier.dised tlu-orv ol n-latuily, anci 
both interjiret to us the new coiKcpt ol the physical 
nniveise in jiracUicalh identical lentis The Inimanism 
ot the one is tiu' human e\pciieii<e of (he otlier, and 
Lord rr.ddane's “ louncl.ilional n.iltiic ol knowledge” 
is JVof Brunsc hvu g's “ ijhilosoplne de la [lensec*.” 

'riie cosmology ot Einstein diilers tnndamentaily 
Irom every previous doeUine in.isinu'li as il discards 
both the factors which m the long historv of human 
tliought have ccmtendccl against om* .mothei her pre¬ 
eminence it regards neither the definition ol tlie 
com ej)t, whence deduction is m.tdc-. nor (he datum ot 
exj'eriem e, on which mdticlion is based, as Itinda- 
mc-ntal. h'lnstcm’s world is a world of figures, .sup¬ 
posing neither a priori concepts nor sensible images. 
Tiiesc* figiiu’s, liowevc'i, are not fictions, the) are not 
even ahsiraettons, thew c'cirrespond to coellicients 
which rcalit) tnrnishes Matlienialu s dcteiinmcs for 
us the invariant wliieh passes (rotu one systcan 
anotlier. 

Between New Uni and Einstein. Pioi Bninschvieg 
tells us, there i.s this differcm e that ac cording to Newton 
the thing to be measured has an absolute content, 
inurcessilflc it mav be diicrtlv to man. but certainly 
acce.ssible to God. Tliat is to say, the Newtonian 
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universe would l)e an object o( intuition, that is, would 
form a picture, at least to God. According to lunstcin, 
we (annot .say, speaking absolutely, lliat there is any 
pi<ture even for God. Fhe picture is onl\’ known as a 
fujK'lion of the frame. That is. the things measured 
are only known tlirougli tlie measurings, and the 
meusunng.s are bound up with the things they 
serve to measure. The undenstanding ol this reci¬ 
procity makes it impossible to separate and consider 
apart what, for the (onvenience of language alone, we 
distinguish as frame and pi( ture. S( ience goes in a 
kind ol perjielual oscillation, with an ever-narrowing 
adaj)tation, Irom the measured to the measuring, from 
the measuring to the measured. Thus, considered 
Irom tlie |)oinl of view of the measuring, it is impossible 
hy any ]»hysica! means \\liutever to reveal a uniform 
mo\ement of translation in wlmh both tlie observer 
and all that he oliserves parluipatc. ('onsidcred from 
(he point ol view oi tiu' measured, the velocity of light 
is the only vclodty whi« h is unchanged when we pas.s 
from one system of leference to another, and in the 
electromagnetH universe this \elo(ity plays the role 
which infiniU' \clo(ity lormerly pla\ed in the merh.in- 
i.stic universe. 1’he constancx ol llie velocity ot light 
implies finlher an irrednnhle |)lurality of physical 
measurements ot times. Ixs.iiise the various groups of 
observers cannot make clucks from whic.h they cun 
detach themselves and compare them as instruments 
with (»ne another. They are themselves the inhabit¬ 
ants ol a clock. ])risoner.5 m their own time-mea.suring 
instrument, bound to its state whctlier they suppose 
it at rest or moving 

Tci most of u.s, however, whether our interest in the 
princijile of relativity is scientific or philosophical, the 
greatest stumbling-block is probably the hypothcsi.s of 
a fimlc universe. This seems a contradiction m thought 
and at least an unnecessary ajjpendage of the principle. 
I'rof. Ifrnnschvleg shows us very clearly why the 
ecjuations lead necessarily to this h>pothe.sis, tor they 
allow us to show that withexit it tlie total reduction of 
inertia to rec iprocal action i*etween masses is impossii)le. 

'J’he metaphysics which the new ph)sics implies 
means therefore a complete revolution both in philo¬ 
sophy and scien< e. \.s metaph vocs it claims neither 
priority over .science nor independence of it, not even 
the independence implied b) Kant in the theory that 
the conditions ot experience arc a priori, 'i’his is not 
because mctapli)sics has learnt to br* humble or to be 
resigned, but because in reality there is a contradiction 
in the \ ery notion that by reflecting on science we can 
aisengage certain antecedent conditions cajialile of 
enclosing all jiast and future knowledge m static 
schemes. On the side of positive science we have 
come to see that by the pure experimental method we 
NO. 2762, VOL. I 10] 
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are not and cannot be brought into contact with 
elemental constituents of experience, whether material 
as Democritus conceived them, or intelligible as Plato 
conceived them, or sensible as Hume conceived them. 
The realities we are dealing with in physical science are 
statistical, so that all reflection on the results of ex- 
jieriment is, not an approach to the absolute, but a 
progress in the discovery of relativity. The early 
nincteentli-century ideal of a pure positive science per¬ 
petually progressive by means of a division of labour 
has given place in the twentieth century to a new and 
more sulitle idea, the idea of a progress wliicli is 
reflective. 

(3) Prof. D. Nys’s “ La Notion d’espace is a valuable 
book, but belongs to a different category from that of the 
two works we have mentioned. It is the fourth volume 
of his “ ('osmologic ou hTude philosop]ii(|iie du monde 
inorganiejue,” and is encycloptedic in its trealmimt of 
the subject. It include.s in a general view ol the various 
philosophical doctrines a very clear account of the 
recent theories with the criticisms upon them and is a 
model of careful compilation. It develops no original 
theory and is written from the point of view oi neo- 
scholasticism. 

(4) Mr. Sliann’.s short treatise on “The Evolution of 

Knowledge ” is the work ot one who knows how to 
think out a problem for himself. It deals with a 
different aspect of relativity from that ol the physical 
principle, namely, with the nature of the vital need 
which has produced in man and some animals the 
function of knowing. All those friends ol Mr. Shann 
wlio have received from him Irom time to time liis 
excellent privately printed pamphlets, bound in the 
well-known scarlet wrajiper, will welcome this pub¬ 
lished work. II. VVii.DON ('arr 


Ceremonial Exchange. 

Argonauts of the W'esteru Pacific: An Account of 
Native Enterprise and Adventure in the Archipelagoes 
of Melanesian New Guinea. By Dr. Bronislaw’ 
Malinowski. Pp. xxxiH-527. (London* G Koiit- 
ledge and Sons, I,td., 1922 ) 215'. net. 

N tins volume Dr. Malinow.ski has given the ilrst- 
fruits of Ills extended slay in the Trohriands, a 
grouf) of islands off tlic south-east of New Guinea. A 
good deal of more or less desultory information, puh- 
lislied in Government reports and elsew'here, has in¬ 
dicated that these islanders differ in some respects from 
their neighbours ; Dr. Malinowski now shows how 
intimately they are all associated wdth one another, 
not merely hy ordinary trade, but by a hitherto un¬ 
recorded and very remarkable system of ceremonial 
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cxt'lian^^e. known as Kula, with which this hook is 
almost iolely concerned 

The cxchamjc takes jilaee between jiartners who 
may reside in the same island, hut lnr the iiKist {>art in 
difleienl islands. Tlie Kula artules ol value .ire shell- 
neiklaee-, of a sjjenal ic’pe .ind armlets made of ('onus 
shell The loriiier always tra\el X-F-S.-W . i c 
cloikwise, and the latter in the (onlrarx diieetion, hut 
other arlides ol \alLie may he implicated in the (lans- 
aitions Ml a suhsuliar\ manner The islands mainly 
roiicerneil in Kula are those lietween X.ida and the 
Troluiands. the Ainphletls. part ol the southern 
d'j-ailreL.isieaux and the Tuhetuhe ”roiij> Tiie re.d 
Kula nei'klaees and (lie aim-''he]|s lia\e vaiioiis worlli, 
and hi,i;hl\ \,dued ones ha\'e individual names, and 
their ^\andenn,^^ are followed with inteiesl The 
ouneisiiip, 01 r.ilhei lin'.U'esInp, ol eat h ohjet L is 
tenipor.ir\, and ranges from a leu minutes lo one \eai 
or possible t uo, iait .1 man who ri tains an objeet be_\ oinl 
a \e.ir is leearded as a mean person 'Ihe ext hauL'e 
Is b\' the natn'es sharjily dilTercntiatetl Iroiu luitt-r .is 
no h.miiliivr i.ikes pl.ite All e(|Ui\.ileiil Liift is alw.i_\s 
expeeied, i'Lil taniiol be di mantled 01 enlortid, (he 
onI\ pumsbment ItJi- l.iilin;^ m this bein.u loss of csteian 
II at .inv lime an equivalent ^ifl cannot be besltmcil, ; 
iiUeniH iliate cilts will smooth the uay till the iial 
]e]).i\meni lakes pl.it'e Meanness is the most despised 
\ It e. .okJ ,L;eiieit)sil\ the essi m e ot aotulness i\ oMfsAr 
oblii’c Is in lealilv Ilie stx lal norm reiiul.Uiny their 
(ondii't This does not me.ni llial people .111' alu.us 
salisfnal .iii'l tfiat there aie no stjualibles imr (\<n 
fi'iids ahoiil tile (ransai lit.ns It is oinious th.it how 
c\ei mill h a man ma\ u.int to ”ive a ,uood ei|iii\,dent 
lor tile tjbjei t lei ei\ed. he iii.iy not be .ibK toiloso, 
and then, .is iheic h aluavs .1 keen eom[)etilion lo Ix- 
the most ueneioiis cqver, a man who li.is leieivetl less 
thiin he will not kiep his ^rievan'e lo liimselt but 
will Ina': about liisoun 'teniTositv and tonipaieit with 
his p.iiiiu’f's me.inness , tiie olliei lesenls it, .ind (be 
qiiaiiel is ready to bre.ik out All the prepai.itoi) 
attivilies. .Is well as tliose eomiet ted wiili the vovaees 
and llie teiemonies ol ext lianite. ai(‘ pernuMted by 
m.iLTit , as indeed |s tiu' whttle eeononue hie ol the people 

’I’lie most important eliaracler ol kul.i is the mental 
altiliitle oi the natives towards it The ohji. (s ol the 
Kula are neilhei used 1101 le^aided as ' 111 rein \, as iJiey 
are never used as a medium ol cm lianae or as a measure 
of wealth, thev -.erve merely to be owned and de-plaved 
and then ext hailed It is through beiny the means 
of arousinu envy and tonlVrrm^ soeiai distinction .md 
renown that these objet ts atl.nn their hiah value and 
form one of tlte le.idme, interests in native life I’lie 
ceremonial attaehed to the at t ot .itivm.a and llie manner 
of larryin^ and liandlina shows distinctly that ihev are 
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not mere merchandise, but somelhina that coniets 
diiinity on a man, that exalts him. and whn h he tlieie- 
fure lieats with veneiaiion and alleition. Xolhinji of 
Ihe same kind has been iles(iibed elsewliiie, but sonie- 
'ihine .inaloi^ous mav lie diM overed now that attention 
has been directed to H The potkiteli ot Ihitish 
Columbia, lor cxamjile, is wtuih leconsideim.L: m the 
li^ht of this hook. 

Jlr Malinowski has noi tuiil'med hini'elt to .1 mere 
detailed des< riplion of Kiil.i. but he has I'luleav0111 ed, 
.ippaienth witli pre.U siiit^ss. to lApl.iin its psyiho- 
lo;.;ieal siiiiufKance. Kula so jierv.ul< s (he lile, t hoiiitht, 
ami emotion <>{ the people t om ei ned mil that it seems 
111 some u'spci ts to lullil liiiu limis w Im li ate < liat.u tcr- 
istie of man) ivli^^ions, but with iiiaan suppivmu the 
[jiat e ol spiritual [lowi'rs The svstem mi;jhl .dniost 
l>e lerimal (lie Kul.i (lilt, as hi Malinowski skeins lo 
hint , but be dislim ll\ stales lli,it ibe n.Hives woiship 
nolhin,^ 

The mler-msular Kuki i((|iiiies siawoitliv i.inoes, 
and Ih Malinowski desinixs how these .iii m.ide, 
and the senes ol maL’ii al ntes ulm li at < oinp.iny e\er\ 
sPme in their maniifat tine t t|iiipinen 1 . ami sailing. 
Tlie smaller lisliini.: t.imtis aie owned b\ one ni.in, 
but the se.t-j^oine tanoe is toiislruilet) b) a iiiotip t)l 
jx-opie , It Is owneil, used, .iml eiijovctl tommiinally, 
and this aetordiim to dehnite lules, all <»l wimh 
arc distnbed with eareJiil del.ill .ind ps) t liolopit .d 
'iisiaht d'o the natives a 1 .inoe ot (his Ivpi' is a 
manelious .n hu'vement, .1 ihiiie ol be.iiil v. and an 
olqi (1 permeaud bv nia^^ii “ Ile h.is spun .1 tiadition 
around il, be adorns ii w ii h his best 1 .irv in;js. be t oloiirs 
am! (let orates ii It is .usot i.ili'd wiili journevs by 
s.iib lull ol threatening d.infers, itl liviiy; hopes and 
desiics to whit h ho Ltives expicssion m sonu and sloiv. 
In short, 111 the tradition o! the nativ es, in their customs, 
HI their bell.IV lour, .iml m llieir diret I stall ineiils, there 
< .in be found the deep love, t he .idinnation. (hi’ spec ilic 
.iltat hnieni as to somethin ,lt .dive .ind persoii.il, so 
chai.ieterisiii ol the .s.iilor's attitude towards his 
' iiafl.” 

An oiit'.landmi; menl ol tins Imok is tliiit it is 
a well t oiisidered study in <-llinopr.iphual method; 
indeed the aiilhoi's remarks on ficld-vvoik will prove 
of ;ire.it value for the puidume ol luture woikers. A 
lari^e number of m.ii;ieal lornmliE .uid oial texts is 
”ivin in the native lani;u.i;;e and in translation, which 
provides unusual document.n\ evidence of exceptional 
value for the elmidalion of native ps)< holo^iy. The 
iiook Is well illustr.iled and ul re.isonalile cost, for whieli 
the piiblisheis are lo he tli.inked .Mi. Koberl Mnnd 
and others, 1)\ their liberality, have en.ihlcd ihe.sc 
mvestiiiations to he m.ule, and the) h.ivcsthe salis- 
faclion of knowinfi that they li.ivc alforded an 
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f)|jportuniLy ior a youti:^ stu<]cnl to produce a work of 
absolutely lirsi-dass value. It is to he hoped that 
Dr Malinowski will he able to publish in full the 
remaindej oi his tnaliTial, which, jud^urn,' from this 
sample, will mark a distira l progress in ethno.nraphical 
resc.inli and inurpretalion. A TIaodon. 

Pure and Applied Electricity. 

(1) Ei}ilitlin(ii}i in (hr Tlrn/yn i/rr Elrkti I'aUU umJ drs 

M'Hi’irh.Mitii', /Aim (ir/nandi hri I oihn^rii, sowte 
zitm Sfihstunlrni!Ill \ on IVi)l. Dr Mas I'lamk. 
I’p \ I -’oS (Leip/i,'; S llii/el, i{>2J ) 42 marks 

(2) /■'.ftilioitriiun drmrntair ton luiiiuiini pinl/hmi. 
I>\ A Odinalini \’ol i Ma^udn-mo - Llcltn) 
dnlua Idrlliodnmun - ■ Lldhoilniamua ■ Jddini- 
mni^ndiMiin hnhiAoiir dctlnimii;j,iihni I’p. \ + 
^^41 (hiKii/e I’cIkcIa Monnu-r. n.d ) up 

(j) In\lnl!iiln»n dcdiuiins indiid}u’llr^ dunx dii 
malriid J’ar l< (ahaiid I’p 416 (I’.iris f -15 
haillini- ct !• ils, (ij:j ) 10 Irains 

''III’- /list <)l I In se 1 luce hooks (list u -ses (Ii< ”ronnd- 
woik ot the (licor\ ol clci Ira il\. the next dis- 
(usses tin experiinental laws and thiir l.ihoraturv 
appiu atioH', and ihclliiid isase\erel\ fma Ik al woik 
lor ilic ( oniinei i( al elei Ir^ sin 'The) aic all inlro- 
du( tioiis 1(1 i!ie siibjcci. iail iIka are intended lor \er_\ 
dillen nl (kisses ol readers 

(1) Dr Max I’lamk's work is philosoplucal. and pre¬ 
supposes a knowledge ol mallieinatn s .uid ol the 
inathematKal theory ol (leclridt) wliuh ]^ ])ossessed 
by lew 'I'lie iound.iiions on whuh the ordinary 
inathematK al e(|nalions rest are examined, and jiar- 
tK ular siiess is laid on the units in w'Iik !i they tire 
measuied The (laussum, the elet tiostatie. and the 
electlomaym 1 le systems ot units ate considered 'I’lie 
work will he \(.ry weliomc to the pure theorist tind Will 
itKiease Ills (onlidciKe in llie soundness ol the pliysK.il 
basis ol the mat Ik m.ilK'al theory. 'I’he dear dis- 
tiiK tion made between ina^tnetie lurc(‘ .iiid maitnelie 
indiKiion is \cry (on\in(ine Tlie exiieiunenter will 
find Inile lliat is direitly lieipJuI to him in tins book, 
luit lie will appre(i.ile, however, the author’s method 
of getting the (a[)aeity of an ellijisoid and the dedud ions 
that (an be m.ide Iruin it 

(2) d’he scixmd wt.u'k under notue is \cr\ similai to 
the stanelard English books on experimental eUxtiicity 
and magnetism. The author's descriptions ol the 
mam phenomena are very clear, and the numerous 
e.xamples given are iiistruetive. A very lull disdission 
IS given of the prohicm of a number of batteries of 
diflerent eleetromotive forces and resist.inees in parallel 
with one -nnothcr. A thorough knowledge of this 
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problem is a great help to students when they come to 
the eorrespondmg problems of dynamos or alternators 
running in p.irallel with one another. The definition 
given of the temperature euelheicnl ol metals, however, 
Is not sufliciently uccurale for modern recjuirements. 
Tlie rating of a dytuitno depends on its temperature 
altei a run at full load, and the temperature ol the coils 
is computed from their measured resistance and a 
knowledge of the temperature coelficieni of topper. 
.\s the prot)lcm is one of great commetdal importance 
It IS necessary to distinguish between the Icinperalure 
coefliccml ol the volume resistivity, the mass rcMstiv ity, 
.ind the (onslant mass resisUintc These arc all 
dilfdcnt and vary with the lower of the two tempera- 
lures considered The appioximate lormukc tor lh(‘ 
scll-indutlion of a coil aic given, but wc think that 
their limit.itKais should have been sl.ited 

(3) M Caf-aiiri's book is very gener.il and (.an be 
a]ipi-cc!atcd oiiiv I'V a lethnical expert. It presupposes 
a thoroiigli knowiedge ol pr.K tteal elet tiical ( nginecTing. 
in the lirst set lion ol the book a general dis( lisshui is 
given ol tlie kind of eleclnc m.iciiine reciuiixd to do 
sptcuil work, lor example, whether .1 dii k 1-t ni rt nt 
or an aUeniatnig-turrent matliine will be tli(‘ nK(re 
iisclul In the latter case also the (nieslioii ol w hethtr 
It IS to 1)1* single pli.isc (ir poly phase i> ( oiisideied 'f'he 
enii.ientv ol the mat lime, jts healing iindei load, tiie 
eleclnc strengtli ol ihe insiil.iting wrapj)ings, tie . h.ive 
all to be tonsidered In the staond suLion the ( h.ir- 
atteiistK s of the m.it limes, whether lolaliiig or sl.ition- 
ary, .ire des( ribed In the last section the iiseliilness 
ot the v.inuiis t haiaetensiies ate distusstd, and the 
impoitant ([iicslion of the best guaiantees that should 
be demanded Ironi the nianulaeturens is considered 


The Petroleum Industry. 

(1) I'Airydopt'die Sneii/ifhjiif liibbolhrijiir dr ^Cidtigie 

cl dr miueyalo^ir appln/iirrs Lf< (s!\riiirii!s dr 
petyolc I’ar Jean Cli.iulard. Tp viii f vni I y\o. 
(I’.iiis • (iaslon Dom, 1(422 ) 14 Ir 

(2) 7 'lir Oil pAuydopedia. By M.ireei Milzakis J’p. 

\v1-f-551. (J.uudon . Chapman and Hall, lad., 
1922.) 215 . net. 

The F.ronomir\ of Pelyoleiiin By Joseph E. 
Pogue. Pp. 1x1-375. (Xfw \’ork • J. Wiley and 
Sons, Ine.; lamdon: Chapman and flail. Eld., 
1921.) 33V net. 

■'HE “ Eneyt lojK'die Seienlifiquc ” constitutes a 
compaiativclyncvvdeparture in French technical 
literature, and has for its scope the ultimate publication 
of .some thousand volumes dealing with the various 
phases of pure and aj)plicd science. M. Jean Chautard’s 
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little book (i) is apparently one of the earliest of tlie 
series, and if it indeed sets the standard of fulure 
productions, this encN(lopedia will undoubtedly prove 
of very j^Teat value. Well written, prolusely illustrated 
with photo^^raphs, maps, plans, diagrams and seUions, 
this jiartieular volume iovers a wide subject in a 
minimum of sp.tce. Tiie major pail is eomerned with 
tile geologv ()l pclroleiini and a I'orisideralion ol the 
petrolileroiis reguuis ot the world Other < hapiers 
ileal with the nature ol petroleum, natural gas and 
solid hydroearbons, tlivir origin, modi' ol Odiirreme. 
surface manilestalions. exploialion, and ei onomn 
dev elujjinenl 

The author has diawn on most of the nutre re< cni 
literature for his deseriplions <d the oil o< cumin e-^ 
throughout tile woild. and m eonsetjueni e tiie inloima- 
tion given is nio'.l u]) lo-date ; several minor itmus 
ociiir in tiie spelling nl place-names, but these will 
douiillcss he (orieiU'd m .i luliire edition. \oi the 
least valu.ible ol the lontents of ilie book are the 
bibliography, and .1 nolew'orthv prelate In M Loins 
MiM/<-t . vvhdse struelnral tin 01 u-s, iii« idenlallv, U( eiv e 
('ardiil tre.ilmenl m the te\l .\t llie jiresenl time, 
vvh( n siienlific Imoks aie usuallv published al prohibi¬ 
tive prucs. It is giaiilMiiL; ti> be ai‘le to retomniemi a 
volume vvliuli IS IkuIi an ine\|iensi\e an<l neiess.irv 
addition to liie librarv ol [>''lroleLim lecliiioiogv 

(2) 111 the “(Id Km y( lopedia," b\ Mr M.mel 
Mil/,.ikis, we meet witli a very differi-nt tvpe ol book, 
one wIikIi will doubtless ni.ike its <ij)peal mou' to 
the lomineiiial lli.in to the s( leiUifie community 'I'o 
the many [leople wliosi' provime il is In loiitro! tlie 
flcstmus ol oil-iand di’v elojiriienl and etonoimcs -llie 
adinmisirative as distiiul Iroin (lie technical bramh 
ot the imUisiiv' tills volume will jirove ol vidue, 
presenting as it does the manv and varieil phases ol 
oii-miMing in the loriii ol an el.iborate and e\planator\ 
inde.\. 'I'lie volume m< hides mfonnalioii ol a biu- 
gr.iplm al. geulogu aI,geographi(al,and < hem km I ii.iUire, 
a[)ar( bom its tie.Uinent of the mullitudinoiis tedinu al 
factors pertaining to the oil industry, and as a soiiise 
ol bioail icfereiu e to such mallei s, has mm li loi ommend 
it. It Kicks Ill many tases, however, that ainiosphere 
ol authority ami degree ot areiirtuv wlmh are lo be 
expcited in a work purporting to lie lor widespre.i<l 
use. and judged from the sciemifie point of \ lew . leav es 
nuk-li lo be desned. Tn .several imsOs the delinilions, 
especially of ge<ilogicaI terms, are deiidedly loose, if 
not actually erroneous, while some of the lads given 
arc by no means correct, nor arc they always up-to-date. 
As examples we may (luole the definition of “ a’olian ” 
given as “ a special kind of sand found m oil-beuring 
strata,” and the jiaiagrapli devoted to the explanation 
of the word “ Cambrian ” since “ .so many oil .strata 
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occur disscmmaled among (amhrian deposits." Kiii- 
thcr, the oil potentialities ami realities of (meal Hrilam 
are alloUe<! sp.n e out ol all prop*iilioii to their iinpoil- 
ani'c, while the remaiks on the natuial g.is n-soiines 
ot ireallifK-ld, .Sussex, thouuh opnmistic, aic iiii- 
lorlimateb, incorrect 

No work ot this n.Uuie (ouid possibK be <omj>lete, 
m the sti'Ki sense of tlic woid unli'ss e\paiKl<'d into 
main volumes, and h,id the siope been a Iillle les^ 
ambitious, tin' lesull would piobablv have ptove<i tar 
more sattsfa( ,or\ The biogMpliii's (oiild well ha\i‘ 
been dispensed with. siinil.uK m.iin o| the delinilions 
ot the more (oinples <luniKMl .om])onnds. and thus 
s[).i<-e in.ide av .iilable loi (he imlusi.m ol main terms 
Used 111 drilling, for e\.imple wlmh ,ue unintelligible 
to tile aveiage mm-technual man 

(,]) 'I’he objei 1 ol Ml iiisiph i'omie S book is to 
pH-seiil. Ill [lerspedive. the iinuc niipmtani ei oiioniie 
faeis reialiiig to pdroleiim. .md it mint be said tluK 
the autiior has leitainh admvid bis .mn lie hatl 
even oppoi timil \ ol prodiK iit; .m iiionnoiis (ompila- 
lion ot slatislK s. rein. V ( d b\ .i b w t( 1 se. < \pl.inaloi \ 
paragi.iplis ami dedmtioiis, .i veiiiable ■'blue-liook ” 
in lai t .drearv. lib iess.and im oniju < Ik inible. .is piiblu a 
tioiis oi 1I1.U n.Uuie an- usii.dlv wotii in be liisuad. 
tbc.uillioi li.isgnin iis a vvoikih t.iiieibh value, oiu- 
wim 11 SCI ks onl\ io use p.isi .ind priM lU Kk Is 111 order 
1 <i loieshadow liituie possibiiiius 

Ik'ople to-dav .ire verv apt In lake ihinas m general, 
and the petrnleimi iiuIusliv in p.iiiiuil.ir. lor gi.mleil, 
<ind luiionng sm li l.ulois as LH.idii.il .iml universal 
del hue ol oil juodm lioti, mou- espe< i.illv in llie I'niled 
Slates, lliev are blind to the noiionm sUualion wlmh 
must nievitablv lie laced Not on!\ lli.il, the) aie 
(onli-nt lo (onsiiim oil-liiel and allied pi'odm Is on a 
peculiarlv wasUlnl scale at the piiseiu lime, in a 
manni-i as coinjiKuent as it is iiuoinpiehcnsible lo 
the t.ireliil thinker We recognise in ibis the basis 
of Mr Ikigtie’s book lie savs, “The |)om( to lie 
emphasized is tin- loming ne'Cssitv lor m< re.ising the 
ovei all cIIk lem V ol pelioleum . . <md having 
le.id tb.il .md ocher import.ml obsc r\.itioiis made 
m ills e\(ellenl prelace, we .ire not suipriscd at the 
skiltui manner in w Im li he hamlli-s lus lamilied siilijec t. 
The volume is verv readable indeed, it demands 
mos. careful perusal .as il lakc-s llie re.ider ra])i(lly 
from one aspect to another, negmmng with the 
economic organisation ot the industrv, it sets before 
us the s.alient fcMtiires of llie pu-sent trend of oil-field 
(development, oil refinery pr.iciiccg oil marketing, 
finance and the bearing ol automotive transport on 
the industry, among other factors, while the iliajitcrs 
on resource situation, international aspects of 
petroleum, the full utilisation of petroleum, and the 
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{uMilion ()l sUilistiis in il>e industry, are especially 
^00(1 

In the s|).u e at our disposal, it is ini))ossihle to rc\ ie\N 
a veoik (j 1 this n.itiiic v\ith jiistue, and likewise to in- 
dul,t;e in that amount ol < onsirm li\ e (rilu isin otherwise 
desired ; we would su^;;esi that, in \ lew of its iniport- 
an(,e as an iihmiiUe snur<e of fuel. 1 oiisidcrahly more 
spaie be de\otcd to the oil shale <jUestion in future 
editions, while pKsent refiner) pr.u Ik'c mieht with 
ad\anla,ee be iniKli tnoie se\eiel\' intnised, both 
with u-^ard to lethiiKiue and dc'i^n. 'I’he author is 
to be « on,eratiil.ile<i on the .u hie\einent of a uniarkabl)’ 
fine work, one thiit should l>i' wideK re.id b) all serious 
ser\ ants ol a ”reat industr). II 1 ). MiiM'.k. 


Our Bookshelf. 

Wtmoirs ill the (iculiii’iiiil SniviV. Spt'iial }\\'/>orh oil 
the Mnuriil Rt'snuhis of (ii'nil linlaiii \ol 20 
Lctiil <n/<l /.nil Tin . 1 ///////,;' Dnhnl <>j \oilli 
Canlii^ainhnc mill II C'/ \li>iilfioiiuiv>l/n(' H) Dr. 
O ' 1 ' |oius I'p \i I 207 (London II M Station¬ 
er) Dllu (. 10-’ ) 7'' net 

JaKl', the thre»‘ pre\ loiis \-ohiines (ksdin^ with Ihilish 
k.ul and /in< oris whn h have lu'tn l^^ued b) ihe tu'o- 
lojj.Kal Sm\e\. It nuist be .idiinili-d nentiullv that 
the jire^eiit one ha', a s( u ntifh Mther than an << onomn 
inteust Some ot ilu min. . (h'si nbed in the piisdit 
xoliinif, tike L'roiieoi h mim in ('<irdiuanshire and the 
\'an mini in Mont.eomerv"lure, have been e\lia- 
oi'diiiarih piodiKlut . llie iormei has been woikul 
for 5P se.iis and the latter lot 51 ) ears, and Irom e.ich 
iiHire tiian 100,000 tons of k-.uj and /im ore" have been 
pioduied in tin louisi of its laieer, but in lioth (:ises 
the ii.dh prodintive pi-iiod was soinelhinu, like h.dl 
a d'tuuiv a^o 'I'he author siie^esls tliat it is just 
possilile that thc"!' minis mmhl show an improvement 
i*v sinkmu dee])et and leaihme harder roi ks than the 
soft "h.des 111 whiih tlu\ are now bottomed, the 
ptospnl, liowevir. is not a viiv pioinism^r out, and 
the present low |)ii(e ol lead affords no eni ouia<;enient 
to sjieiid nioiiev on piospeitmj; operations of d hi.ehl)' 
-spei ulaliv e n.itiin 

’I'iie real v aiiie of the present work lies in the exi ellent 
stiidv ol the loimation of llie laull" and lissuies and the 
modi, of their I'llliii:; whnh I'rol jones has supplied 
in the inliodm ton ihajiters The first i hapter on 
the general slrm'tuie of the arva ,i;i\es a virv valuable 
suminaiy ol its ksultni; i^eoloL^nal leaUires, while the 
next two (hapteis aie tlevoled to ,1 dis(iis?,ion ot the 
leadmu' svstem of fdsiiies to whii.h the distmt owes 
Its mineial wealth Linally, tlie last (hapter deals 
wuh a number ot iinporl.ini points sm h as the jirobable 
a.ne and sounes of oii.mn ot the ore filling, and the 
intluenie upon it ot the country rix k tr.iversed b\ the 
fissures. These <h:iplers lonii a most valuable <011- 
tribution to llie stud) ot mineral de|>osiiion, and Irom 
tills point of MOW. (juile apart Iroin any possible 
remote ei.onomic pos"il)ilities, ]*rof Jones s volume 
deserves the larelul attention ot the student of mineral 
deposits. lb !>• 
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Some Srottmh Iheednig Duck : Then Arrival ami Dis¬ 
persal. by Evelyn Baxter and Leonora J. 
Rintoul Bp. viitpo {Kdinburjih Oliver and 
Boyd, 1022.) 5i net. 

Till-' proiilems of the im reuse and extension of ranj^e of 
diuks in .Siolland, and in other (ountnes, have lon^^ 
exciused ornitholofjists throujilioilt the British Isles. 
As the authors ol the volume under notue ])omt out, 
proteition and a heller feeliiyii: towards and a greater 
inteH'st m all wild birds are probablv important tailors 
in the ease Imt do not explain everything, ('erkiin 
speiies other than duiks are as steadily deireasini;, 
and the rise and fall of .1 spei les is a eompliialcd 
hiolo^ieal jmiblem whiih may have hut indirect 
.issoiiation w'lth human inlerfereiue, or may be due 
entirelv to other (uuses. The leunt i olonisation ot 
Siolland bv oIIkt lards, sli< ii as the starlmu. turtle¬ 
dove, and ”real-( rested f>rel)e, may be due to the 
neiessilv for an over-abundant sjie' les to find new 
ariMs and the possibilities of settling- in an aiea where 
raplori.il birds and other enemies luive been largely 
dcstioved bv man’s advaiue and aition 

One lai tor the authors have nut stressed, the lirow iiiLi 
liahil ol keepm;;^ jiinioned orniimenlal lowl, though ihev' 
nu'iiiion bud sam lu.incs Bassm;a birds aie otien 
"lailid down " bv pinioned fow'l, and some ol them 
may ele< t to male and breed Tli.il the direilion ol 
spread diffeis m such ducks as the eadwall and wi^coii 
is no areiimcnt against this fait, ioi the smiuc whence 
come the visitors has no beann.u on the inlhumi's 
whiih 1 au"e them to teniaiii Man) pair" ol diuks 
ol V a noils kinds have probablv nestl'd in out-ot-I lie wa) 
1)1.ues lor veats and been ovt 1 looked, lor it is only 
within tlie last tliirlv vears or so that p.iiIs of Siotlatid 
liave Ihtii sv "tem.Uii allv i.xplored Itom the ormlho- 
lo-inal iioini of view Spoilsmen and krcpeis are not 
V erv |)arli<tilar iibout the spei les ol the dinks wlinh 
fill their ha^s 

We note that the autiiois use the (oiied s[KHinii 
ot two mill h-diseussed names, wi^eori and "hovelei 

An Inlroditiliim In Kni^nudin^ Diaivnti’. By J. 
J)un<an (Life and W'oik Senes.) l’[) .x I 15.S. 
(London Macimlkin and Co , Ltd , 1022 ) .\s 

'I'liK .mn of Mr Diinian's book is to enable )oun;' 
students of eni^ineeriru; to prodme mlelli-ible work- 
diawm^s ol the details ot enj^memne mai limes 
and strut tiires. The student is mtrodui cd to the 
projKT workmanlike methods ol actual eiii'mcerin'.; 
piMilice, and is not allowed the use of anv spei i.il 
hybrid methods win* h are supposed hv m.inv to be 
suflu lent foi Use in si hools 

The hook (ommem es wilh a desiription ol dr.iwiiii; 
iiistrumenis, their use and handling ; Irom this, the 
siLideiil IS kd to the ordinarv piobkms in iilain 
geometry with prailieu! eii.euieenn.e examples siu h as 
drawiii” (anis, and plullm” sm.dl suiveys. i\lter- 
waid". a little solid j-eonietry intioduies the student 
to olihcpie .iiid isometric jiiojeition, and |)re|)ares him 
tor the drawiiifi of enuiiieerin” details for tins latter 
jiortion of till' lr<unm)2 the author siron^l)' re' ommeiids 
the use oi models. A eommeneeinenl is made with 
sim|>k‘ fastcnmi^s siu h as bolls and nuts, then the more 
compluated connexioiib are dealt with, as exemplified 
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in tK- bar colter joint'>. and couRlin;.' Iioxes. 

rile followin;^^ ch.ipu-rs deal m ^ucces^lon witii other 
en”ineerin^^ detall^. Mich jn belt and rope pul!e\s. 
chain dri\es mk hiding spro( ket wheels, be.ln^^^ of 
x'arioiis kinds, and details of sliaKiii”. (\lindeis, and 
ptsioiis k'ln.dlv. >tRH!maI details iinohniu the 
Usual anud<‘s, tees, and < h.umcls with the more elaborati 
columns, murders, and lool truss joints m v\liith the 
si-dions are imj4o\ed ui\e the student a uselul intro¬ 
duction to this side of envuneenna pnutue 

riu- book <'(.)\ers nuu h ;^round in its 158 piiees li 
IS \ery (icarh wiitien, .md th(' publisheis’ pail, in so 
far a.s concerns the t_\pe and diagrams. i> (|uiie pertcf I. 
b'or thi“ puipose of taruiliarisiny liie biiddiU” eneineei 
with the elements ol machines .ind stni< lures the 
author has [uodme*! a most e\ielleni book 

Jinrir/lf Dchiiijiiniiy bv llenr\ Iferberl (lodd.iid. 
Pf) VI-I 120 (London ke^.in Paul and Co , Ltd , 
n <1 ) 3.S ()./ net 

N'o student of modern hie c.in fail to be pertuibed Iw 
the number of juwniles who coine beloie the lourls 
\early lor olfeiues lOMnn^ a \ er\ wide lan^e. 'I’liat 
our present system does not deal u'ltli them a<Ua|uateh 
Is obv'ioiis 

Jtcliiujuent behaviour is fundamentalK unsonal 
behaviour, ic the 1 laid is obevini: liis own uisimits 
lUsle.id ol niodifvina them a<(oidinp to the <leiu.mds 
ol soiiety. It iietonies theii'lore ne<essatv to ask 
why a (hild bi.haves unsmiallv The''e unstxiailv 
behaved < hildreii hill into at least two yiou[)'v, (d) I hos<' 
who are meiit.illy ton uninlelli^ent to imdi island so( m| 
In-haVlour , and (A) those known as psv< ho|).uh'', who, 
while liaviiya norma! inlelhyeiM h.ue not iioimal 
(.ontrol 1 

J’he .Uitlior siiyaests that these ( liildreii should !>e j 
(aied lor bv some bureau oryanised bv the Slat( , whn h 1 
should undertake rcse.inh work, be able to dia;:nose 
< uses befoie the behav lour lias In ( ome s<-nons|\ w roiiL', 
and also to » ontrol the li\ cs ol I ho-e w ho w ill ne\ er be 
able to i.ontiol them foi tiu-mselves. Me desi tibes m 
this ronnexion the Ohio Bureau ol Jiivenih R«.seat( h 
wliuh, aUhou”Ii onlv est.ibhshed m ipi|, has vd 
justified Itself b\ i(s work 

Onhvifting oki .1 Pniint of l\v( hof/u ki fy 

By Dr Josephine \ J.n-kson and Ilelen M Salisbmv 
Pp vm-f-403. (London Ke^an I’aul and Co, 
Ltd , n d ) 7^. (y/i net 

Till, sire.im ol books loiuerned with <-\pl.mations 
of modem jisva holoitists in -ui. lal, and ol I’Veud in 
pailKul.ii, loi ])eopie ol lilth' or no ]isv( holo^K al 
knowledge, still flows on Many fail enliith 111 tlair 
iivow'ed ()bjeit, beiii”’ either loo < ondeiised to In* in- 
lelliyible, 01 too popular to be sv lentifK The elfci t of a 
conversion to h'rendian doctrines is, »'nlv too hi(juentlv, 
of the nature of a whollv urn ritical acccptani e ol nuu h 
that Kreiid would tall problematical ll is tlieretore 
a rebel to turn to this book, uhiih not onK 'tives .1 
very fair and balancerl anount ol the findings ol 
ps\cho-anal\sis, but also ki-eps these fuulini;s in per 
spec live, showiii'; them in reiaiion to the known laws 
of bioloity and psyi holoity The whole hook is eliar- 
acienscd l)v a sens, ol humour lurei^n to manv writers 
on the suiijecl, and In samiy ol outlook. Written in 
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an easy ami popular si\ le a un he saleh lecommendid 
to the student ol, or siillerei fiom, " nerves," and ev i n 
to the readet alieadv <oenisant wilh tin- liteiatiire ol 
ps\( ho-analvNis u will piove lielptui and interesting. 

hiipcnal Monojiiiifl’s on Mmcf.i! AV\e///(/w 

I Sftfldl luli’h/la' lo till' SlIvi'T 

(his Bv Dr II B Cionsh.iw I’p i\ i 1:;’ 
(London; John Munav, lo.’i ) net 
I Inis addition to the usehd Inipiit.d Inslitiiti' Mono- 
i yiaplis yives ditails .ind si.iiistics o| the soiines ol 
silver thioin^houl the wotld In n>iK the Biitlsli 
Kmpire piodiu etl maiK oiu lilih ol the world’s suppiv, 
Canada hein- respoiisilili- loi llw lai-ei ]»ait of tins 
iunonni d he I nited .Si.iie-. headed the list oi pio- 
diK ers dunni; the wai period, tail has now been passed 
I auam Lv Mexuo \boul two-tliiids o| the woild’s 
silver Minus lioin base imtal oie.. and nuu h ol the 
Ieiii.iiiulei Is obtaiiud lioni oies woiki-d piimarilv lor 
cold, so that silvir is m.iiiiK a l)\-pio<Iiul ot olhei 
nietallumual opiialuuis Tl-i exlnulion and use.s ol 
silv <-r are de.dt wit It onlv v ei v hi u llv in 1 lus monor:rapli, 
.md some inloimalion as to liie mi (alhii;,:!e,d jinu esses 
emjilovi-d in tin- most iiupoii.int nnmiiLt reeioiis would 
Ila\ e addl'd to Us v alue 'I'liis 1 n 11.11 k applu s pai t u 11- 
laiIv to the .US ounl ol the 1 ii h .md mel.illurei' allv in- 
ti'ii 'liny ( ob.dt disli u I ol Out at 10, whu h is i(.'pons!l>le 
hti t he “re.iter pat I ol the ( .in.tdi.m prodiu tioii 'I'hese 
nionoyr.iphs piovide miu h inloimalion m a handv 
lorm 

.1 Sys/ciiidlu Qiuilildli.-r Chi oiii.il futz/vos' .1 Thcoieii- 
rdl dmi I'uuludl S/rnly of liidh'ludl Rnuhons of the 
nioie Coi/iinon /om ol hioigunu Siihs/diuT'. Bv 

Piol W Seals pp VI t 110 . (New \'ork . 

j Wilev atul Sons, ln< . I.oiuloii Chapm.in and 
Mali. T.td , ) .Ss (hi net 

'lilt, mtiodiu 1oi\' |).irl ol ilie wink under notue 1 on- 
t.nns a Inul aMounI ol siu li nialliis .is M|iii]ibinmi, 
ioiusuiion. .md solubihtv piodin t The set tion on the 
dclet lion .md separation <il the melals is m tin* lorm ot 
mimhered e\pe!inienls, and is imu h less Dear .md 
Uselul lli.m the iisu.il atr.iiiyement m tables The 
e\|)lanat 10ns ol the reai t ions howev (1, aie \ cry * leaily 
.md liillv (h si'nlu d. .md would be us< fii! in supplement- 
iny an.iKsis tables. The sei lum on .u ids relics on pre- 
• ipit.ition nictliods with a smyle sample, and all pre- 
Inninar} tests are omitlid 'I'liis semis to be .1 mist.ikc, 
.Is III.my ai ids aie leadilv lound bv simjtle prelimin.try 
uu'tbods. Then* apjx'ar lo be no lealnres w liu h would 
induate anv m.irked siipenoiitv ot the liook over 
exislmy tn-.Uises 

/// liihoiluelion to the ('hcniislty of Radio- \clivc Siib- 
yfdUif'i Bv Dr. \. S Russell P|> 

(London; J Murrav, 102.2) (>s net 
'I tii Ki. IS at present a leal med lor a small But up-lo- 
d.iie book on r.idio.u tiv it\, in wliub the snbjec^ is 
de.dt wilh from the (iiemu'.d .is well as the j)h\su al side. 
Di kiisscH’s book would seem to su[)plv this ni*ed vei y 
satisfaetoril). It is not oveiliuidened with det.ul, but 
yiv<'s a bal.tiued account of tlu' subjed, wliuh wdl lie 
lound very usdul to students A jiarlieularlv yood 
leatuie is the inclusion of tlu; (hcmu.al methods of 
sepaiation and an.d>si'. whu h sometimes tend to yet 
lost in theoretual speculations. 
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Letters to the Editor. 

he htiitor does not hold himself jcsponsible for 
opinion', expressed hy his eortespondents. Neither 
can he undertake to return^ or to corre'.pond with 
the 'iontirs of re/etted mtinusenpls intended for 
this or any other part of Naiukk No notue is 
token of anonymous eommunieattons.] 

Dumpier’s “ Discourse of the Winds ” and the Dis¬ 
tribution of Wind on the Earth’s Surface- 

'■ Voyascs ’’ arc well known, at any rate 
by n.imc, but lus “ Discourse of the Winds ’’ is seliioni 
icfeiied to It is, liouevcj-, well worth caielul 
cxainiii.ilion and, so f<u as I tan jiidy;e, rontains as 


rule are not of the type who place their knowdedg 
on record. Witli the “ Discourse ” Dampier publishc 
maps of the hemispheres in which his observations ar; 
summansed. 

For his piiiposcs he divides the earth’s surface int( 
four ic^'ions, namely, the two tiade wind areas am 
those to the north and south of them These latter h< 
calls the “ Regions of Variable Winds ” The direc 
tions of the tiades are mditated in the maj>s bv line' 
and arrows, but naturally and rightly the regions o 
variable winds aie left blank. 

No induatiou is given of the directions of Hk; wmc 
on land, but wdiat lie calls coastal winds, that is wind‘ 
the direction of wdiu h is intlueiu'cd by tlie proximity 
of kind, arc shown 111 some detail 

Parts of the maps are lieie reproduced (on the 



much information about the <iistnbution of winds as 
any' of the modern works on tlie same subject 

In this “ I >is( ourse ’ Dampier propounds no 
theories, but aims at setting down the general (.liar- 
acter of the winds cruounteied by ships in all jiarts 
of the world, using fur this purpose his own obsiTva- 
lions, and such other mfoimation as he lias gathen-d 
fitfim sources wimh lie consideis trustworthy 

It must b(' remembered that in Dampiei’s time 
(late seventeenth and eaily eightei nth centuries), the 
ships ernploved even for the longe.st voyagis wi-re 
small, and the direction and strengtli of the picvaihng 
winds wen* much more impoilant to navigalois Ihaii 
they are at the present time It is true that there are 
still plentv of small sailing ciaft m various pails of 
the world, the captains of which are probably well 
acquaint(?d witli local conditions, but these men as a 
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original scale) which show that “coastal” influence 
m the trade wind areas extends fartlier to the west 
(i e to leeward) of tlie continents than to the east 

Altliough It IS impossibh' to determme a priori 
what the true wind shoukl bo at any given spot, it is 
not without inlciest to consider what would liappen 
in cerlam imaginable conditions much smijilei than 
tiiose actually existing, and to see whether in such 
conditions the air currents, etc , would at all resemble 
those which are obsi-rved 

Sbtrtmg with the earth as the only body m the 
universe, without rotation, and at a temperature of 
absolute zero, let itssuilace be uniform and level, and 
let Its volume and that of adjacent space be divided 
into elcmeiitaiy conical cells proceeding troin the 
carth’.s centre Let the walls of the cells be non¬ 
conductors of heat but transparent to radiation. 
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Ko\n let this earth be warmed by a sotireo of lieat 
equivalent to the sun, but ni the form of a distant 
ring surrounding it m tlic plane of the o.iuator. I.et 
the atmosphere be transparent to raiiiation and take 
Its heat onh’ fiom the lioor of the tell w Inch Lontains it 
til the course of tune the (onteiils of o,kh cell will 
reach tlu' temperature of tiu* tloor, which will be a 
maximum at the e<piator, and will \arv as the cosine 
of the latitude to absolute /eio at the poh's 

The bartimctric piossure m each lell will be the 
same, were all the cells reinovecl llu' atmospluax' 
would h(' m etiiiihlirnim J he eqiiihbnuni, liowc\ ei, 
wonhl be unstable, and the least (Uqiaitnre Irom the 
original stratdicatiou ot dcnsitv would (ause ulti¬ 
mately a t irculation to be set up, m uliuh, m tlie 
absence ot liiibnlcnce, ^va^m .111 would Ilow from the 
ecpiator towards tlic ])o]es at high hwels, while cooksi 
air would tra\el m the opposite direction near the 
surface of the earth A steady distrihutioii of tem- 
peratiiio would be reached wIkmi each element ot tlie 
.surface lost by radialicni as much heat as it rescued 
from the source plus that supplnsl by the ciiciil.ition. 
and this distrdnilion jirol^alilv would not diffei iniu h 
fiom that which now exists, (hough the fact that the 
real atmosplieie is more or less opaque to long waves 
would mtiodiicc a sort ot “ green-house " effect, and 
raise Die mean teinperatiiio above that appropriate 
to jierfeet tiansparonoy Again if the imaginary 
earth ^v•er(‘ completely covcreil iiy a do(‘j) oce.in, a 
M'parato cirt ulation would be set up in the latter, and 
tlie lenipeiaturc distribution would bo somewhat 
nioditied m tlie direction of gn'ater unilornuty 

Since tlie eiu'rgy of lh(‘ circulation is iliTived from 
the souice of heat, tliero will be no change of piessure 
line to the velocilv, and supposing lor the moment 
that the air is 1111 omj)ressil>lo, tlien in tlie nearly 
lionzoulal fialli which constitutes tlie greater part of 
each sticam line circuit, the cioss-seclion velocilv and 
(Ivnamic head for each will be lonstant, lluuigh not 
lU'ccssardy the same lor diltercnl streams Uhe cross 
se< tion of the ascending and descending parts of tlie 
streams will bisir to the cri'ss si'ction of llie lioii/ontal 
part the ratio of the length ol the earth’.> qiiadiant to 
tlic height of the homogeneous atmosphere, and thus 
m the neighbourhood of the poles and the equator 
Ihete will lie a small iiu rease of prc'ssure The form 
of tlic stream lines due to Icmperature circulation in 
a spheru al sliell is indicated diagrammatK ally in 
Fig 



Tit. c - -Sin- nil lin< ol tliL < if< nl «(i<iii in ■ nrii''iii il' !< mi'iil of .1 siilifin.-.! 
.-h' II. (lie ol lln’ fliiKi buiiin ii|.>r>o,i<l I otw lilt 

As icg.iids llu' (listiibution of teinpei.itun', tlie 
results would b(' nnn h the saiiu' wlielliet (lie earth 
were slationaiy or rotating, Init tlic diiettioii and 
velocity of the’wind referred to .1 hxccl point on ihe 
solid .surface would be \ ei v difleient in th<- two < ascs 
If, m the aliseiicc of siiitaee friction, tlie oaith were 
given Its present angiilai yelotity the appaicnt wand 
would liave an eastcilv conqioiienl of about 1000 
miles per lioiii at the eiiualor whik' at the poles there 
would be .1 (aim If, on the olhei hand, ulien the 
rotation was staited, thi' air was given the same! 
velocity as the siirl.ice uiidei it, the apparent wind 
would vary in direction and tone in a period equal 
to that of the cirinialioii 

In the real atmosphere, the eltects of liiibuleiicc, 
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Viscosity, and surlaee fnction will ensure that tlie 
average velocity of the app.irent wind shall iii no 
filace exceed 30 ot |o imk's pei liour If uniesisled 
air passes from hit \ to X ■ JiV the change of the Imeni 
speed ol tIu' ground mul<‘i it, n (lie clninge m the 
Iv or W component ol the aiipaieiU wind, is 
KA\{r-smX) linear yeloiiiv m longiiudi', and if the 
,ip])arent wind lemaiiis consl.int, it shows that siirtac e 
fill tiuii is siifluieiil to .i< ( elei.ite or letard tlie atmo¬ 
sphere bv tins amount m the time l.ikeii m eo\etiiig 
the distance KA\ hi ilu* ease ol tli«‘ iMilh, this 
would imjily that i1 tlu" i m ui.itiiig voliu ilv (/c the 
or S ( ompoiient) is i 5 ni p h , sin fai e tin I ion sultiees 
to change the speed ol tIu' apjiatenl wm<l by al>ouL 
i>mph peiliourne.il the juiles w hile in hit jo'ihe 
corresponding change woiikl be soiuewh.d less than 
2 m p It, per hour 

On the inuiginnry seasonk'ss (Mith, lIu' avoi.ige 
wind would eyervwhcie be a <h‘finitt' fiiitcLion ol the 
latitude and coellicieut ot fii< tion, piovided that Ihe 
going and retiiimiig parts of the (iicul.ition did not 
mix on the joinnev, and m low latitudes tins would be 
true even vvlien the* eltei ts o| (mbiileiKe were' t.ikeii 
into a( count, l^'.irl her mulh 01 south, ho\\e\<‘r, llu‘ 
hot <ind cold slieaiiis would bi'coiiu' in(('iwo\en in 
eddies tlu' foiiiis of wiiieli are nualciilable, though the 
av('i,ige winds would alw.iys ]ie either liom X and K 
or S and V\' ’I'liiis il might he ('xpes ted that there 



would be calms at the eipialoi, nuidc'iMte and regular 
tr.ide winds lor some (listance on eithei .side, and 
beyond the.se, irregulai winds, the iiileiisitv ol which 
increased with the latitude The Ixirometiic pressure 
would be nearly constant oxti'pl in the eddies, and 
there the vaination of pressuie would (h'petid, not on 
thu actual \(“lociLy of tlie .ippareut wiiiil, but on its 
dillerence liom the avc'rage for the latitude 

Such a dc.scnption witli modihcalion depending on 
tlie seasons, the prc'sence of moisture m the <iir. and 
on the di.stribiition of land and water agrees with the 
a\eiag(' conditions on the real earth Dampicr's 
maps sliow tliat coastal mlluencc may lx* sensilile 
through to’ of longitiuh* or more, and it mav be 
guessed tliat the direilmn of the monsoons is m some 
way intliK'nced by the great .irea of land lymg to the 
noi th of (lie parts where they blow 

Thcie IS not miuh iiilormation avail.ible conceining 
tlie wind structure of tlio atmosphoic on the borders 
of the Trades, and a propei iiiM'stigalion of this 
subjci'l would formal! iiiiporlant addition to meteoro¬ 
logical science, lint slk h an iin cstigation w'oulcl 
icquire mort! tlian one ChaUnif’i'y expedition devoted 
to the exploiation of the up])er air in',tcad of tlie deep 
sea 

I'xpcditions of this kind aie not likely to be under¬ 
taken at tlie present tiiiu!, but some noti(!n of the 
manner in wliicli the 'J rades break up might be 
gamed ]>v an experiment mk li as is indicated*111 
h’lg 3, wheu* .1 thick circut.ir metal plate, provided 
witli descending tlanges .it tlu' i ircinntciem e and a 
Ihu k ceiitr.il axis, eaines a sli.dlow cncular lank 
containing Hind I'he ll.iiiges dip into a circukir 
trough of warm water while (he axis is kept cold. 
If the .ippaiatns is st.itionary, a circulation is set up 
in the lank ol the type shown m log 1, but if it has 
an ajipiopnale angulai speed about the axis, the 
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Conditions will have a certain similarity to those 
existing' m Die atmosphere. Tlie difference m the 
t!iaia<lcr of the (inulntion in the two cases could 
bcaicdv fail to rim' some useful liints 

Another ilhisfnitioii of the kind of flow to l>e 
expe<te(l near the bordeis of tlu* Tiades may be 
observed (althoui^li the ana!oR\ is not so close as m 
the expennient) uhi-never a Liirrent of water flows 
into a ])(»inf [ lie centr.d part of the stream eontmnes 

nil its coiiise for some distance nnbiokcn, but the 
imirttins aio bonleii'd by eddies, wlmli (looking^ down 
stream) aie iit;hlduiiid(“d on the riftlit, and left-handed 
on flu* l(“ft sule, and (onsist of ociiial volumes of water 
fioiii lh(‘ stieam and from the pond wrapjH'd toftethor 
.iftei the f.ishion of a " roly-poly ” pudding When 
once loiine<l, they have a certain lih' of their own, an<l 
follow eiiatu lonrses, often generating secondaiy 
eddies luither fiom the mam stream In general 
their life IS short, but <h tasionally veitual i omponents 
III Die flow ot the mam stre.nn give use to components 
in the eddies paiallel to Du-ir axes, ami in siuli cases 
Die voilues inav be sustained and intensified 

MmJi the same soil nf action must be going on at 
the holders of atniosphciic currents, and it must 
h.i])pen, especially in Die turbulent rc'gions, tliat 
eiDier on ai count of tlu' gmural ciiculation or from 
local causes, waim an will sometimes mulerlie colder 
strata, <ind this is what is rc'cpiired to prolong the life 
of eddic'S 01 vorfueswith veilK .il axc's 

Itnm\' be said with some confidence tlnit tornadoes, 
sand pill.iis, .111(1 wateispuuls are due to local causes 
of Dus kind, and it seems highly pioLiahlc* that the 
(lc‘e[) baiomotne depressions which riccoinjiany the 
grciiter storms have- a sinnlai cuigm depcuidmg on 
invcisions of level of the gencuii ciiculalioii In 
referring to waim and cold stiata, Die temperature 
must bc‘ supposed to L)e ci'nip.ired ,it the same altitude 
since, so f.iras tlu'rniomeij :c leadings are concerned, 
the nppei .nr is alvvajs colclei than that near the 
ground A Mvr.rocK 

0 Haling Ciesceiit, icxeter, 

August xo 


The Conditions of Sex-chan^c in the Oyster 
[Osirea eduHs). 

In the issue ot \\turi' foi August t..’, ]> 
and in scveial piev loiis mnnbers, i)i Oiton li.is givaui 
some mteieslmg information conceinnig the oUl 
(lueslion of the luecding habils of o\steis, espc'iially 
sex-( liange and its coiidilions 'I Ins pn'iblem has 
been disi uss('<l m a ( ei tain mnnber of ancient ticatises 
(D.ivanie, \ an Hemaicn. I.acaze-I >uthiers. Iloek, 
etc ), but has been but little investigated in the 
course* ot the Iasi few \eais Duimg inv work at the 
IXinish Ihologic.il Station I liavc*. since been 

making expeninents and mvcstigafions on the biology 
of tbe oyster m the Limf|oi(! As nu* results in 
several respc< lcoiilirm and amplily those of Or 
Orton, 1 will givv here* a short account of some of 
the most important In tlu* ' ourse ol the winter a 
more detailed p.ipvr will probably be publislied in 
the Hc'port ot Du* l)<mish Biological Station 

Dr ())rton conlirms the oliservation, made by 
Mobiiis, that in lAiropc'.an oysters a specimen directly 
after brec-ding jirodiu es sjierniatozoa, and I fully 
agree wiDi him In scveivd eases 1 have proved, 
through ('Xpeiiments with o\-stcrs, m the slu*lls of 
which a little hole liad be<*n bored, Dial an o\ster m 
the course ol lc*s.s than .1 week (hanges from a iemak* 
to a male 

Dr. Orton further mentions tlic ihleiesting fact 
that he has been able to state that an oyster born m 
T(j2i was sjiawTiing already in , Dus phenome- 
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non he ascribes, and very rightly, to the high tempera 
lure of the summer rc>2i. 1 have investigated severa 
thousand oysters in the Limfjord . the yourtges' 
female? found liy nu? was at least three vears old 
which IS no doubt due to the low'cr temperalnre o 
the Jamfjord Neitiier did I evc*r find that oysten 
had ripe spcimato/oa in the summer m winch the) 
w’cie born , in the lumtjord that phenomenon onl) 
ocems m the following summer hornicilv'^ Du 
earliest time for an o>ster to bns'd was much dis 
cussed If we exanuiu; from wIutc* Dio dilt(*r<'nt 
authors have obtained their material, it ajipeais that 
those who .ulv'ocatod early breeding liad got their*- 
from Southern I'tance, wink* those who mlvocatec. 
two to thiee ye.irs as the age; fen biccdmg had luu' 
m.iteiial fiom Du; Knglish C.'liaimel and the Xorth 
Se.i 

I'rom my expcniiifnls, and fiom the study o. 
picvions papeis on this siibjc'c t, I have (ome Icj the 
ci^nclusioii tliat tlu* duiation of tlu* male stage depend'^ 
on tempeiatiirc', so that the colder it is Die loiigi'i Du 
st.ige lasts At tlu* tempeiatuie whu h oidmanly pre¬ 
vails in the Limtjord fis'-iO'-' m July), this stage vvii'. 
last thrc'c to four years 'I'he oyster, Dieielorc*, 
bleeds for tbe first tune (Die first stage being the male 
stage) vvlu'ii it is thicc to four years old, turthcr, 
every single oyster mdividual ni ordinal v circuiu- 
stancc.s ol tempc^r.iture biccds only cvciv’ third 01 
lourth yeai, m ospedaliy cold ycais still 'less ollen, 
111 warm ycais mon* often These plienomeii.i, 
together with the slu>rt<*r duration of Du- female 
stage, explain the fact Di.it in a ccitam mnnbci ot 
oysters in the I.imfjord we always find only .1 lela- 
tivcly small pc'rcentage ol leni.’iles This ’ likewise 
explains why the oyster biceds mon* spainigly the 
furthei noilii it is, and decicasos regularly in number 
witliont auN* shaip Ixnindary-lmc 

I lu; breeding ol tlie oyster is m at l('.ist Ihiee 
respects inllueiK ed by Lempe-ratme A high lenipei.i- 
tuie increases tlu* number of times an ovster may 
bioc'd m Its life, it shuitens (he time wliicli tlu* breed 
passes m tlu; mantlocaye ol Du; mother amin.il, and, 
according to H.igmeicr, it shortens the peTigu. l.irva 
‘"tage K. Si'.vRCK. 

Copenhagen, Sejitembcr 5, 1922. 


Rise in Temperature of Living Plant Tissue 
when infected by Parasitic Fungus. 

WiiiLL engaged on some work coumYlc'd with the 
exjiort of citrus fruits fiom South Africa to T'ngl.iiid, 
we have (ome across a point of iiiti'iest to pl.int 
pathologists and bacteiiologists winch would sei'iu 
worth veeorchng at tins stage 

III investigating the effects of inoculating oianges 
and grapefruit witii Pniicil/nun di^^tlaluni vve found 
tliat a very deinnte rist* of tcmperalun* toc»k pl.ieo 
m the infected tissue Wc aie not aware* of such 
an obseivalum having bt-eu ni.ide beloie m connexion 
with the invasion of plant tissue by a paiasilu fungus, 
and it will be interesting to ascertain wliether a 
similar use of tcmper.iture takes place m all cases 
wheie living plant tissue is attacked by paiasitu, fungi 
or bacteria 

To what extent direct reaction of the host is 
responsible foi the rise of temjieraturc is still tc) he 
clotcrmincd , ceitainly no rise of Icmpeiatnre wms 
observed when the host tissue' was killed prior to 
inoculation Mercuiy-m-glass thennometeis were 
used in making these obsei v;itions, but Die employ¬ 
ment of thermo-electric appar.ilus will natiiially be 
necessary to carry the investigations furthei 

This observation of onrs would .seem to open up 
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an entirely new field for research by botanists, and 
it is probable that it may have an important bearing 
on the problem of fruit and vegetable transixirt and 
Storage. 

An account of the expeiiincnts undertaken to 
illustrate the above will be published in duo lourse 
1 l’> Pom ICvws 
Mauv Pom. Kv\ns 

Olfice of the Migli Commissioner for the 
Pmon ot South \frica, 

Trafalgar Sipurc, London, September 


Coral In Medicine. 

In the serums uintributioiis pul)hs!\ed in recent 
issues of Natcxj, on the subjei t of bhu k CDnil, no 
one seems to h.i\r remembered that in the “ Medu in 
lualgrc liii ” .Molu're 111,1 k< s Sg.inaielle oiler a inetlurirMl 
clieesi' to Perrin for his mother, thus 
Du fromago. monsieur ^ 

S Oui, e’est im fromag<‘ preprire, oil il entre d<‘ 
I’oi, du (orail et des perles. et t|uantiLe d’alitres i hoses 
preeieiises 

And Sganarclle's last words aie. '* Si elle ineurt, m‘ 
nianijuez pas de la faire eiUerrer du mumv quo vous 
pourre/” I' JkI'TKi v Bi r.i 

September io 


Biography of Sir Norman Lockyer. 

Miss Lockvi k ami I aie ]>rc-ptiiing .1 biography '>1 
iny Inisbaml, Sir Norman Loekvci, 111 .1 foim wliuli 
I lio])e will make it not only ol interest t<» Ins m<iny 
friends and admirers, but .dso a (.ontrihutioii to liie 
siientific liteialiiie of llie jircsent ihiy If tiny 
reailers ot Natori. liappim to possess letters from my 
husband, 1 shoiikl be greatly obligeil if they would 
gi\e iiu* tlie opportunity of sieing them My olijcM 
m m.ikiiig this ie(|m‘st is that any matters of geiier.il 
intcH'st wlmh thcieliy lomc to liulit might be mcoi- 
porat(‘d m the work 

riie lelteis uoiikl not lie ipioted. exiiqd utlli the 
peimission of llieir owneis, ami wiuild be retuincd as 
soon as llu It <oiileiits had l)cca maed 

1 M\l.’\ locKYIR 

SaU<>mbc Kegis, Sidmoiilli, 

Septoml>er 11 


Harpoons under Peat at Iloiderness, Yorks. 

\i the merit meeting of llie Ihitisli Asso. laiion 
at Hull there was a yerv luely di'-tiission at Seition 
H about some harpoons said to ha\ c been found iiiulei 
pi'al m lloMerness May I ask \on to bt so gooil 
as to sji.iic a little space, m -udei that 1 may sa\ 
more fully what time pre\enteil me ttom saying 
then ’ 

There is .1 doubt about the aiithciitu ity of those 
liaipooiis Ml ” 1 ' Slieppard boliei'es them to have 
been viddc by the supposed tinder, .Mr L 

.\rmbtrong, wlio introduced them to the moeliiig, 
beheyes lliem to be genuine. 1 also believe one of 
tliom to lie genuine, tlie smaller of the two , about 
the other I am not so sure. Put I c.xpressed no 
opinion as to whether, if genuine, they w'cte found 
ideally or not, since I have no means of forming 
an opinion It is possible tliat they -cn llie smaller 
of the two- -were found m archreologica! exiayalioiis 
abroad, and a fictitious sin* in Yorkslnn' given to 
them later to enh.-ice their interest 

Mr. Sheppard (juite rightly says that the discovery 
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of a tiint axe of a certain type " in the neighbourhood " 
proves nothing Hut I understooil that it was found 
under a depth of peat In type it is C'ampigni.iu. 
exactly what one would cx[>ect to (ind associated 
with harpoons ot early m-olithie type 

'I'lieie can he hllie douhl that m 1 Itildernoss exist 
lemauis of the eailv' m-olilhu .ige, remams which are 
older than the Long Ikurnw-, Vp.irt fiom surf.ico- 
fimls, the pile-tlweUiiigs lu pl.illnims ,it I'lioine are 
evidence of the cxisteme ot li.ilutatioiis theie which 
seem to be m'ohthic, tliev toiifamed slag's-hoiii 
axes of a woll-kiiowii eativ iienhthu tvpe --thoiigli it 
is true that type siirv ived iighi ihtough the noolithii 
period <m the (ontiiieiil llieie thus no a pnon 
reason foi rejinting tin* li.uinx'iis. they aie |ust 
what I li.ive alw.ivs r\pe< led would be toiiml m 
1 loldei ness 

llowevei, we camiol u->e siisj ee,l m.itenal as 
evidem<‘, and tlu‘ best thing (o do is to go into the 
fK'ld and test i1 11 Mr Viiiisdoiig will tnul a site 
wluTC llml flakes and im(>lemeuls aie to be found 
under the peal in sullu K-nt numlxus to justify 
digging. I will conu' and luim.; .1 sfvade witli me 

< > (1 S t'u VWM)I{|). 

Ordnanci- 'siir\-ev ()ltm“, SoiiUiampton. 

SejUemliei l ,S 


A Curious Luminous Phenomenon. 


I iiisirvri to tiesj),iss oil \otii sp.iet* m describing 
an observation whieli may l>e luoie lonimoii than 
I siqipose 

W’lnU; standing about twemh yaids ftum the sea¬ 
shore and looking due south out to sea, the horizon 
ami a region slightly above it (elevation only aboul 
1 Ol 2'i wer*' lit up by .i f.iiiil white light which 
extended laterally ovei a segment siilitondmg an 
angle of about pi 

lli(‘ (oiiditioiis umler wliult Hus light was see.t 
well as lollows rune, 7 15 i' m , wind suoiig from 
the west, Iviiiigmg 11]) a good <l'.d ot low < lorn! and 
\et\ lim“ ram iii llie air (au-'iiig l)ad \isilulil\'; se.i 
lathei loiigti wiHi lom fiiu's of lui-akers at flii‘ shoie 
I he iqipeaiaiues of the tight \\<'ie m»t Ihe sain<“ to 
inv wife as to mvself ih 1 impiession of it was that 
It was a liglil w luiii she 'uov onl\ if lu r eves followed 
It. yet It i.oiisistecl of a long slre.ik of light paiallel to 
the lioii/on with .1 lu'eak III it and then aiioLlier 
small slie.ilv My iiupn-sstoii w.is that of a light 
wlmdi a])i>e.ue<i to llasli iij) ovei llu' hoii/oii, sub¬ 
tending Uic angles alieadv iioti'd, the Hashes not 
siK'ceediug <‘a(di other regulailv f had the fcchng 
that mv e\e.s had to lie )Ust iiglit for getting the 
mipu'svion at all 

\s to tlie laiiso. I think wo (,ui ehmmatc that of 
tlistant lightning , the weallun had not be(u\ fot 
many <iav of a tliumlery tvpe, ami it is unlikely 
111 ,It di-,taiit tlaslu-s Would light ii|) .1 slre.ik of the 
disi.inl sky einbiacing sutli .1 wide I.iter,d angle and 
va t be u'stru terl to an elevation of not more than 2"'. 

Tlic sky above the hoii/ou w,is d.irklv'^ and urn- 
ton dy < louded at the time, so that the hori/on was 
baiely visible, Init w']ute-ca{)])etl waves could be 
seen far out at sea Tiie brightest objects in yie 
field of view wtTe the lines of liic.ikers at the shore, 
and It may be that the retinal images of these being 
veiy near If) tliat of the hotizoii weie the cause of 
the phenomenon Perhaivs some leaders of NAruuft 
are familiar wiHi fins sort of observ.itioii ami wall point 
to the obvious cause S R. 

Aldwick, Sussex, 

September 16 
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A Fifty-foot Interferometer Telescope.’ 

liv Dr. CCORI.I E. Haik. Kor.Meni.R.S. 

iuv'uDr (li.ilm-Kr |.( ,1 star wa-. nii'.isurc(l far i 21.000,000, 270,000000, and ,)00.ooo.ooo miles rc- 
1 the iirst time li\ Mi. tram is (i. I'e.isc at the spei titely. Tliesc slats are all 111 the plant ,stape, tilth 

Mount Wilson Ohseitatorv on Deiemher 14. 1920, densities ranpinp from o-oooooi (.\ntares) to o'ooo2 

with a 2o-loot Midielsim interleroiiieter attached to (.\rrturiis) The Sun, a dwarf star St/i.ooo miles in 

the loo-imh rellei tiiip telescope. The method em- iliaineter. in a mu(h mine adtanced state ol (levelop- 

plotecl IS due to IVof. .Midielson, who had adjusted I nient, has a density of 1-4 =’)• 



the interferometer and tested it on stars durinp the 
[irevinus siinimci. with the assist.ini (■ ot Mr. Pe.lse. 
Since that time .Mr Pease has miasured the diameters 
of Betclpeuse. Arituriis, .Mdeh.ir.in, and .'\ntare.s On 
the basis of U^best avail.dile tallies ol their jiar.illases. 
the roircsp5®iiip linear diameters are 215.000000, 

> Hip stilt'l.in.v oi thi' .iilitic- w.i'. ... t” Set tt'M. \ >'1 tip 

Bnli-h Ai^ocutinu !U Hull nu Mniul .V, S. pt n,]t\ Frof H H Itmi.t, 

i\lf)sUowpi) lh< pliotof^Tiplis ot lilt* m nl'l on llif '<riiu 
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I li would cvidt-nlly be of ^reut intcresl to inciisu 
the diameters of other stars, of \arioiis .s|)e(tral type 
I lieidLise of the direct bearing of the results on tl 
I [iroblem of stellar e\olution L'^nfortiinateh , xny fe 
! are within the ran^e of the 20-loot interferometer, ai 
neither the lapaeity of tlie telescope mounting nor tl 
width of the observing: aperture in the dome will perm 
a larger instrument to be used with the loo-ineh r 
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flector. Immediately after the first sm . cssful measures 
h\- ^Tr. Pease, both he and 1 made se\eral desl^n^ 
oi larye interfeiometers with independtnt c<{uaturial 
mounlinus, l)ut their < l)^t would have been too ureat to 
warrant then (onsirudion ft was aKo thou.iiht ad¬ 
visable to postpone lurther instrumental de\elo]>ments 
until the\ 1 oiiM be und( 1 taken in the lijilit of prolonyeil 
experietK'O with the 20-loot inlei leiuineter 

The metliod has sin«e proved so siuusslul, and its 
wider apjdieation so desirable, that tlie meelianual 
pioblem has rdcntlv l)een laki'U n]> anew. Optitallv 
tlie 20-fooL insiiunient leaves nothinji to be deNire<l. 
The new in>triiTnent is therefore simply a laruer Mutul- 
son stellar interferometei .idapted lor tlie ol.si,nation 
of fainter and smaller stais. emliodvine; no new optical 
features, hut earned hy a monutine so simplified m 
desimi as to iedu<e the < ost ol eonstnution to a inmi- 
nunn M> spet ifii alions fm tin* mount me. uliu !i h.ive 
lieen improved in eerlatn resperis and developed into 
work ill” draw in”s by Mt. Pe.ise and Ins as-,o( lales in the 
]»ivision o| Instninieiit IVsi^n ol the Mount Wilson 
Observ.itorv.' all for ah” lit but verv ri;.Md skeleton ” 11 del 
about ^4 feel loii” and 10 feel deep at its < entre, w here its 
i ross-se( tion is aliout 4I leet (Idas, j and 2). This is to 
be built of standaid steel siiapis. cut to len”lli at the 
mill and riveted to^tf'dier on Mount WaKon 'I'lieaiider 
will Lie bolted to a lieavv plate tarried In the upper e\- 
treniitv of the polar axis, wlm h is a slioit steel ior”ina 
lurnm” in standard roller beaniiys, inimiited on the 
upper face of a massive loiidite pier. I'lie polar axis 
])asses throuuh the < entre ol ”taviiy of the ”irdei. thus 
as.smiii” its b.ilame in all positions A woim-ae.ir 
set tor of loll” r.idius. b(»lted to the ^ndei, is diiveii 
In a worm eonnet ted with a druin”-eloi k fixed near 
the iiorlli fat'e of the pier The ran”e ol motion in 
liyht astension is \ \ honis cast and west, thus allovviii” 
ample time Jor the nbservalion of a star wlieii near ns 
nuoadian pa^'uye 

The oplh.d paits (oniprise a paraboloidal inirioi ol 
3O iiiihes aperture and about 15 le<'t hxal h'lielh. 
mounted within tlie yirrier, as shown in the illustrations 
'J'he tvvoouter plane miriois. ea( li 15 111. lies 111 diarneter, 
mounted at 4^ on (arnayrs wlixh slide aloii” rails 
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bolted to the upper lai e ol the ”irder, reeeiv c li”hl lioin 
the star and rdUat it to two similar 45" plane niiri'Ts. 
fixed in position above the ^vimh mirror, to whi<h 
thev send the two paialh l heaius These are retuimd 
U' (oiiverf^ni” luMitis luwaid ihe hieus. hut are mtei- 
eepted hv .1 (\evvioman) |s' plane minor above llte 
('entii' of the aiider. vvhu h sentU the liiihl to the loial 
pkine. in the diiei'tinn ()t I lu' iioi ih poh* 'I'he obsi iv d . 
seated on a jilatloriu eaitU’d bv the under, m.lkes the 
ncM'ssarv adjustments .md «letennines the visibilitv 
ol the inleileieme Iniyaes i on espotulinu to v.moils 
settings ol the oiilei 4s nurmrs. which .ire peiiodu .illv 
moved apart bv a sinyle lony si lew driven bv .in ele* liii 
motor Tbe d'lstame betwedi these nnnois, when the 
fiinyes disappear coinplelelv. u'v v ^ the anynl.ir dianmler 
ol tlie si.u it the mean w.iv < Icnuth <»! its hyht is known 
'I'o re.u h stais north or south ol the ei|ii.Uoi, the 
two outer 44 nuiTors aie lotalid siiiuilt.ineoiislv bv 
sv IK Inotioiis motors about the axis joinin” their < eiitie-- 
In tills wav .inv sl.ir fioni the pitle to 40' south de< Ima- 
tion (.Ml be (ihsiTveil when niai the meiitti.in 

Thioiiyhoiit the disiuii pie. .uilmns have been taken 
to rediK e the amomU of l.irye and ex|)ensive machine 
woik to a mininnim 'I'he yinh r ne(‘d lx- onlv a[)proM- 
matilv stiaiyht. .Is the rails. 1 andnllv jvlani d in 12-loot 
lenylhs (the limit ol our planer bed), will be optic allv 
lini'd np bv adjiistiny s.nws The final compensation 
Joi Idly ill ol path w ill be- ellc < ted bv a slid my vvedye. oi 
the tv pc clesiyiiecl bv Piol Miihelson tor the 20-tocit 
mterfcTcmielei Compaiison Irinyes. adjustable- Im 
Msibililv, will be provideci as an aicl to the obsetvd 
The instriuiieiil will be coven-d when not in Use by a 
sheet steel house with doiilde walls, the upper part ol 
which can he- lolled awav kniuiliidinallv In an elec tin 
motor 

This inteileroiiielcr shoiilc] permit the nieiisiirement 
o) mole th.in thirl) stais biiyhtci than the louitli 
inauniluclc- n-jirc'senttu” a vvicic- ranu<' of spe-c tial tv]>es 
j It h now iindei c oiistiiic tioii in the mstiiimdit and 
■ (.'|)ti<al sho|)s of the Mount Wilson (fhservatoiv- 

I ' 1 cl I I >1 It 1 ii 11 mill III I III .11 tiKti lull 1 1 < I'ltiH u i .iri'l It III. clii "t' it i>|i< I 1 
I tit'll. -I. III. I ]i ipt.T .'ll (ti mt ml li' '•'III' iX r. " III " Hi. 

I \i «' II. .n< II' I' V It . 1 . a III N VII M "I Ini' 1 1. 1' ' 1 nil <1. t ills .in .iiv mj 
j |>\ Mf-'i V|i. lit U.m, I’l i-i, iii'l Vnl.i-t'i.m lli< I '/n'/'/iv o. .X 


Motorless or 

Bv J'l S. 

I ) KCICXT ac'hieveinents in nmloiiess (liyht. vaiioubly 
desiyiiated as <ind smlnig. h.ive 

altiacted c ousiderahle attentnin. and much discussion 
has atisen as to the prartnal and miht.ir) v.ihie ol 
this new development, as well as to its scic-iililic 
xiynifidtnee While ni.iii) authontn-s .mtnip.itc 
nothiny more th.iii the emeryeine ol .i new “sport.” 
ainl asdibe little impcutaiiee to motoiless fliulits, 
others of a iinne iinayinative turn ol imnd toresec 
yreal possibilities in thi> tvpe (»l uen.d n.iviyation. 
The motoiless llviny. mac.hine has even been pro¬ 
claimed ns herahiiny the ditom of the eiiyiue-driv en 
aeroplane ! 

It IS (crtainh prematuie to attempt a lorcLast of 
the tuliiro ol fli”ht in a ylidei The art (•! ylidniy is, 
of course, older than that oi ihyht in an eiiyinc-diuen 
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Wind Flight. 

BrODET'sKS 

mac lime: Tilienlhars expeiinunts with yliders weie 
nia<le more than a yeiier.ition a”o. lony ix-toie an\ 
adiiiTme c-ont.iininy a motor lose into the an and 
(xcditid .1 real lliuht But Lilienthal. Bilchd. 
( hanute, Orville W’riyht, and others were not able 
to st.iv alolt in .1 yhcler luoic. th.in .1 tew minutes, 
whereas cluiiiiy the recent c(im|jelilion2> in (leimanv. 
Alarlens remained in the an ne.irlv tliree-r[uailers oi 
,in hour, and lleiil/eii staved in the air two licAirs. 
and Liter three hours, pdlorniniu evolutions ol 
an iniiicate c harac u-r. It is ihervlore clear that 
the art c)t yh<hn” has enlereil upon .t new phase, 
and the* scientific, problems involved merit careful 
discussion. 

As alreadv indicatc'd, tbeie is considerable diversity 
in the names yiven to the fliyhts thus carried out 
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without the aid of a motor. All the three names 
mentioned above are really unsuitable. The term 
;ilidinL; IS reminiscent of descent in an aeroplane, 
wliile the real interest of recent events has been in 
the fact that |)ilots were able to stay m the air \cry 
lone' without tlie help of a motor, and m lact per¬ 
formed (llml)ln^ feats. 'I'he term soarin” l^ less un¬ 
suitable, but It su^ruo.sts clirnbmj- as the esscmtiul 
tbme:. whereas, m reulit\, liori/ontal flij^ht m a j^lider 
l^ just as different from aeroplane flij^ht as climbing 
in a glider, hinally, sailing is cjuite inapjjrojiriute 
.1^ a description of the flight in (juestion. Perhaps 
the term n'lnd-lliglit is a really .suitable* name for 
flcing without a motor, as (li^tinguisllcd from efigine- 
jhght in ail aeroplane. 

The wind is indeed the main instrument of motor- 
less flight WhethiT birds and otlier natural flyers 
do or do not dern e energy trom the air m .some mysteri¬ 
ous manner of whicli we hace. as \et, no knowledge is 
a question that does not arise in the present connexion. 
The successes achieved have been the ouliome of care¬ 
ful study of design and ol movements in the air. In 
eonstrui lion the gliders used look like aeroplanes 
without engine^, and the determining factors in the 
flights were the various tvpes of winds that blew while 
the machines were in the uir. 

It IS clear that in a quiescent atmos|)hcre the net 
result of any motion through the air in a moturless 
machine must l)e a diminution m the total energ>, 
/ e. m the sum ol the kinetic and potential energies. 
It follows that m tiic absence ol wind, real flight, 
namel), flight m whu h the machine maintains its level 
ior some considerable time, or rises still higher above 
the ground, is not jxissiblc without a source of energy 
like an engine. It is the presence of wind that puts 
in the iiands ol the pilot a source of energy, which 
can Ik‘ used lo neutralise the loss of energy involved 
in motion through the atmospheric resisting medium. 

.Mtliough It should be obvious that the wind must 
be upwards or iinsteadv m order lo supply this energy, 
It is necfssai v to say a few words about tlie case of a 
stcadv lioii/oiu.d wind, since it bus l)een claimed that 
“once the airiniin lias kll the ground he gets Ins 
energy fr(»m the nuud. which may be level and steady.” 
This Is not corred, as can l)e proved cjuite simply. 
If we write down the equations of motion of a glider 
through the air under the action ot gravitv, we get 
three tvpes of terms • 

(t) Accelerations in terms of the imaion ol the 
glider relative lo the earth ; 

{2) Gravity component'; 

(3) Forces and couples clue to air resistance, tliese 
being functions of the motion of the glider relative 
to the air. 

It 15 useful to write the first terms, the arccleiations, 
with reference to the motion of the glider relative to 
the air. When this is clone for a steady wind, the 
resfllting equations are exactly ot the same form as 
if there were no w'ind at all. since the movhng “air 
axes ” move uniformly as seen from the earth 
axes.” This means that when there is a steady wind, 
we get the actual motion of the glider as seen from 
the earth, by adding the velocity of the wind to the 
motion of the glider in still air; in other words, to 
an observer travelling with the wind, the motion of 
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the glider would not reveal any effects that can be 
attributed to the steady wind. 

In a hori/^onlal steady wind, therefore, real flight is 
no more possible without an engine than in absolutely 
windless air. Any argument that leads to a contrary 
conclusion must have a fallacy somewhere, if we arc 
to have any (.onfidenre in the principles upon which 
all our mechanics are based. It is true that a steady 
horizontal wind can be uscxl as an aid in gliding. 
Thus, by pointing Ids machine into the wind the pilot 
can get off the ground with less initial speed than in 
still air. Further, when the machine is already m 
the air the pilot c-an, by pointing it with the wind, 
increase the horizontal distance travelled before 
reac'hing the ground again. But a stead)- horizontal 
wind cannot make the machine slay at the same level 
in the air for any length of time, or cUmli. Fur these 
purjioses the wind must be upwards or varialile. 

If the wind is steady, but has an upward component, 
it helps in the attainment ol real flight, which we can 
c'all wind-flight. Thus, if a glider is so conslrucied 
that in still air it pertorms a straight line glide with 
speed U at gliding angle below the iiorizontal, then 
a steady wind of speed U, blowing at an angle 0 alxivc 
the horizontal, will keep the glider suspended in the 
air indefinitely, if it points into the wind And, more 
generally, if the steady wind has speed U' at an angle 
above the horizontal, where U'.sin U sin 
then the machine will fly horizontally with speed 
U cos V- U' cos O' relative to the earth, if it is given 
this speed initiailv’ against the wind, ll U'sind'is 
greater than U sin 9, so that tlie v’crtical component 
of the wind is greater than the rate ot vertical fall ot 
the glider in still air. then the glider will climb with 
horizontal speed U cos ^ - U' cos O' and upward vertical 
speed U' sin 0' -\J sm 9. 

These results are simple and obvious. Given a 
steady wind with sufficient upward vertical component, 
a gilder can perform real flights and make evolutions 
similar to those of ordinary aeroplane flight. 

It IS not necessary, however, to postulate steady 
upward wind. It the wind is varialile, and this is. 
of course, usuallv the case, energy can be denvec’ 
from tlie wind, even if it is horizontal, or downwards 
This can be seen by a little analysis based on the 
ordinary equations of motion of the glider, 'rhus 
suppose that the wind is in a straight line, but of varv- 
ing speed. If we write the accelerations in these 
equations m terms of the motion relative to the nir 
we readily find th.il the motion of tlie glider relativi 
to the air i.s the same as if the air were at lest, and c 
force per unit mass were given to the glider, in a direr 
tion opposite to tliat of the wind and [iroportional tr 
the acTcleration of the wind. If the wind rises steadilv 
from zero to U' in time /, tlie motion of the glider i- 
found by taking the air to be at re.st and assumm:. 
that on each unit mass there acts, m addition lo tin 
weight, a force- in a direction opposite to the 

wind. 

If, then, the nmchinc is pointed into the rising wind 
and the wind varies quickly enough, fl)ing become 
pos.sible. If the wind i.s being retarded, similar pro 
pulsive effect is obtained by pointing the machiiv 
with the wind. It follows that in a fairly sudden gust 
which can be taken to consist of a quickly increasing 
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wind, followed by a quickly decreasing wind, the pilot 
can take advantage of both phases by pointing the 
machine into the rising wind, and wUli the falling 
wind. Quick inanceuvring is, of course, essential, as 
well as an intimate luapiaintancc with tlie moNcmenis 
that are always taking [date in the air. 

With more complicated variations in the wind, 
more complex results are obtained. It is now clear, 
however, that tlie future of wind-fliglrt is associated 
with tiirce mam lines of study . 

(1) The motions that are conlinuall) t.iking pl.ice 
in the atmosphere need to he studieil, not only the 
meteorological wind phenomciui as ordinarily under¬ 
stood, hut particularly the detailed air motions, thi‘ 
“ internal structure of the wind.” 

(2) Motorless flight presents problems of design 
that are different from those of ordinarv aeropkines 
This IS because the glider is a much lighter nun lime 
than the aeroplane. Stai.iihty is essential, hut eas\- 
control is a sine qua non, since so mncli depends ujam 
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taking as lull advantage as po.ssihle of any temporal \, 
and often unanticipated, motion in the air. 

(3) The rigid dynamiis of wind-flight is also an 
important factor in the pitigiess of the art. Only in 
\erv exceptional cin unl■^lances can the motion of a 
glider he steady. Upward steady winds, or uniformly 
\ar\ing winds, are onl\ of rare oicurrcnu- and hnef 
duration, and in tr\ing to perlorni real llieht in an 
engineless machine the pilot must make use ol .my 
stray wind that comes to his aid ‘i'he motion in 
wind-flight must consequently he \ei\ \ari.ihle. In 
this resped wind-fliglil must aeiiei.ill\ dilfiT in 
e.ssence fiom engnu'-flighl In (he lattm steady 
flight IS iho rule, m the loriuei sie.uh flight is hound 
to be a i‘oin[)arati\e iarit\ 'I'he pilot iiuisl there¬ 
fore learn from expeneme .ind lioiii (uhui.ition to 
know what to exped fioin his machine under dilfeient 
tonditiuns The d\namics of wmd-flighl sliould he a 
fruitful subject of studs holh lor the avi.itor and the 
Miathc'matK uin. 
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The Influence of the late W. H. R. Rivers on the Development of 
Psychology in Great Britain.‘ 

By ('nAKLL.s S Mykks. C B.K., M A., M.O , .Sc.l)., K.K S 


A MOURNFUL gloom has been cast ocer the pro¬ 
ceedings of our newly horn Se<tion Sime its 
inauguration twehc months ago this Section, as, 
indeed, psychology m general, has suffered an irtepar- 
ahle loss llirough the sudden death, on June 4 last, of 
him who was to base presided here to-day. When 
only a few weeks ago, it fell to me, as one of his Inst 
pupils, to ocaupy Rieers’s place, 1 could think of lillh- 
else than of him to whom ! liave owed so mu<‘ii in 
nearly tliirtv vc'Uis of intimale fricmdshij) iincl in¬ 
valuable acl\ ice . and I felt (hat it would he mqinssihlc 
for me then to prepare a jiresidenluil address to this 
Sedion on any other sul)je< t than on Ills Iile’s work 
in ps\ c holog\. 

William Halsr Ruers Kners was horn on Afanh 12. 
18^4, at Luton, near ('hathain. the eldest son ol the 
Re\ II. I'". Ricers, \ icai ol SI I'.iith’s. Maidstone, and 
of Khzaheth, his wile, nh Hunt M.iny ol Ins Jalher’s 
lamilv had been olficers in theNaw- a l.icL resiionsihlc, 
doubtless, tor Riceis's lo\'e ul sea \o_\ages Ihe 
father of his paternal gianillalher, Luaitenanl W. 1 ' 
Rivers, R N . was that hiave laeulcnant William 
Ruers, R .N . vvlio, as a midshiimian m the Victoiv at 
Trafalgar, was se\erel\ wounded in the month and had 
his left leg .shot .i\va> at the vuy hcgiiming ot the 
aclion. in defeme of Nelson or in living to acenge the 
lalter’.s mortal wound So at IcMst runs the lamily 
tradition , also acionhng to whieli Nelson's l.isl words 
to his surgeon were “Take care of \oung Rivers” 
A maternal uncle ot Riveis was Dr Janic-s Hunt, who 
in 1863 founded and was tlie first President ot the 
Anthro])ological .Soiietx, a precursor of the Roval 
Anthropological Institute, and Ironi 1863 to i.S6d at 
the meetings of tins Association strove to obtain that 
recognition for anthropology as a distimt .Suhsc< tion 
or Section which w’as smeesslully won for psv.holog) 
by his nephew, who presided over us at tlie Bourne- 

• From the presidential address delivered tohoctioa J (Ps.cchology) of the 
British .Vssocwtlon at Hull cni Sept. 11. 
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mouth meeting in icjip. uiicn wc‘ were nuTeh .1 Suli- 
section ol PhysiologN. 

Our “young Ruers” ga\e lus lirsf lecture at the 
age of twelve, at a debating soi let \ ol his lathci's pupils. 
Its subject was “Monkevs” He was ediiuiled first 
.it a preparatoiv s< hool at Jhiglilon. and troni 1877 to 
1.S80 at 'I'onbridge S( hool 'J'lieme he h.id hojieij to 
proceed to Camhndge ; hut a seveie all.u'k ol cmleiic 
lever compelled him to lake a uai’s lest. and thus 
prevcmtc'tl him troin ( ompeting for tin entrain e s( holar- 
ship at that I nuersil) He inatru ulalcd mstc-ad in 
the Universitv ol Loinlon, .ind enteird St B.irtliolo- 
mew’s Hospital in 1.S82, sharing the intention of one 
of his hithei’s pu])ils of Iteuiming an Aim\ doctor, 
'fills idea. ho\M‘Ver, he soon ielin(|uishe(l , hut, like 
his desire to go to (’amlindge, it w.is to he rcsdiscd filer 
in hie ^ 

When he took his ilegrec ol Baeludor o| Mi'iluine in 
iSHf) he was .uionnled the \oungesl Ifu helor ever 
known at his hospital Two \ears filer lie graduatecl 
as Doctor of Mcxlicine. and he s|)enl these two and the 
two following u'ars in resident appointments at 
Chuhesler (18.SS) and at St. Harlholomew s (iHScj) 
hospitals, in a brief period ol private mc'die.d prmtke 
(i.Suo). and in travelling as ships surgeon to .\men. a 
.ind j.qjan (1887), the first ol miinerous suhseejuent 
vo\ ,iges 

in i8c) 2 he spent the spring and eailv summer at 
jena. attending the Icaturcs oi ivuckem. Ziehen, Hins- 
wauger. and others. In a diaiy kept b\ him during 
this visit to (lerinaii) the following sriKeme* oci urs*: 
“ 1 h.ive during the last lew wicks u»me to the con¬ 
clusion that I should go m lor insanity wlien I leturn to 
England and woik as much as possible at psvchology.*’ 
According!). in the same vear he hc-came clinical 
assistant at the Bcthlcm Royal Hospital, and in i8c^3 
he assisted G. II Savage in his lectures on mental 

* For m.itiyof the above dot'’.Is of Kiwis's o.arly lift and aiitcced<-nt& I 
am indebted to his sister, Miss K E. Hivers 
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(listaM-' at IIo'>|>itai, lavinj^ lal stress. (»n their 

|m( lidlos:!' al ^^^pe( t. Meanwhile, at (’anil)ii();^T, 
MkIi.kI l-oiU-r w.^^ seekiiiL^ some one who would ,ui\e 
instriK tion there in the |)li\si<>lo;^v of lh(‘ sen^e or^.UK. 
.\h K( ndti' k ha\ in^, as esaminer in ph\ siolej^y. recentlv 
< onipl.lined ()1 the inadispiale training ol the t'anihridjie 
student'. Ill thi^ hraiu h ol the sul'iei t I'oster’s eluMrc 
lell un Rtvei's. and in iStj^ he invitcil him to the 
I ni\'ersit\ l<>r this purpesc Rivers went to (icinianv 
for a sliort peiiod of study under Professor Krajielin, 
then ol Ileidelhers;, whose btilliaiU analvsis ol the work 
»ur\e and < areliil tnv(‘stl^atlon^ into the (Ific'ts of 
drnys on Imdilv and mental woik had atoused his 
intense mleri'st At ( ainhndye he set hiiiiNelt to 
plan one ol the eailiest sv'.teniatK pra< ti< .d courses in 
t \periiiuntid j)s_\c holo^v iii the woiltl, lertainlv tlie 
first 111 tliiv lountry. In 1807 he was olfidalh reeo*;- 
nised iiv the l.'niversity. heiiysr elertiai to tlie newlv 
established Idtuieship in pin sioIolju al and e\peri- 
niental p^viholo^v ihit the wehome and eneouniye- 
ment he ie<ei\e<i Irom eo^rnate liramdies ol study <it 
('aiiihiidi;e i ould siarud) l>e (.died einhariassin” 
I'Ain to-dav pr.ulK.d woik is not deemed essential 
lor Camliridye honours candidates in elementary 
[)s\ehoio;:\ , psvtlioloyv is not ailrnitted amonj^ the 
subjects ol the Natural Siienies 'I’lifios, and no pro¬ 
vision is made lor teaehmy the subject al Caitihridi’e 
to mcdiial students. Rivers first turned his attention 
pniuipallv to the study cd (olour vision and visual 
v]ia< e |)ericption Between and iqoi he ixih- 

lished expeiiment.il papers “On Bmocul.ir t’olour- 
imxture “ (Pnn ( aii'Bs I’liilosopli Su( , vol \m, 
pi> 27.7-77) on '■ 'riie 1 '!' itonietry ol t'oloLired Pajvers ” 
{/oiii ('I Pl/vsiol. vol wii . )»p 1.77-47), and “On 
Ivrv I hiop>ia ' (Trans Ophthal Soc , London, v ol \\i , 
pp 2ot)-^707), and until kjo.S he w.is immersed in the 
task ol !ll.l^lellna the tnliie literature ol p.ist esperi- 
mcntal woik on vision, the ouhoine of ulinli was 
published in Kico .IS an artule m the seiond volume ol 
the impoil.int “ 1 e.\t-book ol Phvsiolo.^y," edited hv 
Sii Kdw.ud Shaipc) S( haler This exh.mstive article 
of 12.7 p.mi-'. «>n vi'.ioii by Rivcis is still ti'j^atdcd as the 
most ,ii I unite and i arclul a<'( oiint of the wliole suhjei t 
in the Ivnulish l.inyuauc 

111 iSu() Rivcis piihh'hed an important paper “On 
the App.ireiit Si/e ol Ohjeits” {MniiL NS, vol v , 
pp. 71-80). Ill whai) he distniied his mvestiy.itions 
into tile effet ts ol .ilropin and eserin on the si/e ol seen 
ohjects. fJe distinuuished two kinds of muiopsia 
which h.ul hitherto Been confused—ma ropsia at tlie 
li\alion-point due to irradiation, .ind tnu ropsia bevond 
the fivition-point. whah b ol spe( i.il i)sv(iiolo;;i( al 
impoitaia e. Kiveis came to the mteicstin.ii (ondusioii 
that the mcie efiort lo (arty out a movTiitenl ol 
a({'oinrnod,iiion m.iv priKhae the same lUKropsia as 
when ill.it effort is attuall) lollowed b) movement. 
In other words, an illusion ol si/e rn.iy lie dependent 
'i.)lel> on (entral f.ictors Ills later work, in conjunc¬ 
tion with Pro! Dawes links, on “'Pile Illusion of 
Compared lloii/ontal and Wrtual Tanes,” vvhuli was 
pulih'shcd 111 i«)o8 (/^/// Jonr of Pwi/io!, vol n., pp. 
24i-t»o), led him to Irate this illusion to oiiuiiis still 
less motor Ill nature Here hon/ontal and vertical 
lmi‘s were lOinpared undor tachisiosi opic and under 
j)rc)lonj;,ed exposure. I’hc amount of tlu' illusion was 
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found to be approximately the same for tachisto.s(( 
as lor prolongeii exposure of the lines, but in the for 
the judgment was more definite and les.s hesitatinp- 
oiher words, more n.iive. more purely sensory, n 
“ pliysiuloga al tiian in prolonged exposure. 
ihoLiuh this result is not inconsistent with the view t 
visual sjiai (• pencption depends it<i genesis on 
movement, it rompcK us to admit that visual sp 
jK'iceplion, once iicqiuml, ('.in occur in the absenc( 
eve movement; or. in mure general language, t 
< hanges m cons( lousness, originally arising m connex 
with muscul.ir activitv. mav o<'c’ur later m the abse 
of that activity. The provision of expeninei 
ev idence m favour of so tundamcntal and wide-reav k 
a vu'vv IS olniously ol the gre.itest importaiKc. 

In i8()S, in which ve.ir he was given the degree 
lion M.A at Cambridge. Rivers took a iresli patl 
Ins v.iried (ai<'(T by accepting Dr. A C Uaddc 
invitalion to )oin the ('ambritlge \nlhropo!og 
Kxpedition to the Torres Straits. This w.is the 1 
expedition in which systt-matic vvoik was carri(*H 
in the ethnological .applusation of the mctliods : 
appar.itus oi expenmeiUal psvchology Ills fun 
pupils, Prof. W. AhDoug.dl and I, assisted Rivers 
tins new field. Rivers inti^rested himself especu 
in inveslig.itmg the vision of the natives -tlieir vis 
acuity, then (olour vision, their colour nomcnclati 
and tlieir siiscejUibilitv to (crtam visual geonu" 
illusions. Tie continued to cany out psvi holog' 
work ol the same comparative ethnologic,il diar.u' 
alter Ins leturn from the Torres .Straits m Scotki 
(wlieie he and 1 sought (oni[)aiative clat.i). clLiiin< 
visit to I-gvpl m the winter ol rqoo, and Irorn i<)0 
m his expedition to tlie 'foilas of Southern liu 
Ills [)sv( liologual investigations .imong the Tor 
Stiaits islanders, Ivgyptiaiis and Todas (Repoits of ' 
C.imbndge Anthrop. Icxpcd to Torres Str.iits, vol. 
Pi I . {jp 1-132 , Jour of Anlhrop hi'it., vol 
pp 22()-47 , lint. Jour Psychol . vol 1 . pp. .72i-< 
will ev er stand as models ol precise, inelhodK al ohser' 
tions m ihe field of ethnologual p.sydiology XowIk 
does he disclose more clcarh the admnably si lent, 
bent ol Ills mind—his insistence on scientific procedu 
his dehght in scientifii analvsis, and his facility 
adapting scientifH' nu'thods lo novel e\pcnmc‘n 
conditions, I[e readied tlie condiLsion lh.it no su 
slantial diftereiice exists hetween the visual a(uity 
civilised and uncivilised peoples, and that the latt 
show a very definite diminution in sensibilitv to bli 
whic-h, as he suggested, is peihajis attributable to t 
higher m.icular ingmentaliun among coloured jK'opl 
lie observed a generally delectiv^e nomencl.Uure 1 
blue, gicen. and brown among jiriinilive peoples, bo 
while and (oloured. and large difieremes in l 
fiequencv ol colour-blindness among tlic dilfere 
imcivihsc'd peoples whom he examined. In his wo 
on visual illusions he lound th.il the v erl ical-hoi izont. 
line illusion was more marked, while the Muller-Lv 
illusion was less m.irked, among uniivnlised than amo 
(i\disc'd communities, and he concluded th.it t 
loriiiei illusion was therefore dependent rather • 
|)h\ siological, the latter rather on psv chological fm toi 
the former being counteracted, the latter being favuure 
by previous e.xpeiience. e.g. of drawing lines or 
apprehending complex figures as w’holes. 
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In 190^. the vear after his return from the Tod.i'.. 
am] the \eai ol his election to a Fellow ship at Si. joim's 
Collei^e. Ri\ers hef'aTi an in\estij^atum, continued lor 
five years, with J'r. Ilenrv Ifead, in whnii the latter, 
(eilain sensor} ner\es of \\ho^e arm had heeii esperi- 
nientally dixided. acted as suhjett. and Kuers «icte<l 
a's evj.ieiimeiUei. ajipKiny s.irious stimuli to the .um 
and reiordiiyu the plieiiomena ol returning i iitaneous 
seiisil'ility The exa< t irilerpretatioii ol this " Hum.in 
lv\|>erinienl in \’er\e i)i\|sion,'' j'liililished at length in 
nto<S {Jlnun \ol. xwi.. pp 3;3-45o), has been dis¬ 
puted 1'} suhse(|uent workiTs. whose dneryent lesulis. 
howeNvr. are at least p.irtK due to their emplosmeni 
ol diflercnt imlhods of procediiir Iliad's expeiimeiil 
has jKwer heen identnall} lepe.ited, and until this li.is 
been done we are ijrol>ahl} s.ile in trustiny to the ri salts 
leaihed l)\' the ima.mnc.iti\e .ueniiis and (he laiitioiis 
critical insight ol this rare 1 onihinatioii ol iiucsluiatois 
While uoikinii upon lleail’s aim, Rueis’s mdomit- 
ahle acti\'it\ led him to simultaneous onupalioii 
m other liclds Jn 1004 he assisted IVol James 
Ward to lound and to idil the Hiiiich Journal of 
J\'.\rliolo^v. and in that \ear he also icreiNed an in- 
Mtation to deluer the Crooiuan f.eitures in ujoh at 
the Koval College of PlnsKiaiis, ot wlmh in iXpij he 
iiad heen eleded a Fellow Tlie stud} of dni,'; effects 
had long interested him So. nwerliiig to the work 
he had doJie under Kiapelm manv }ears j>re\loiisly, he 
chose as lus sul'jeet for the Croonian Tei lures. •‘The 
Intluenee ot Ah.ohol and other Drugs on I'aliuiie " 
(Arnold, looS) Hut aUhoiigii he utilised Krapehn’s 
creo.i^tapli and main' ol Kta].ielin’s methods, Ruers’s 
Jlon lor disiOM'iing prtMoiis '‘faulty methods ol 
nneslimilion " and his diwotion to sii(.nli(l<- methods 
and anuraiv lould not lad to aihame the snhjeit 
(It no one ni,i\ it he more truK said than ot him.— 
Ji/hil lilifiit (jiKHl non ornavil He felt instineli\el\ that 
main ol the -upposcd el'le< 1' ol al(<'hol were reall} due 
to the suggi'lion. iiileiest, eseitemeiit 01 seiison 
stiimilation a< < ompanvini: the taking ol the iltiig 
.\((oidinglv he disguised the ding, and pieji.iri'd .1 
lontiol mixture whiih was iiidistinguish.ihle Irom it 
On leilam d<i\s (he dinu mixtuie was t.da.n, on othei 
da\' the contiol imxlure was taken, the suh)e< I rnnet 
knowing wlmh he was dunking He toimd that the 
sudden i ess.ition ol all tea and eolfee iiei ess.iry lor the 
sliid\ of the efieels ol (affeine indined a loss ol eiicrg}, 
and that other mental disturhame might m (iir through 
giving up all loims of .diohnlu drink Tlieielore most 
of his expmiments were I'anieil out more than twelve 
months atlei the taking ol iluse drinks had heen 
disionlimied Inslecmi ot lei'ording a single eigogram 
Rivers look seveial sets ol ergograms eai h d.n. ea< h 
set consisting usnallv ol six ergograms taken at intervals 
ot two mmules, and sepaialed Irom the next set l)\’ an 
interval ol thirtv or sixtv miiuites (leairanged that 
tlu drug mixture or (lie < ontiol miMuic sliould I'e t ikcn 
alter obtaining th<- first set ol ergogiams, whitli seived 
as .a stand.ird w’herewilh subseiiuenl sets on the same 
da\ might be compared. Ilewoiked with Mr Wehhei 
on alcoliol and caffeine, and was followed by the similar 
work of Dr. P. C. V. Jones in lyoS on strychnine, and 
ot i)r. J. (1. Slade in iQOi; on Lieiiig extract. 

With these vast mipiovements in method Rivers 
faded to confirm the conclusions of nearly all earliei 
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investigators on the eilccl'' ol trom s to 20 c.i nl 
absolute aliolio] on niiisiiil.ir work His lesults with 
these dole's, alike Im mu''(nkir and mental wotk. weie 
mainlv negative, and imleid willi largei doses (40 < < ) 
w ere \ ana bit ■ .md im on< hl^lv e , all hough an etpiiv alciil 
(juantitv ol whi'.kv '’.ivi an miiiiedi.ile iiu'te.ise ol 
must tilar wotk a iv-'idt wlmh sliongtv ''llggest^ tin 
inlliieme ol m iisorv siiimil.ilion lalliei than tlie direst 
diet t ol the tirug on tlu' I'eiiti.il iicivuiis svsiiin ot on 
the must Lilar ti'suc'' Pivcm lomluded that ah'oliol 
mav in ''omi* londilioii-' lavomablv ail on mtiM ulai 
work hv nil r^a^lng jiltsnuiahlc i motion and bv dulling 
sensatioiV' o! latigne. but iliat [uobablv ils nio'.l 
imporlaiil elbd i' to di prey's lughi 1 <c)nt,io|. thus 
tending (o iniriMM imiM ul.ir and to diminish mental 
etfa lem} 

h'l'orn the lon'liidiiig pass.igvs ol tliise ( roonian 
laatuii's the lollouing MUlem (^ mav be apliv died 
“'file branch ol jisvihologv in wln<h I am i hicllv 
mtiicsted Is that to wlmh ilu mime ol mdividmil 
jisvihoiogv Is iisuallv giviii It Is that blanch ol 
psuiiologv wlmb dvaK willi the dillcicmes in the 
nient.il lonsliliilioiis id dillercnt people-., ami b} an 
extension of the leim to the dilfenmes wlmh diai- 
.ideiise the iiiembeis ol dilleieiit rai es. . . . Ihi'-e 
expeiiineiits leave little doubt that variations m the 
.idioiis of drugs on dillereni peisoiis may have llieir 
hasH in deep-seated phv siohigu .il v.illations, and I 
believe that the sludv ol tlu^e vaii.itioiis o| siMepti- 
' bililv mav do more than perhaps am oilier line ol woik 
I to emdile us to undeisland the n.tlure ol temperament 
and the relation between the iiienlat and phvsual 
diar.idcrs uIikIi lorm its two .ispists” 'I'hrougliout 
bis lile Rivets was stiMdlad to this biologiiai stand¬ 
point. lonelating the jisv hologUi al with the ph} sio- 
logiial. and liopmg to di^ovei dilli'icnt menial levels 
corresponding to diflereiit nemal levels 

Now we .ipproac h the last phased) Rivers s j)s}< ho- 
logiial work, the oulcoine ol Ins w.ir expeiiemes In 
n)07 tic laid given up his I imersiiv tea'lung m e\- 
[MTimenl.il jisvdiologv , her ■-ix \eais before the wai 
lie had pul'lished nothing ot psvc bologna] or phvsio- 
lognal interest 'i'his was .1 peiiod in wliidi Kivem 
devoted hmisdl wholl) to the elhnologv and soc lologv 
ot piiiiiitive jieojiles 'I'he outbreak ol war found him 
lor the '.ec'oiid lime visiting Me-lanesia lor ethnological 
fielct work Imihng at first to get war work on his 
! retuin to Ftigland, Rivers set liimself to |>repare tlie 
! ltt/])atrnk Lediites on ■‘.Medicine, Magic- and Re 
hgion.” which he had heen invih-d to deliver Ic) the 
Roval College t)t Pliv nk i.in-' ol 1 -ondon m i<)i; and 
ic^ih. In 1(^15 Ills jjsv ehologic al and ethnological 
rese.in lies werc' lecogiiiscd bv the aw.ird to him ol a 
Kov.d Medal bv the Roval Sue let}, ot which he had 
heen elected a Fc-llow in look. In July ic>i5 he went 
as fiic‘dica! otlkei to the Maghull War Hospital, near 
J.iveipuol. ami m loit* to the ( raigloi.khart W.ir 
iluspit.il. F.dmburgh. recc-iving <i c-ommissic»n in the 
R.A M C. In Ihesf hos[)il.ds he began the work on the 
jisvehoneuroses that led him to liis studies ol the un¬ 
conscious and of dreams, which resuiled in his well- 
known book. “ Inslim t and the I monscious," and in 
a practie.'dly c-cmiplcted volume on “Conflict and 
Dream/’ winch m to be published posthumously. 
From 1917 he .ictc-d .is consulting ps)ehologi.st to the 
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Ri» .il Air Kirie, being attached to the Central Hospital 
(It Hampstead. 

This period marks not merely a new pimse in Rivers’s 
work, hut is also 1 harac tensed hv a distinrt (han;.ie in 
his personality and writings. In entenn,” the Army 
and in inv<rs(malini.; the psy(‘honeuroses he was fulfilling 
till' de.sires ol his youth. Whether throiiidi the realrsa- 
l)on of siieh lon;4-(hstarded or suppressed uislics, or 
r[irou|.’h other lauses, the ■'ratified desire of an 
opportunity for more sympathetic insijjht into the 
mentiil lile of his li-llous, he heiame .mother and a far 
happier man. hiffidcaiee ”a\e pkue to confidence, 
he>ilation to leriaints. reliienee to outspokenness, a 
somewhat lahoured literal} st\lc to one remarkahle 
for Its ease and 1 harm. .More than forty piihli<alions 
'< an t>e true ed to these \ears. between j<)ih and the date 
ot his de.ith It uas a period in whicli liis ;,'C'nins was 
released from its foimer sliaekles, in which intuition 
w.is less controlled h\’ intellectual douht, in whuh in¬ 
spiration hroii^hi with II the UMial ae(ompaniment of 
emotional i.oiuiction—e\en an occasional impatienee 
with those who failed to .u rept his point of view. But 
his llone^l, generous (hanuler lemamed unchan'^ed to 
the last. I'Aer willing to devote himseU unsparingly 
lo a (aiise lie believed ri^ht, or to ”t\e ol his best to 
help a lellovv-lieini; m mental distress, he woiked with 
an indomilalile self-denvm^ encii,'v, won the ;.;ratitude 
and aflection ot numherle'.s neivc-shattered soldier- 
jKitients, whom he treated with unsurpassed judgment 
and sucK'ss, and attracted all kinds of people to this 
new aspect of ]isy( liolouv. [’aiiiters, poets, authors, 
artisans, all < .ime to re< -ionise the value ot his work, to 
seek, to win. and to appaaiale his svmpatliv am! his 
Ineudship II was eli.uai uristie ol his ihorou^hness 
that while attached to the Koval Air horce he took 
mimeioiis lli.uhts, loopin;^ the loop and pertornung 
otiier trvinjc evolutions m the air, so that he nii^dit ;rain 
ade(|uate eK])crienee ot flvim: and l)e able lo trc'ut his 
patients and to test (amhd.ites satiskictorily. He had 
the (ourasic to delend much of Freud’s new teaching at 
a lime when it Wiis carele'slv (ondemned m totu by 
those in authority w ho were too ignorant or too imom- 
peteiit to form any just opinion ot its uricloubied merits 
and undoubted debc ts. ife was prepared lo admit the 
importance of the confiiet ol social factors with the 
se.xual instincts in certain p'\< lioneuroses ot (ivil lilc, 
hut in llie p.-)\c Iionenroscs ol warfare am] ol oc-cupations 
like nunm.u he believed that the conflietinit instimls 
were not se\u.d, Inil weie the clan;:er nistmets, related 
lo the in.stmct of sclt-[)resrrvation 

’i'hus m llie best simse ot the term Rivers became a 
man ot the woi Id and no longer a man ot the laboiatory 
and of the studv He found time to serve on the 
Medic .d Research ('oum d's Air Medic al ln\e.sti”;aUon 
('ommittee. on its .Nlenial Hisonlers f'ommitlee, on its 
Miners’ N‘ysia;imus Committee, and on the Psvc lio- 
loi^ica! Committee of its Indiisirial Fati-:ue Research 
Board He served on a c-ommittee, ot ecclesuistiail 
complexion, appointed lo imjuire into the new psycho- 
iherapv, and he had many close friends amon^ the 
missionaries, to whom he nave and from whom he 
received assisiance in the social and ethnological side 
ol their work. 

In in wliich year lie received lionorary degrees 
Irom the Universities of St. Andrews and Manchester, 


he returned to Cambridge as Priclector in Xatur 
Sciences at St. John’s College, and began immediate 
to exercise a wonderful influence over the youngs 
members of the University by his fascinating lecture 
his “ Sunday evenings,’’ and above all by his eve 
ready interest and sympathy. As he himself wrot 
after the war work “ which brought me into contu' 
with the real problems of life ... 1 ielt that it was 111 
])ossibIe for me lo return lo my life ot detachment 
And wlien a few months before Ins dcatli he was jt 
\ited by llie Labour Party to a still more jiublic sphe' 
of work, namely, to become a Pnrliamenlary Candida 
representing llie University of London, once again 1 
gave himscil unsparingly, lie wrote at the' time 
To one W'hose life has been passed in scientific resean 
and education the prospect of entering practical pohti 
('an he no light matter. But the limes are so ommou 
the outlook both for our c^wn country and the world i 
black, that if others think I cun he ol service in polila 
hie 1 cannot refuse.” On several occasions subs 
quently lie addressed interested London audienc.es, eoi 
sisting largely ot his supporters, on the relations 1) 
tw'ccn psychology aiul politics. It was one ot lIic 
very lectures -on the herd instinct—ai which it ha, 
pened that I look the chair, which was icj have forniv 
the basis of his Presidential Address to you liere to-da 
Rivers’s views on the so-called herd mstim t were 11 
natural outcome ot those whuh he had put lorvva: 
during the prec'edmg five years and (olleeled togeih 
in his “ Instinc t and the Umonscioiis " Uis aim 
writing this book was, as he says, “to provide 
biological theory (or the psychoneuroses,” lo view ri 
psytholngical trom the ])hysiological stanrlpomt. 1 
maintained that an exact cortcspondeiu e liolds I 
tween the inhibition of the physiologist and the 1 
pres-'ion ol the psychologist. He regarded nienl 
disuiders as mainly dependent 011 the c-oming tot 
surface of older activaties which liud been previou'- 
controlled or suppressed l)y the later prodiu Is of evot 
tion. Here Rivers went beyond adojjline Huglilin 
Jackson's (elebrated explanation of llte phenomena 
nervcuis disi'uses as arising Largely Irom the release 
lower-level avtivilu's from higher-level conliols 1 
further supposed that these lower-level avluUics re]), 
sent earlier racial activities helcl more or less in abt 
ante l)v activitie.s later accjuired. This conception 
derived from his work with Henry Head on nitanet: 
scmsibilily. Rivers coiiltl see but “two chief pos 
bililies” of inter]>reting the phenomena disclosc'd 
the study ot Head’s arm. Either epicnlic sensibih 
IS [irotopathic sensil'ility in greater perfec tion, or e 
protopathic sensibility and epieritic .sensibility repi 
sent two distinct .stages in the development of t 
nervous svstem Failing to see any other explanatu 
he adopted tlie .second ol these alternatives. He si 
posed that at some period of evolution, when epu ri 
sensibility, with its generally surface disliibution, 
high degree of discrimination, and its jiower of accuri 
localisation, made its aiipcaranee, the previously exi 
ing protopathic sensibility, with its punctate distnl 
tion. Its “ albor-notliing ” character, and its bre 
radiating locali.sution, became in part inhibited 
“suppressed,” m part blended or “fused” with t 
ncw'ly acquired sensibility so as to form a use 
product. He supposed that tlie suppressed porli 



NATURE 


Oc roHKR 7, 1932] 


4 ^Q 


perj>ibtc“cl m a (onditHui of un('on'^(’H)ll^ c. .ind 

he em[)luts^( fl the i)i()lo^n.al ini|)orlaiRe ot siii)])reN''i(»n. 
lie ('(uiMderefl al fir^t tiuit tlie protopatliK >enMl»ility 
“has all the (harai'ters we as^o(late with insiin<t,‘’ 
whereas the later ei)n nlie sensil)ilil\ h.ts the < h.iiat lets 
of Hllelliyenc (' or reason So lie <anie hold that 
tnslin(t “led lli<‘ animal kingdom a (crt.un disiame 
in the liiu‘ of proj^ress,” w li«'reu|)on "a new d(\eiop- 
incni h('”an on dilteunt Inu-s,” “ siailiny .1 new path. 
de\elopni,Lr a new ineihanism whuh utilised sin h poi- 
tions ol the old as sinleii its purpose “ 

Er’oliitio I'cr salnt\' ua'> tliiis the ke\no 1 e ol Rivers’s 
views on mentiil development. Iiisi as the evjierieme 
of the raleipiliar or l.ulpole is for the most part sup- 
])iesse<l III tlie e\perien< e of tin- hiitlerHv or iioy, so 
instimtive reartions tend to he suppressed in mtelh- 
genl e\penen< e whenever the imnieiliale and nnmodili 
able nature ot one hei omes im ompatihle with the 
diametmally opposite ehara( teis ol the othei lust 
as j)aTts of the protopalliK lose with tin' later .n ipiireil 
(‘pieritie sensihilitv', so ])arts of our eatlv evpenem e. o| 
wliifli other jj.irts aie supincssed. fuse with laur e\- 
perietiee in alteding adult eluuactcr “ l‘Aperien< e,“ 
lie explained, “hecomes nneoiisi lous heiause instiml 
.ind intelliyenee uin on diffen-nt lines and are in in.uiv 
respei is im ompalihle with one another “ 

I'Yom Ills |)onU ol view Rivets was natnialK led, 
wherever possihk-, to inteijiti'l aimoimal menl.il lam- 
di I ions in lei ms ol ie;.;ression to moi e pi unit iv e, hit lieMo 
suppressed attivities He held that the hvslcrias aie 
esseniiallv “ snhsiitulion neuroses,” (onneiti'd with 
and imKhlied h\ the ere-^arious iiistiin Is. and are 
lirnnanlv due to a regression to the ]»rimilivi' instiiKt- 
ive danger reaition ot iminohilitv, gre.ith modified hv 
siiegeslioii So, too, h(' held t h it t h<“ anxu tv neuiosi s, 
whii h aie for him es-,enliall\ “ie[iiession neinoses," 
also show regression, llioiieii less (omph'le, in the 
strength .ind Ireijiiemv ol emotional reaition, in the 
failure during stales o( ph.mlasv to .ippnsiale re.ilitv. 
in the leversion to the nightmares, and espeuallv tin.- 
territvmg animal die.ims, eh.iraeteiistn of iliildliood, 
in the Ol ( nrreiu <“ oJ i oinpulsorv arts, m 1 he desire lor 
solitude. el< He < nln iseil l''reud's loiueption ol tlu’ 
eeiisorship, siihstituting in plu e ol that anthropo- 
morplin allv-< oloured so<iologi<al parallel the phvsio 
lognal and non-leleulogual lomejition ul regression 
We .ite now in a position to examine Riveis's Ireal- 
meiU ol the gn'garious hehav lour ol .inimal and human 
life, on vvlmli he was still eng.iged at the time ol his 
death. In (h<‘ gregaiious inslim t he reiognised a 
eognilive .ispoi t wlinh lie (erimd “intuition.” an 
aOeitivi' aspeil whuh he leniiid “ s\ nip.ithvand a 
motor aspist whuh he teriiieil “mimisis” lie used 
“ mimesis ’’ lot the ])ioi ess ol imitation so fai .is n was 
unvvitttng, “svmpiithv ” he regarded as .dwavs tin- 
witting " 111111111011 ” he defimd as the piou ,s 
vvhereliy one peison is unwittmglv inllmme'l hv 
another's <ognitive aitivitv. Rut I fed sun- that the 
term “ unwitiinglv “ is not to he lonsideied lieu- as 
eiiiiivalent to ” tidi-p.ithii all) ” All that Rivers meant 
was that the iierson is induemed Ry leitain stimuli 
without appreiialing their nature .ind iru.unng He 
preferred tt>en'i[ilo\ the term "suggestion ’.isiovenng 
all the pnx esses hv whn li oni’ mind aUs on or is at ted 
on b) ,molher unwittingly. He supposed that in the 
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(Oiirse ol inent.d evolution epieiitie < h.inn tern do- 
])laeed the e.irlv piolop.ithn i li.ir.n lers of in'liiutivi, 
heliaviour owing to the iinnleme ot givg.nious hie, 
esjieii.dlv .iniong m-'eit' .in<l owing to the appe.it.mee 
.md development ol mli lligeiiu . esjiei i.dlv m m.m 
The siiggisiion inheunt m gieg.iiioiis hriiavioin im¬ 
plies some gr.uhi.ition ol mi m.d .md hoililv .1. 1 iv it v 
.Ml instiiulive .md unwilling dt'i nmin.ilion di'iiml 
I roll! the w III ing dist 1 imin.it ion ol inldligun e 

\\ ei(‘ he heie to d.iv Kiv 1 a would h.iv i' i .111 n d this 
'oincplion ol the evolution ol eii'g-uiou-. tile -.till 
linther hv «lAlingiiishing helwe»n the mou louK 
luidetless held and the lurd wlinh li.is .i'<|iine(l .1 
defnnte li.idet He would h.ivi' li.utd the dt-vdop 
nU'iU ol the new .ilti(t ot siihiniNsioii .md ol the m w 
hell.IV tour ol ohedienM' to the Iradei. .tiui he would 
ilouhlless li.ive .utieditul tin h.nhr with lh<- highei 
all( I ts ol ^llpel 101 It \ .ind lilt ptest ige, w itli tin highei 
<ognilion that (omes ol inluilive loK-'ighl. and with 
the highei heh.ivioiir ol liilmlive ad.i |)l .1 1 loll. mill.itive, 
.md (omm.md 1 ixp<'tt. loo that he would h.i\<- 
sk el died (he <le\ i lopiiu ill ol -nil l.Ui 1 |oi iia ol so< i.il 
.!< ttv ilV. ( otnpln alld h\ the mtet.n 1 ton and 1 omhm.i- 
tion ol intdiei tn.d .md ni'tiinlive pioMs-.,, the 
witting deliheralions and de< isioiis on tin p.iil ol the 
leailir, ami the intellei tii.d imdi ist.iinlme ol the 
leasons |oi llieir (otilideme in him .md loi their 
.ippiopn.ite hih.ivimir on tin pait ol tlio-r who 
.ire led 

Rill It vvniiM he idle llll tin r to -.pei ill.lie on the ide.i. 
ol whidi we li.ive heeii rohhi d l)v klvlls^ imiimelv 
de.llh Ia'I Us r.ithel lonsole oul'-dve^ with tin v.i-^l 
.miouiit ol vahi.ihle .md stieev-'live iii.iteii.il whuh he 
has letl hdmul .ind with tin stimiil.itmg numoins ol 
one who, d'■^l)I 1 e the kn t th.il his lli.litli w.a never 
rohiisl, (lev oil d liinisill iiiispai High to si leiititu work 
.ind to the (l.iims ol anv desr 1 \ mg hum.in ix mgs oi ol 
,mv (l( serv mg lumi.iin ( aiise that wete iii.nie upon liiiii. 
'little .ire, no doiiht, some who hdiive th.il Riviis’s 
lailiir expelimcnl.d psvihologn.d woik on vision, 
on 1 III elfi I ts ol di ugs. , 111(1 (di ( nl.mt (Ills s( ii-.ihilit v 
islikilv to hi ntou Listing ih.m Ills i.lit r spM ukitions 
on the n.iliiie ol instim 1 , the inn oust lous. dit .mis, .md 
the ps\( honeiiioses .\o one tan doiiht the siientifu 
iH'rm.meine (il his investigations m tin kihor.ilorv or 
in the field, tluv all a st.imhiig moruimenl ol 
thoroughness .md .niur.nv (oinhmed with (iitnism 
.md ginius ikii even those who hesit.ite to suppose 
th.il at some ddinile peiiod in nniil.d evolution m- 
idligeine suddenly in.ule its .ippiai.ime and u.is 
gr.ilted on to inslimt. or that ipitiitn sensihilitv was 
siiddenlv .nided to a ment.il lih wlinh had heloie 
enioved onlv prolo|).ilhn si-nsihiiil v- ev en tho'e who 
m.iv not see eve to eve with Rivers on ihest* .uvl other 
lund.imental views on wlinh inmh ol his l.Uei uoik 
rested, will he foiemosl m let ogiiising tlie exti.nudmary 
stiii.ul.itmg, suggestive, .md liuiltul (haiatltr ot .dl 
lliji he poured lorlh with sin h .islounding speed .i^kI 
piohi'-ion duimg the dosing ve.irs ol Ills lile Ahovc 
.dl, we mourn a te.iehiT who w.is not merelv a man of 
s( leiKe devoted to ahsir.n 1 prohlenis. hut who leaiised 
the v.due of and took .1 kein di light in ajiplving the* 
knowledge gainid in liis sjxs 1,1 1 snhjix t lo moie re.d and 
liv ing jirohlems ot a more ( oin rete, pra( In .d. e‘v 11 v day 
ehar.n'ler. Rivers'^ larefiil methods of investigating 
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I ul.iru'<)iiN ^{“nsll)lllt\ :ind the rationale of his sum‘s^ful 
IrcMlnH'iit of iliu psu'lioncurosi's were direrth due to 
lii> i)>\('tiol()onal training; So, too, his epoch-making 
fit'! o\ cries and \ i(“Us in llic field ol anthropology 
on llie spread and mnllict of cultures were largely flue 
to the apiiliialion of that training. Shortly lielore his 
itcalh he was (le\ cloping, as a lonirniltoc memlier <»[ 
the rndustrial Ihiligiie l<<-scar< h Ito.ird. an intense 
interest in tli.it voungesl ai)|)!naln)n ol }>sv( hedogv, 
n,inif-l_\. to the ini|)ro\enieiit of human (onditions in 
indusirtal and (onimcri lal work 1>\ the methods of ox- 
ptiiimiit.d (isy liology applied to fatigue .study, motion 
study, and Noration.il selection 


Unhappily, men of .such wide sympathies and under¬ 
standing as Rivers, comhined with a devotion to scien¬ 
tific work, arc rare. lie himself recognised that 
‘‘ s))ccialisation has ... in recent years reached such 
a pitch that it has become a serious evil. There is 
e\en a tendency,” he rightly said, ‘‘to regard with 
susjudon one who betrays the possession of know- 
Itxige or attainments outside a narrov\ c ircle of interests'’ 
{Hrit. Jour of Psyrhot , vol. x., p. i8,j). lai his hte, 
his wisdom, ins wide mtere.sts, .sympathies and attain¬ 
ments, and the geneiosity and honesty of Ins charac ter, 
be an example to us in the common oliject of our 
meeting this week—the advancement of science. 


Obituary. 


1‘KOF. F 1) IiROWN 

''\i regret to announce the deatli, can August 2, at 
kcmueia, New 7 caland, ot emeritus prolossor 
l-’iederick Pcumkis Itrown. at tlii' age of sewentv yeais. 
krol Ih'own began the stiuh of chemistry in 1870. 
under iM Matthic-s-,< n, at Si Ikiitholomc•w^ Hospital. 
On tlic death ot Or Malthie.sscn, he (‘ontiniied Ins 
stu(ile^ at the Royal ( ollege <A Sc lenc’c. .Soutli Kensing¬ 
ton and afterwards in Leipzig On his return to 
I'higland about 1S76. he began research work at the 
london Jnslitution with Prof. Armstrong, whom he 
had known at St. Hartholomew'.s lie then sjeent 
somc‘ tunc in I'rof Outhrici’s laboratory and atler- 
waids m the Univcisity f,aboratory. Oxtord During 
tills period, he wa^ concernccl in the teaching of 
c-henu''tn at Chellc-nham and (‘lillc.m Colleges and 
he alsc) su|icrMsed the coiislnic lion ot tlie chemual 
lahc)ra^olle^ m l’mv(‘rsit\‘College. Nottingham. 

In 188^^ (frown was ajipomled professor of c hemistry 
and j)h\sics m Auckland University ('college, a post 
he lic'ld until i')i4. when he came to ICngland ; but 
he wa'' so l|p^el b\ the c'ondltl()n^ of the war, especially 
the bombim:. that lie ga\c up his intention ol settling 
iiere and. in i<)i8. letumed to the (|uiel of New Zealand, 
lie did the- greatest possible seivue to the cause of 
snentifi' educ-alion in New Zealand, where he w'as 
generall) held in high esteem. 

A man cd miginal and independent, aristocratic riiincl 
but entirely niiobtrusue ihougli (harming manner, 
firm and dear in his comic lions and with a spenallv 
developed sL'iiseol acc urac) and thoroughness, Ifrown's 
scientific work w.is of a d.issu diarader, though 
through foiee ol circumstances it could not be large 
m amount . h(A\e\er. he not cmly macle the licsl c»l 
the matetial tliat w.is at his clisposal m Auckland but 
was al'o 'lie < e-s!ul in inspiring those' who studied 
undei liim with Ills own high coneeplioiis of scientific 
dut\. 'i'he work In whidi he is liesl known probably 
IS tiiat rel.itmg to fractional elMillation. a subject on 
which he w.i' an aiitlioru\ in eailv days, he .dso 
jiaid imic'h attention to the c \ .midc proc c'ss of extiac ting 

g(^d 

Pkof. IC T. Tkouton, F R fs. 

At Trinit) < tilkge. Dublin, in the ’eighties of last 
cenluiA. there assembled under Prof. I’'it/(jeial(l a 
small liiind of enthusiastic ph\.si<'ists of great ability 
and originality, brought tcagolher in a common aeimira- 
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lion and affection for their chief. Names which will 
idwa\ s he' c onnected with this brilliant school ot ])ln sirs 
are ]o\\, Pre'ston. and Trouton. FitzGeiald himself 
did not In e to be fifl), Preston died in his fortieth year, 
and now, to the great grief ot al! tho.se who excr knew 
him, Tiouton has left us at the uge of fifty-eight, after 
having lieen kept by illness for the past ten yeeirs from 
the researches he loved. 

Trouton was boin in Dublin in November 1863, the 
son of a family well known in that eity. As a student 
at Trinity College he gave early evidene'o ot that 
versatility and ejuieknes.s of grasp whieh ciiarartciised 
Ins scientific career. He studied both engineering and 
llie physical scu'iie es, and before giadualing had alre.idy 
on one hand taken a leading part in surveving for 
a railway, and on the other enimciated that connexion 
between latent heat and molecular weight which is 
known as Tronton’s Law.^ lie closed a hnlhant under¬ 
graduate career liy taking degrees in engineering and 
.science at the same time, being awarded the covele'd 
Largo Gold Medal, rarely bestowed tor scu'nce. He 
at once became a.ssistant to the prolesscjr of physics 
at Trinity Follege, and until Fit/Gerald's death in 
lejoi he remained the cherished colleague and intimate 
friend of that great man. They earned out in c'ollabora- 
tinn manv experiments, including an important series 
confiiming. to a liigh degree of aee.urarv'. Ohm's law 
for electrolytes. Trouton never spoke of IntzGerald 
without emotion charae tcristie of Ins generous nature. 

'I'he Dul*lin school was imrneTliately -slruek with the 
imjiorlance of Hertz's experiments on electromagnetic 
waves, which were published in 1887 and i88<S, m^cl 
Trouton was one of the first to repeat them and to 
earrv out original work on the suhjeet He settled 
the long-disputed ciuestion as to the relation between 
the dirc'cticm of the vibration in the wave-front of an 
eleclromagnelic. (light) wave and the plane of polari.sa- 
lion, by showing llial tlie electric- vector is normal to, 
and the magnetic vector in, the plane of polarisation. 
He demonstrated many analogies with optical experi- 
mc'nts iiy suilahlv incTcasing the .size of the apjiaralus 
to correspond to the great wave-length ol the Hertzian 
waves—liius a wall built of bricks ol paraffin wax was 
Used to rc’place the soap film ot ordinary light experi¬ 
ments. 'J'roulon’s work did much to establish the 
common electromagnetic nature of oidiiiary light and 
of Hertzian waves. 

• if M lw tin ni'ilc'ciil.cr weight, L lln' latent Ik .it,'I the absolute tcinpera- 
tuif, ilioii ML/1' is (oiistant 
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FitzGerald was deeply interested in the <juCbtion ot 
the possibility ot detecting the earth’s motion through 
the aether, and Iroiiton eagerly took up a suggestKin 
to investigate the mechaiiuul elTect of ch,iruing a 
condenser luoving m the plane ol its platen through 
the tether. The eNperinient. whieh is well known to 
all students of lelatuity. gave u negatue result. It 
was m 1902, just alter this research, that Trouton was 
appointed to the ()uain professorship ot ph\sns .it 
UnivcrsiU College, London. He had at the time been 
for some \ears a bellow of the Ko\al Society Ills 
first work here was to repent, witli Xo'lde, the < omleiiser 
oxpenment in an improved iorm. Latei he devised 
anothei experiment, designed to detect the l ilzGitald 
shrinkage, wliicii consisted in (oinjxuing the eleilru.d 
resistance ol a wire when moving in and aiross the 
a?tlier stream. 'J'his was tamed out m < ol la 1 jurat ion 
with ,Mr. (now J’rof.) A. 0 . Kankme. and led to a 
negative re.sult. The results of these exjjerinients are 
in atcord willi the theory ot relativity, toi wliuii thev 
offer important t videme. 

_ Trouton earned out leseiuehes in a varielv of diiec- 
tions, induding .some on the viscositv of soliiK. and 
others on the ('ondensation of water v.ipour on thflerent 
surfaces, the latter ol winch led to the di.sioveiv ot an 
interesting analogy to the James Thomson jiortion of 
an isothermal. Ills last work vv.is on tin-adsoiption of 
d\e-stulls on sand at various < oncenlrations, and gave 
results ul an intriguing nature whn luannut liedesi rihed 
here. Jl was wliile engaged on these mvestig.itiims 
in 1912 that 'rrmilon was aUa( keel by a severe illness 
He recovered fiom a prolonged prostration sultulently 
lor It to l)e liopecl that he would he able to attend the 
meeting ol the Butisli Association in .\usiralia in 
1914, and he was ch'eied firesident ot See tion .-X for 
that meeting. He prepared Ins presidential adelress, 
but was unable to travel, as an early operation was 
advised. It was helel (e) he [lartlj successful, Iml he 
never walked again. When he resigned his pio* 


fessorship at Universitv College he received the title 
of emeritus prolesseir. 

The investigation ol newvlv eliseovenxl eir ol neglected 
phenomena ha<i a great lascmalion lor Tiouton ; he 
was alwavs breaking liesh gioimd, and ha<l little 
inclination loi working over suhjcits on vvlmh many 
investigations had hem eaired out " jxniring watei 
on a drowned lat.” as he »b.ii.n li 1 isticallv (“xpies.sed 
It In dailv lite he v\.\s a man o| gie.il (haiin ami 
simenlv; Ins wit. Ins huovamv. .md his whimsical 
and im mv e phrases weie a < oiislanl delight. 1 le never 
lost an oiiportunitv ot helping .1 student or colleague, 
and his kiiulhness was evident m .dl Ins m lions, a 
kuullmess v\hi<li had Us loots tn stiength, .ind not 
weakness, of <liaiaiter \\ lien m tlu' piime ol hie 
he w.is struck down bv a iincl and lingemig illness he 
cal lied his < lua 11 illness to his < ou< li, .tml w oiild ret eiv e 
visitois with siimething like- the old twinkle in Ills eve 
Iditedid not sjiare him , he lost two Ix.pelul ami helove<| 
Sons m ihc' war. tim! s.iw all hope ol usoviav slowlv’ 
])as> born liim. lie* dud pea<<lullv at bis boiise .it 
Howne on Sepleinber 21, .iml, alllimigb his (leMlh was 
not uiiexpisled, it brought to liis li lends a distress no 
less poignant foi that 

K \ lev C .\. 

W !•: regret I0 see .umoum < nu-nl ^ ot (lie lollowing 
deaths •—l‘rol. ;\rtluir M.ivei, loinu’ilv direc im o( the 
botanic Garden at Marburg, at the age ol seventy- 
two vears, Dr. William Ketlmr, loimerlv (hemisl to 
tiicW.ii 1 Jeparlment, aged eightV-two , on Septiauher 
25, Prof I P. Kuenen, ol the L'niveisiiv o| Levden, 
aged lilty-five ; on Sejilemher 27, Mi. Mu hie Sinitii, 
late director ol the Kodaik.ui.i! and .Madras Observa¬ 
tories, and on Septemher 2S, Major-Geneial Janies 
Wateihouse, Irom i<SP6 to i.Stjy Assistant Surveyor- 
General in charge of jilioiogiaplm operations in the 
Surv e) or - Geiiei.trs OMieeg (.ilcutta, at llu' age of 
eiglily veais 


Current Topics and Events. 


'I'lii' Immhcth aninvi-rsary of tlie liiilti of Mc'iulel 
was celfbi.lied in I-irunii on Se])tcinber 23 l.ist J he 
Govu'rniiient of Czci ho-Slovaki.i ]jl,K.ed genci'oiis hinds 
at tlie d1spos.1l uf a loud lomniitloe, whuli arr.mgad 
tlu“ Ceiitenaiv celc'hr.itions with the ]il)eralilv and 
efhcic-ncv that wo h.ive learnt to e.vpect fmni tlie new 
C/ec lio-Slovakian state Credit is ('-.[)( < lallv <luc to 
the eoinniittei' for haviitg m.i.'. tlie lentenaiv an 
oc(astou lor Iningnig together, for tlu' fust turn snuc 
tlie war, geneticists ol all lands, ilu' \ isilois comprising 
represimtalives of Ameiic.i, \iist 1 la, I )ennt.u k. 
JXiglaml, I'lnlaml, (ieimany, TTollaml, India, lajian, 
Jugosl.ivia, Xorw.i}, Pol.vml, Sweden, and Swil'c,- 
land 'I'lio oflu i.il pioceednigs openeil v\itli .1 vuit 
to tlu' immastc'rv in wlmli .Memh'l li.id lived, ami to 
the .adjoining g.irdcn in winch lie 111.ide Ills cxperi- 
inents W'le.iths weie l.mt before the monninent of 
Mendel which was etci ted m j<mo, .ind spi'cclies wc-ie 
made bv the cliaiiinan ol the local Nalinwissen- 
achafllichci X'ercin bv the 0llu1.1l repiescntalive of 
the Government, by the Biirgomcister, by Plot. 
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bawm Daiir (P.crlni). l^rof Cliodal (Geneva), J’rof 
\einec (friigne), .Mi S Pe.is(' (( anibndge). '"td Prof 
Illis (Hrinm) At the him h<‘on vvlmh followed, the 
pnm.ipal speakri was Pro! Welistcni (Vieiin.i), wlvo 
cmptiasisc.-(l particularly tlu- intei national stgiufu anco 
of the event Proi (' H Daveiipoit (Washington) 
replied, and tlu* ollicial proceedings tcimin.ited with a 
speech bv Prof Jiichard Herlwi|-, (Munuh). In the 
evening, a special performance w.is given at thcopeia, 
to whuh the guests were invited it was the first 
occasion 111 Hi unit on wliuli the works of (Vei Ii and 
Ciennan (oinposers had .ippe.ireil on the s.ime pro- 
giaiiime, a luatlev loc.dly ol miu li < oininenl .iml great 
imp irlame The next ilav .111 expedition to recently 
disi oveied and \ ciy re in.11 kalilc' ( a us in the Moravian 
Kaist was aria!ig<-d (t is to bi* hoped that tlie success 
ol tins gatliering will cmonr.ige others to organise 
congresses that are nilcnn.itiomd and not morclv 
inter-allied, m ordci that ihe fiiendslups .ind inter¬ 
course which tlu' war destroved ni.iy be once more 
built up. 
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A Ki\i)i fiiiutioii w.is fiiKilIcf! at tlio I.oikIoii 
S(.ho()l (;f I'ropical McmIk ino on Mondav oscjiin^ of 
Iasi S<'ptL‘nil)C[ '5, hclorc a comp.inv <»f Ju' inis 

(»1 tlu' SiIiodI and tlio f.innK’, when tli<‘ (ir^l nuiU of 
the new medal iiistituled in mernou ol Sii Patnek 
Maiison was piesenled to Ins widow \iajor-(jencral 
Sir W dll,nil i 1 islmiaii, wlio niadi' the picseiit.ition, 
< \plaiiieil that the medal w<is the -.nLi-l''Sue of ti 
pi(»|e( I by tiieini'. of Sii Patriek Mansoii to presimt 
to the S< liool a poitr.nt of its dliistnoiis oneinatoi. 
As the tesidl ot an appeal for this purpose, snbsi rip- 
lions m extess of the ailii.d letpiiiemeiits <jiileklv 
came m linm manv j'aits of the woilt.l, act oni[)anied 
1)\ mimeious\ci\ ior<li,d tnbntes »)l <ippio\.d 'file 
poiliait had he<‘n jireseiUed, .nu! wlu'ii all evjH'nscs 
h.id lieen met theie still ri.'inaincd a l.ialame whuh 
the <omnutt(.e of siibsi riheis thought would t'liul its 
most liajipiK iiis[)iu-d a[)pli(Mtiou m .1 medal com- 
memuiattxe ot Sir P.itru k Maiisoii’s unu[u(‘ position 
m the lijsion of tiopic.d meduiue In a giaceful 
speeih Sii William l.eishm.an .diudeil to tiu' mnn\ 
wa\’.s win kI>\', tuilside the kiboiatoiv, ipiite as idtert- 
i\el\' as within it, A wife e.in liiither liet husband's 
woilt, and saiil that it was with a lull .ijii^ieuatioii of 
till' Liii nnisiani es liom this [unnt ol \iew, .md nut 
<is .1 mere lomplmu nl, tli.it the lomiiuttee desireil to 
oiler the liisl-minted medal to L.idy Manson 

-M In I'kui <nu K, Mimstei of I'ublic \\'oiks, w.is 
pieseiit .it tests on Seplenibel m connexion with 
the utilis.ilion of tid.d oowoi at Aheiwixieh, ne.ir 
Blest 'the s( heme is to comprise a b.inage 150 
meties in length, whuh will peimit ol the stoiage 111 
a tidal basin of fioin one to font million i ubie metres 
of walet, de])endmg on (he tid.d i.inge l■’oul tur¬ 
bines are to be installed, woikmg botli on tiie ebb 
.iml liow of (he tide .md i .apabie ol delnermg 750-1200 
lip I hi se are loiipled to .dti-rnatois delivering 
current .it 1500 volts This station is to vvutk in 
tonjnnctuui willi a waler-powei st.itioii developing 
powi-i from nviT-tlow, and tlte latter is ti9 bo used to 
ii'gulai ise the inlei nut lent oil tjuit fioni the tidal-povvei 
s( heme Should the lesuitsof this invi'stigation prove 
satisfaclorv it is inteiuled to develop a mucli l.irgtr 
.scheme on the lvalue, .md, aciordmg to the I iiin's of 
SeptembiT j.S, the minister cxpiesscd ttie opmum that 
tins would enable eleitiical encigy to be snpjilied to 
llie whole of Western h'laiue 

Wi: learn fiom ttic C/u'iiiical that the tliaum.in 
of lh(' Allied Chemical and Dje Coiporation of >ievv 
Yoik has oheieil, tiiroiigii llic Ameiican Chemiial 
Society, an annual pn/.e of '‘),ooo dntlais " to leward 
the ( henusl. residing m IIh- L'liitc'd States, who m the 
oinnioii of a properly constituted jury has tontrihiiled 
most to the Ix'iielil of the si leiito and of thi* workl ” 
Jif tommiinicalmg the oflei, the chaiiman of tlie Coi- 
poratioM wiiles " K’eahsing, as we tio, the enormous 
mrlueiKC whidi clieinists woiking m .ill the fields of 
that silence will have on llu' well.are ot tlie world, 
V e desire I)\ this pri/e so to eticuinage tlic workers 
that even l.irgin- benefits should aci rue than those 
which have .dieadv placed the woild iiiidci sm.h a 
<|ebt of gratitude to the piofession ” Last wx*ek refer- 
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once was ma<le in our columns (p 4f‘)«)) to nuincious 
substantial gifts by industrial concerns m (aumanv 
to Germ.in universities to assist m the te.uhing ot 
scientilic subjects, ])artK.iiIarly chemistry. Thus 111 
both the I'mted States and m Gi'rm.iny, commercial 
men ami mamilacluiers .iic shoumg tlunr appieci.i- 
lion ol the value ol uh.it may be term<*d, n'seaieh in 
pure scieiK e 

Aev oRDiNo to Science, the Ameiican Medical \s-.(k1cI- 
lion has agieed to i o-operati' vvitli the diiei.tors of 
the Goigas Memon.il Institute of Tropical and Pre¬ 
ventive .Medicine m establishing the institute, ami 
a committee of the Assoilation has issued .in appeal 
for Siibstriplioiis The committee is .igreed that the 
most suitable memorial to M.ijor-Geiieial Willi.im C. 
(iorgas would be siuh .in institute, and coii'-.iilers tli.it 
I no mole .ipjiropiiale place tii.m P.ni.uua Citv, wheic 
(ieneial Gorgas’s gnsit woik m stemming liopieal 
(hsr.mcs w.is done, cmild have been sidei ted The 
Government of Panama b.is given the S.nito Tomas 
ilosjntal, ami .iKo the kind on wlmli it is proposed 
to build tlic labor.itorics ami departments lor ri'seaix li, 
to lonslitute tlu* memon.il institute . Dr l-t P. 
Slioiig lias been appointed scientific director. It is 
.dso mtcmied tliat a (iorg.is Sc hool ol Sanit.dion sli.dl 
bo estabhslicd in Tuscaloosa, Al.di.ima, tor training 
public hcxilth woikeis and sanitary engineers especi- 
allv foi' work in the Sontliern Slates of Ainetic.i An 
endowment of some 1,300,000/ will be necessary to 
c.iriy out m full the jmiposed memon.il 

Prof Swiivcai KamoN' v Cvjai. has retired from 
liie chair ot histologv' and ]),ithologic.il .in.ilomy m 
tlic I'niversily of Madiid Tins distingiimhed man 
of science, who is a Toieign Memboi o( tiu' K’oyal 
Societv, h.is been the lecipieiit of mimeioiis honours 
m Spam, including (he T.c hogaiay ined.il, prcseutc'd to 
I him m the ]<<)) .il Academy of Scieiic es by the Kmg ot 
Sp.un Tlie Spanish (ioveniimml lias mtrodm od a lull 
fc»r I he Const rm tion ol a building fm the C.ij.il Institute, 
constituted m uiio, wliuli cariies with it an api>ro- 
pii.ition ot neailv . divided into lour sums to 

lie exiiemlc'd .inmiallv fiom to ic)2s on the build¬ 
ing designated as Caj.iTs Ihological (nslilute , in 
addition, .1 grant of about i 700/ is to be i)rov ide<l lor 
mamlenaiici' d ho woik of the mslitute will be 
direc ted by a board of liustei's imdei tlie c liairmanshij) 
of C.ij.il himself 

Aivot;!' a yeai ago the Chemical S<.)Cietv issued .in 
appeal to its fellows to assist in the .illevi.ilion of 
distress <imong cheinisls and other scientific workers 
m Kiissia Since then a sum of inoic than 210/ has 
been reesnved, and .dioiit 170/. ol it was devoted to 
the jmn base of clotliing, wdiic.-h has been distributed 
among men of science m Lkatcrmbiirg, Moscow', and 
Petrograd In addition, tlucc c.ases containing 
clotbmg ami book.s b.iv'c been sent to the latter two 
citic's It is now known dcdiniLely that tlie packages 
have nvK lied those lor vvliom they wore intemlecl, so 
that tlie possibility ol gifts going aslr.iy need no 
longer deter possible subsciibcrs. Tlierc is every 
ro.asoii to leaf tliat during the c.oiiimg winter distress 
will be as acute as it was a year ago, and the C hemical 



NATURE 


()( TOHER 7 , 1922 I 


49 ;> 


Society appeals to all Tintish chemists to j;i\f assist¬ 
ance Clifts of money, clothing, books, aiul recent 
chemical literature should be addressed to the AsmsI- 
ant Secretary, 1 he ('heimcal bocietc, Ihnhngion 
fjoiisc, Piceadillc, W i 

In Ills piesidcnlMl .nhln'ss delicered befme the 
]<oyal Aiilhropological Institute (\ol hi part i ) the 
late Dr Kicers laid special stiess on tin- dilliculties 
which impede research bv the excessive u>si of jirini- 
ing and book pioduction, and the use m leiit and taxi's 
for ai commodntion used by scientilii societies lie 
pointed out how closely all the bianclies ot .inthmpo- 
logical woik—jiliysical, sociological, aii Ideologic,d. 
])sychologi( al —are connected N'limeiuiis societies, 
like the Jtoval Asiatic, Afiuan, and J.ipaii societies, 
with the Ilc-lli'inc and Roman soi lelies and tliat 
sjiccially dexoted to fnlk-lme, sliould become mote 
clos('l\ aliii'd tliaii is the c.ise at ])iesent I he pro- 
\ isioiiol a common building w ith .nlc<|u,iiea< i ominoda- 
tion lor a lectin e room, lil)i,ir\-, and si't let ana I <[u.nteis 
would do nnicli to icdiue ex|)i ndiline and piomoti' 
ellnii'iicx 1 lie leading so( iet\, the I\‘o\al \ntliropo- 
logiial [nstiliitc', IS most niade(|iiatel\’ housed, while 
the J'olk-ioie Soi icl\ lias no hctidijiiaiters ol its own 
It ]s (piiti' time tliat an e.irin'st eltoit \\,is made to 
reorganise llu' work ol these and snnil.ir sucielies 
Individual je.doiisU's ami jnejii<]ices must be eii- 
coimteiid, lull tlie s|)int ol i oiu ili.itiou, leiiilon ed 
bv the difiK uities ol (lie piesi'nl situation, slumld 
siu ( (( d 111 fr.nmng a sc lu-ine oi c o-opei.ilion 

I \ a< Col d.iiu e x\lt h .111 angeincnls iolJ< a\ ed loi niaii\ 
)cais jiast tlieie is to lii- a seiu-s cil ineelmgs, gem i.dlv 


on alleniate Momlaxs .it > n M , at the Metc'orologii ai 
Ohice, South Kensington, for the niloim.il discussion 
of important c onlnbutioiis in meleoiologit a I litei.it lire, 
especially m foicigii .ind ( oloin.d loinn.ils 'I he 
meetings will coniineme mi Mmid.iv, (Iclobi'i i(). 
when, .is ciisioiii.iix .it the hmt ineetmg, the dis¬ 
cussion will be' opened l‘\ 'sii A.ipii 1 Sliaw ’I lie 
subjc'i t is ,1 pa pel b\ \’ I hei hues " On 1 he il \ n.iinu s 
of tin eiiculai \nile\ with api>lu,ition to the- .itmo- 
spheie .ind .itmosjdieiic \mtc'\ ol wa\c‘ motions ” 

Tin: llniii ol the senes of ii i tines, umlei Ihe.iuspices 
ot the Instill!le of 1 ‘h\ su s, on pin sh s ami (he pin su ist 
111 imlustn' will bc' gueii b\ Mi c hllool (' I’.iteison, 
whci w ill t.ilvi' as his subiei t. " 1 In- I 'In ''i< is I in Idei li 1- 
cal J-aiginofimg " ’Ihe li'eluic will lie delneied 011 
W'ediiesdav Oilobi'i iS at o i> \i .il ttie liislitntioii 
of ]’’iectiu al Thigniei is. \'u toi la iMiib.inkmeiit, \\ C 1. 

(K the lecmnuieml.tlion of tie* imnmidee of 
in.inagc’ineiit of .Sinm. i/o/m,/-, tlieionmiloi the 
1 iisiitiilioii ol Icliitiual I'ligmei'is lias .ip|>oniled 
Ml \\ K ( oopei to be rclitol o| ihe juiblualion 111 
sm i ession to the lale Mi b li Wallet Mi (oopei 
was <ii ling edit 01 oi ,Sm/ m a Ah'h.u 111 t lie In si \ eai 
ot Its ex mt el ice, J NoN, and a! ti'i w aois was i dilm lioin 
l.Soo to l<ioi 

'liii llonu' SeiH't.in’ gnes notiii lliai siinuiier 
tune will leasi' this yeai .it t i‘ \ xi (-.nmiiier lime) m 
the mm 11 mg ol Sunda\ , < )< loin 1 N, w In 11 i loi ks will 
bc I'ut b.M k to e \ \i ‘I lie s1101 lei pt i lod ol siimim'r 
time pi( sciibed b\ tlu' Siimnn-i I line Act, loJ-i, does 
not opi'iate this ye<ii 


Our Astronomical Column. 


()< roin.K Ml i ron Snow 1 ns —'I he moni li o! Oi lober 
is iisiialle c>ne ol the best pt i k ids h ii < ibserx ing inetei u's 
'I he moon will mlerleie tins \ eat in I lie e.n 1 \ jiail of 
till' mmil h, lull <lining llie last h.ill, obst 1 \ .iiimis max- 
be satisla< turiK' ina<le Ihe iluct slio\\< i geneiall\- 
' Isible hills 111 tile thiol week ot llie niontii, and is 
diieileii fioin a radi.ud pmnt at oi s-15 on Die 
lioi lli-e.istei n liordefs ol ( M'lon i liel e |s ,1 !so a st 1 mig 
showci wim li supplies slow ,ind olleii lirilh.nil ineteois 
at about Ihe s.imc time as tlie Oiioinds, but tins 
ladianl 111 Ihe e.islern legimi ot ,\iies .it |g ■ gi 
appears to be xisible foi a long jniioil, .nul is abo 
seen in the months of Noxeinber and lieiembei 
The 'lauiids oltc'ii lorm a toiis|mnmis ihsp|.i\ to- 
waids the end o| (Jclober, bm liiey ,ne guieially 
more abumhnit 111 Noxeinber lli.in al anx oliiei 
time ot the xe.ir 'I'he latlel sliowci uehls nietems 
Xerx'siniiiai (o llie Xnetids, and Ineballs.ne lieipiently 
nileimingled with Ihesin.dlei members ot tlit stie.im 
The I Inet radiant is al b| a gj , il is dillii nil to 
define the date of niaxumiin, but b nsiiaJlx on 111 s 
between Noxiniber go and gt 

TJio meteoni .iitixity of Oetobei is not tonliiied 
U) a feu systems, loi a xery large lunnber, (eit.iinh 
sexcial liumlieds, ni.i\ be leioginsc-d lliev aie, 
lioxxcx'ei, lor the most p.nt feeble, like ttie majoritx’ 
of tJie sxsleins xxhicli aie disliibnti'd ox ei the 
fiti^inent 

jPau xi.i AXLS C)i' gg ( r.pin'ios —l)r llailow 
Shapley’s estinuit<‘t> of tlu' ilistames of tin' globiil.ir 
rliistors rest the assumed .ibsoliite m.igin- 

ludc.s of J 3 ( cpheid xaiiables It is xery 

desirable To baxe as many mdependent detennina- 
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lloiis .1'. ]H,issd)l<' ot the distames ol the IiiighUi 
(ejilieids, III older to i liei k tin 11 .issinned ahsolute 
maguUiidis l»i S .\ Mihlitll has deli 1 mined the 
11 igoiioliiet 1 n .d pai allaxes ol g : ol I lieiii. .ind publisln s 
1 ll'‘ u suits 111 t lie (t/oai t'tlt-'i 1' Im Seplernhei I’c l luijis 
the most doiiblliil lioiiit is llie im.in |\ii.dl<ix ot tile 
coiniiaiismi siais , iliex' an- ol Die lolti imignitnde, 
,issinned par.illax o" 00^ '1 tie dedmeil .'ihsohite 

p.n.dlaxc's foi tlie Tcplieids laiige fioin ‘o’'o[0 
(/> ( assiopi uu ) to -o"oi.S (|l (xgni) 'llieie ale 
oni\ t neg.ilixe ixai.iilax'i's 'Ihe mean p.iiallax 
.Iglees \ ei \ i loselx' with the ine.lil of the spe< tro- 
siopie \ allies, re]ei ling i> ('asstopt i.u', llu nie.m 
illllcrrlice, Milcliell m/n/ts- s[)ei I rosi opir, is oidx' 
o"ooo^ It Is cmicludeil iJi.il the laDer aie \ei\' 

• H. Clll.lt.' 

No\ \ r ('oKON \] (i.SoO) -‘I Ills N'oxa IS exceptional 
ill two ways It IS Die only Nox.-t Dial was .1 i ata- 
logiic'd st.ir befme the mitliiiist (H|) 1 go g7()M. and 
if IS imicii f.iitlier from tlie (hilaxc than other Xox.u' 
Mi K laindm.ii k inx esDgales Us piopei motion and 
pai.ili.ix 111 I’ubl Asl hoc I'.nilu, August iifgg 
The pioper motion js guen aso" oi g anniMllx', toward# 
position angle |i , from tins the ]).iiallax is inferred 
to be o"oo!o, wlule (he spectiosi opic p.irallax' is 
o" ooj I Ailopting o'’'Oor p its jiresint absolute 
m.igmlude is : o g, while that al the outburst was 
~ 7 '\. Ill good .igieeinenl xxilh the maximum yaliie 
fin olhei Nox.ie Jhesl.ir is an .M giant, and appar- 
entl\ IS now m the same .omliticni as befoie the out- 
bmst If the ahoxc* jiarall.ix is near tlie truth, the 
stai IS (misideialily more lemote than Nox-.i Persei 
(190J) or Noxa Aquilae 
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Research Items. 


Tjri, SiAicj. oi- SoMiociKs in thh Lmlrax 
.M usi CM — 1 1 r rhief ^'iory of tlic J.alcran Mu-^cum 
Is the j'n-al statue iisu.illy sujjposod to be that 
llie poet SopluK los I lus idcnlitK.itioii is disputed 
b\- Mr Theodori* KiMuach (Journal ol tlic Hellenic 
Soiielv. \lu l\irt i), who, aflei a full diseus.sion 
(it the e\id<uce, identities it with ttie famous statue 
of Sfiloii of Sahimis, dating' about .p»i at , lliework 
(d the .tiiisl l\i jiliisodoliis, wiiose son and pupil 
seems to lia\e !)(■( 11 I’KiMleles Mils new work l)\' 
.1 f^rtat niastei thus stands out as the heiald of a 
new dawn o( .irl, the real link bolwoen the di\'in<‘ 
I’hidias iiiid the dn tne Pr.ixitek's 

h \< WAiio.xs \i 'liir Sill or Tb iiisiii 'I he 

to\sn of 1 >< thshean, .itlerwards, for sonu’ uncxjilamed 
u-ason. known as Si \'t hopolis. I.n between ttie I.ittle 
lleinion and (iilbo.i lanyis, on .1 pl.im atioiit (liiee 
miles west of the foidaii J’etmission to exivivate 
the s|((‘ |)\' the rni\(isit\' .Museum. JMiiladeljihia, 
ha\in }4 been ”r,tilled b\- the \ H ha oloe;ieal He|)ait- 
ineiit ot f’.'destine, llie \\ork was slartis! in lo’i under 
the snpei int< ndeiue ol Mr ( S Idshei I'ortunately 
no .Maliouudan tombs 01 otliei bntldinns on the 
mound mteiliie with tlie woik of e-\La\.ition 'I'lu' 
stiat i(u ation shows a (.ontnuious occiipalion of llie 
site tiom \iab. I b/.inline, and ('l.issieal limes down 
to the eail\ Si nntR period llie lesiills id the <‘\- 
ia\ ations, so lai as tin )i.i\ e pi'oeee'ded, aie dese'i ibed 
in the Maiiii issiu of tlie Mn^duu loiinuil 'llie 
most iiiipoiiaiii disio\eiv m.ide Is that ol .1 laiyi' 
basalt stele with an l-'.”\j)!iaM insiniition <.t Set\‘ I 
(1^1 ^ ijo’ I', i ) Wliin the lowest sti.itiim is 

I'-atlnd It IS hoped that mmli li^hl will be thrown 
on eaih SriniliL lih .and leln’ua, 

l>\NIC 'I IIKoW'lNo slOM S AM) l>RNss -III llie 

Kepoit of llie South Aliieaii .Miiscimi for kjJI, Hr 
I'l’Tin.mn.w diseiisses some lais^e lounded stones, 
pertoi.ited in the maniui ol the Hush A.et. and 
wei;;hm^ .i])out iN lb He does not think th.it the\ 
loiilil li.tve lut'M used (o wii^^Iil di”>'m^-sli(.ks 01 as 
lollni” mil 1 -sloii< s With tium weie soine stones, 
.dso ]]ei loi.ited, blit rather Hat, with a sliatj) ed^e 
I hese. It Is said. w« 1 e I ai rie <1 on ,i stie k bv the I >antu, 
and used lor thiowni” ,il the lei;s ot bue'ks 1 his 
< xpl.iiiis the use ol some h(.i\v br.iss nnj's found in 
Swa/iland, and the <|neslion arises win tin r the 
brass was made m that (otinliv or wais inijiorted 
'llie (dm f Kei;eiU of Swaziland ".les that the ioitmn 
was the (as(', and adds " Jhe ptocess ol sep.ii.itin^ 
was ]>\ tneltiiif; the mimials and (tilam (liemu.ils 
known to our amient bkRksnulhs <ind foundets In 
the maknif’ of brass and other metals coppei, lead, 
.ind zim were iis<-d loi the maniit.n liiie ot bn.n”les. 
et( , wlmh weie worn on]\- hv l<o\allies I he 
]).niele in this foi m is kiuiwn as Ifnsi , it is the foiin 
in wlmh I>rass is kepi, mste.id of makinji it into h.us 
as tlie I'.nrojxMiis do" Spi'diTU'iR in the mnsenm 
show th.it tlie Ikinlii liaO also .1 bronze indiistiA', hut 
the raiity 01 sm li obp • ts is r.itlur rmnarkable, and 
J)r P(-nnmi(w snj^^ests as the reason the \eiv eaily 
siiperscssion ol bronze b\' non in Soulli ,\lru'a 

Ph\sii\j Xaicki-. Ol \'i usi —\ reicnt number 
of the Wti'iitr Medizimsihi Wochcn'^chutt Kporls a 
lecture at the I'nivcrsity of Vieniui by I^rof \i \V 
Sciiptuic, of London and Haiubur^z, reeent 

roseatches 111 expciinicntal pliomdu s Speech is 
registered bv plusical moans on <i recordiiiff ilnim, 
and the resulting curves arc analysed and measured 
under microscope (Jnc of the latest problems i.s 
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that of the physical nature of verse Verse is show’ii 
t(i be <i continuous vajcal gesture. There are no 
syllables, no feet, no measures, no possibility of such 
notions as iambus or trocliee. Tlic entire system of 
metre as taught m modem prosody is held to be a 
f.intaslic (.onstniction that has not the slightest 
relation to veisi' as .u tiially spoken yViiv attempt 
to fit It to verse or lit verse to it results in siicli 
monstrosities assomoof the present correvlions to the 
text of Shakespcaie, witli apologies for tlie bad veisc 
ho issui)posed to h.ive written Verse, from .iphysaal 
point ol view, IS sliown to Ix' a Ilow of speech energy 
with regularly reclining regions of grcalei density 
'1 Ik- total of this enoigy can be lieated as if condensed 
at certain points centroids or centn's of gi-avily. 
'[ hose ('(‘Titroids recur at n'gular mlc-rv.ds .iml gi\ (- the 
cth-cl ol beats rins regular locuncnce ol cenlioids 
< oiistitiitt'S the vvhok- of tlie system of verse .Vn- 
other topic presented was tlx- leci-nt work on registei- 
ing speei h in neivous diseases 'I'liiee diseases — 
epilepsy, disseminatcsl scli-iosis, and general ])aralysis 
-- show sj)e‘('ili(' ]X'( iili.inties in the n-i ords .V 
diagnosis thus becoim-s .m aiitom.itie tiling , the speech 
is legistered, llio cuives aie analysed and mcasiiiod. 
and the n-siilt aj>peais of itself 

'1 III' Sm; \Ni) CiRowiii of London —The lel.ilion 
ol lopogi.ipliv and iindei lying stnu t nre to tiu' grow ih 
of London lue ti.iced in some det.iil by Mr (' Iv M 
Hionu'head m a paper m the (n'<n;nif^/iii ii/ jiumhil for 
\ugns| After dosciibiiig the e.xtont oi nlhivi.d and 
ri\ er gravi-ls .nid tlu- < onrse of tlie I'h-anies 11 ilml.ines 
in tlx- .area iiowiovered by l.ondon, Mi I h omclu-.id 
points out th.it tlx- n.irrowtu-ss of tlx- iiver .ami the 
appio.ach b\ giav el b.inks lioin i-illu-r suh- in.irked the 
pic'senl site ol London Hiidge .is tlx- lowt-si ford 
Aionnd this, cspecnillv on tlic- bettei sitii.alc-d iiotthern 
bank, tlx' origin.it London gievv I'he csseiUiats ot 
the site, 111 .uidition to tlx- ford, wen' tw m lulls eappi-d 
by w .iter-l*eai mg gra\(-ls s(-j>.-na1(-d by tlic \alic-\ oi 
llx- Wall Brook, bomxlc-d 011 the west by the l-'!cc-l .uid 
on the east b\' llx- low gionmi ol tlx- riianies m.u'six-s 
'I'o tlx- noitli was tlx- loic-st .irea ot tlx- Loixl(]n i la\', 
bill the livei giavc'Is weia- ('omiiarativ elv bari- The 
e.uly Koman c.inip, wlmh was llx- e.iriu-st historic 
London, was on the cast lull, on the west lull tlx' 
lirick cartli was worked until the city gic-w o\ei it 
Mr liunm-head traces tlx- growth ot Lnixloii lliumgh 
S.ixc'ii tinxs and uptutiie (Treat Lire in i()(V) .Mtei 
th.it c-vent London rafudly ex|)andc‘il Tlic- limit ot 
Ihe gr.ivels lot .1 long liiix- si-t a limit to Iniildiiig 
opei.itions Wells sunk through the grava-l, seldom 
moie Hum 25 ft m l!mkn<-ss, were sure to lap water, 
bid it was not le.iiised till ns (-id turn's that In-ltcr 
siipplx-s could be ob(aiiX‘d Ix-m-.tih tlx- (l.iy ;it di'ptlis 
of 150 ft and nioie It w.is tor this rc-ason tiuit the 
aie.is of bate London cl.iv remained muxi.npx-d until 
the advent ol steam |)unipiiig :md non w.der nuniis. 

()iice tlic-se diHicullies of water supply weie ovenoiix', 
tlx- clay an'as were lapidly built ovei and otdlving 
hamlets became linked up w'llh London 

AII'.luan I’koi.iI'R'aiion of Llovvi.rs of Hj'-mfro- 
CAi.i.is—V\ e learn Jrom Dr J C Costcnis, ol Hil- 
versum. Jiolhuid, that lie lias observed numerous 
cential lloral prolilications in Hcnterocalhs fiilva in 
gardens at liilveisiim, in the botanic gardens ;it 
Ainsletdam and I’trecht, and also at Twickenham in 
this c:ounti\, during the past summer Apparently 
the proliJication resembled closely a " doubled ” 
llower. Mi'dian prolilication ol llower.s of Hemero- 
calhs, although apparently rare, Has been noted on 
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several occasions and is icferred to in " Vendable 
TeiatoloKy,” by the late Dr Maxwell T. .\laslers 
While It IS dillicult to a rea'^on lor the pheno¬ 

menon with any degur of ccitainly, it is pmhablo 
that the condition may lia\e been moie prevalent 
than usual this veai owing to the prolongisl dronglit 
of nux and llie earle mouths ot 1022, pLu ing a elun k 
upon normal developimml, followed In a rush of 
vigorous growth hiought about bv tiu' wt'l smnmei 
niontlis A eiieck to grovvlli lolloued b\ a siulden 1 
cliange to liist-rate giouing coiHiiiions oHrii bungs 
about lasuation, .ind the median jiroliliealion of 
iTowm's ol Heiiieroc .illis ma\ Ik' iegaid<'(l m a i.ithei 
suinlar light t(( fasualion 

Life - nisioKv t)i. mil N'l-ncoi-'i i kol s 1^1(1 | 
1! iioM.—In the 1 Uilletm ot hntomologu al Kes(.,ii«ii. i 
\{)I xiii }it 2, Aiigusi 1*122. Dr I< J I'llK.iid gl\e^ j 
a \ ei V ilelailed a*.* ount *>1 the biologv o| llhoin tuuii. I 
.ui Australian molli-l.icewmg It appe.its that the ^ 
vumpleti life-lnstoiy occupies twii \eais, and Ibe | 
(‘ggs are laid m solt or saiulv groniid, eatli being i 
tolk'd separately m the sand, whieh adheies lo | 
Its sticky suiface, f«)immg a proteiUve u>\eimg ; 
'I'lie ].ir\<e an- \eiy dilleicnl liom Ihose ol olhei ' 
\('n)Oi)ti‘ra 1'kuimpenm.i, Iioing em\e<l and nioie 01 
le'-s scaiaba-ifoim m llu-ii general featmc'- 'Mute ' 
iippear lo l>e at least live msi.iis nisioad of lli<‘ u-'Ual | 
tliu-e or four pie-'i'iit 111 other member', ol the sub 
oldei The io<(i«)ii Is s]uiii fiom the anal eiul ol 
the bod\, an<! the pupa is .uiued with laig* piws 
h>r c 111 ting a wav out lor I he miiergeiu e ol lln' imago 
'Die laiv.il food ajipeais (o be m<iinl\ siji.iba'id 
giiibs, and Dr 'lillvaid is so ]m{)iessi(l wiih lb*' 
value ol Ithom' in nibumg tb<- niimitiis ol llu's* 
oig.misms, lb,It he b.is de*. i(lc<l lo tes| its « apabiliiK s 1 
as an aid lo agiu.uUurc in Aew /ealand Some 
7000 jeilile eggs of It/ii’iir jti\. d have bei n liilo-dti* ed, 
<111(1 U lem.tms to be seen win the' the will 

siiiceeil m establislimg (lieinselvcs iindet the new 
c'oiiditums. .nul seive as .i help lowaids (.oiiliolhiig 
i 1 k“ " gia-'S-gnibs " Dr l.iltei .111' serious jx-sts with 
but lew iialiir.i) ('iieinies m Xi'w /(,ii.iiul 

'I'll I M I N I M'l I'l K [Dti i<"-/n Ini' iiuit;inlh 11 

Rainbow ) In Ibe 1 ’1 01 ee<bllg', ol llle Kov al ''>o( i> I \ 
of (hteeHsl.nul (v o! \.\xui 1*121. )>p o 1->|,s, pis ; and Nj 
Al II A l.ongimiii gues ,111 inleiesliMg a;(.oiMit ol 
tin 'eiy Luge and Ji.nidsoitK spidei It .ij'pc.us th.il 
the < real 111 e i oiisli m Is (‘gg-( oi oons ol .i moM‘ or h'ss 
elong<ite-fiisilorm sliajx', I'ac li being siispeiidcil b\ 

.1 pedld'l alL.ubeti to a bush 1 Il^■u lolal teiigdi 
UR’.isurcs iioin ihree lo loin ini lies willi .1 in.i\immn 
diameter ot aboiii one null 1 he co*o<m is tloulilc, 

• me i'o( oon tving w ilhiii the otluT, .nid bet wc'* 11 tb* m 
IS a l(-ose p.ickiiig ot dell* .lie silk Wilhm llu- iinui 
eo* oon are the egg'-, wlucli number moo ituni Ooo, 
ami, taking In c coi ooiis <is ,m .iv < ■ 'ge, * ae b spider 
]<us <ib(>uL p)oo eggs \tler Jiatthing, the voiing 

sjndeis climb ii]) the siiuoiuulnig leaves and spin line 
liiUMils On (111* kitti'i (lie\ .lie (ioiiled, 01 b.itlooii*'*!, 
tliiougli the ail to sl<iU hie cut t!icii *)wii ai'ounl 
'Die authoi gives .t (hlaile*! .Rcomit ol how Ihis ic 
imirkiibh' coi oon is s[»un bv llie jiat enl, w lii', h, alt hough 
skiUnl 111 this .III. bad neitln r the * ap.u il\ nor im liu.i- 
lion to iiieiul a lent in it v\ hen it was lorn by .i cnckel- 
hke insod 'i'he spidei loiisliiicts no web lor en¬ 
snaring prev. but shoitly ,iftei sunset it hangs sus¬ 
pended from a lioriAmlal line neai its cocoons l-ioiii 
this slender bridge it spins a short lil.unenl wlm h liaiigs 
downwards and lei inmates in a globule of \ iscid m.iltei 
a little larger th.ui the liead ol an oidm.iiy pin 'I he 
filament is held out by < .e of tlie front legs, and, on 
the approach of an insect, the spider wlm Is it with 
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surprising speed . tins undoubtiHlIy the way in w 1 ir h 
It secuios Us prey Mr l.oiignmn has repe.itedlv 
found the spidei su* king .1 common species of Noctiud 
moth winch it captures 111 this in.iiinei 

Imi’Kov ri) Riv I K Disi II vio.i Mi v-.! 10 vii.n is In 
the mcMsiiremciit of in ct ills* h.iigi* spi i ul diiiu ulties 
.lie eiuoimteK'd m tli*' c.isc ot sluggish slK'auis such 
<is (hc‘ DIue Nih' .it Sob.! dining low watei In a 
rcjiorl on “ liivestigalions mto (he luipio\«'ineul ol 
Kiv er Dis* li.iige Measuicmenl," I'l II ((lov eininenl 
Press, ( aiiof, .Ml I'. D II Wade gnc's (lu- i<‘sult of 
his «‘\peMmeiils with.Ill iinpiove*! lUireul meter lor 
stu'.iins of tills IV ]>(' It is a hell* .il c in 11'lil inetei m 
which the helix n diivi'U n*>l bv the slii-ain but bv 
an mdepemteni *onsf,in( powm Die elhcl of tlm 
si lea 111 is men idv lo iiieie.i''*' 01 d nnmi'-h I hi' 1 atc' < d the 
helix bv an .imoniil wlm b sc-ives as .i incasutc ot ibe 
slie.im's vclocilv .\n nisiMiimitl <m IlK-sr biles is 
being (oilsli m le<i b\ Messjs l\. 11I .Hid <-) Die 
distnu live IcMliiK oi lh( nioih I is Ih.il greu i-, * lispeiised 
witli, and iiisie.id ol a wiiglit wiili one 01 iwo kilo- 
gi.iiinnes killing aboiil tliiM \ * rnl imi 11*'^, a weigh I ol 
25 to 50 giaimnes l.iils ,1 dlslaiUe ol olli llielle Du* 
gooil ri'siilts ot tills niodel .III* '..ii*' lo be dn<*. ni huge 
nu .isine, to 1 he «1 m(‘( t ness ol it -, . 1 * I loll .111*1 I he .i\ Old- 
.01(1 ol dissip.ilioii of *neigv in g(.ii wolk i'.\i)iii- 
nu'itls maile with indtumeiiis ol tin-, l\[ii g.ive 
s.ti i',t.ii toinsiill-, I lu piobable u MU l.n ,t .ingle 
di t<'l nil n.ll loll was toilti* i lo be 0 o { ''I < olid , I '111 Ml 
\\ ,ii h behev es I li.i ( tins w ill In* 1 e< 1 in * * I 111 I be p* 1 h'*. t<’(i 
insli iimeiit 

11 um 1.1 N( I ON v L.vm.i Si \i 1 - 1 o s,i\ ili.u ,» 

g,|s Ihis viscosltv. IS .1 d<'\l<( lit * oiiipeil'.ili 111 llie 
bulk lot 111*- motions wln<li .iie ign<jicil ni <l( bill 
llius if (be igmued motums ,iie ih-oe wilhm tJiilv 
,1 cnbu b'Dlli ot .1 nnltiiiK. 1 le llu- \ 1 .* osi( \, (or an. is 
PUighlv 0 0002 (in ’ gtm set ' II. Iiowevei, we 
igiioie the gusts 111 ,1 wiml, lli'-n w*' miis( ailnluile 
to ill*' snioofiie*! wind ,1 mil'll gle.Hi 1 \l-.ios|1\, 

i.inijiig, m tiu' s.Hii*' mill, li'un 1 lo 100 In this 
w,i\ Ihe nil re.is'* ami vet'i ot tIu me.in wimt in llie 
I liisl^ Kilometre abov* c’Oiinid have b* i n expl.iliu'il 
I bv Akerbloni, I av I'U , I b sM'lbel g, S \ I I'll Uj>, S( binidr, 

! i‘i( Keiinllv MIm'iI Di l.ml ol liimbnuk has goiu* 

,, ,i stag* Inilliei b\ asking ivh.il lIu' \ is. osU\ must 
I be it wi igiioie even llie (\(loiu^ .in<i .1 uli* V i lones, 

‘ so th.il VCe ate left with .i snioot li gi net.d . 11 c nialum 
ol the almosphere picKeeilnig along the patlis *0111- 
inoiilv sliowii 111 maps of the glob** A leview' of 
' Delant's liisi jiapei *)n this subje*. I appi'.iu *1 ni \ v M'Kt 
; ol Apiil 1^ last, |) .^0*1 Jn <i se< Olid paper, ■■ Du; 

! Ib'stimiimng * 1 ei '1 mbnleii/gioss. n d< 1 .itniospbai- 
1 1st hen Ziikiilation .iiissei'tropisclier Dii'ileii’ iWien, 

: Ahftd II'/v-. , i<(2i), lie n'-ex.iiniiic's, b\ olhei melbods, 

! the vis(*)>iU lo be aliribiile*! to Ibi-. g<'neial cir- 
i (Illation, and iimls, as beloK*, v.ilne-. loiiml alxuit 
i kZ * m gnu se( ’b llial is to s,iv, a billion tiiims as 
I gie.il as (b.il .uisiiig by ignoimg niok-ciikii .igilatioii 
; oii|\ 'Ihis l.ngc- v.iliie, lob applies lo trictioii 
' .icioss vertical pl.iiK's, but .ii)j)an’lil!v the Im lion 
! .Kioss hoTi/ontal siuf.iec's is an .ill .111 ol gusts, 
j not of cviioiK's \Siic-n the vis.-ositv is loiouii the 
[ toiidiictuitv for lu'.it and foi w.ib'i vapetiir can 
I be* found by the* theoru's c>l D 1 I'.ivlor and \V 
Sehmidl The nietliocls wiiercbv Dekinl obtains 
lilts viscosity inelmi*’ a com]mt.itioii ol “ eddy- 
stresses ” in acioid.mce witli Oslxum* Keymold's’ 
tlR'ory from the* houily valiu-s of the wind at varmus 
heights 'Die chrei t eddv-slicsses aic* m some cases 
as lug as 0 3 millili.ir DefaiU <ilso makes a deter- 
nunatum by wav of the sc.itlonng (M .iir to north 
and south of the jneau-cuuciit after a passage of 
3 days, using a formula due lo L. F. Richardson. 
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A Florentine School of Physics and Optics. 

JW Dr 1. ('. Mahiin 


'[' 111 . (it\ fil I'lin'i'iico, (li.-.(TV(.'(ily famous as a 

^ I'i.uf ol iiiM”c Inr |(j\-cis of .ir 1 . is less 

woitlu ol .1 \isil on tlu‘ part ol sliidonts of siu'iico 
'i he iamons Musco di I'lsica, willi its Tribiina di 
(;-ddt 1 and its i ollct tion ol pin clcss insti iiinonts, will 
al\\.i\s .itliail llic lion's slniro ol iillcntion, but a 
\isU |o llic c liai mini; soiillu'in subiiil) ol \rcclri, with 
11 k“ aslioiioiimal obsci valoi \- and llic nculy orf'Llcd 
Institute of I ’lu’sRs .ind ()|)tu s, uill anijily reji.iy the 
tune si'eiil m niakin^ it 

On (In\ in;; out Iroin Die I it v b\ the < \ pi ess aecnne 
ol the \ ilia l’o;;f;lo hnpeliale, tile ol)ser\ .dot v is semi 
to iIk lelt tiowniii}; .i lotlv hill, on tlie side of which 
th(‘ leri mots ol the Jnstitnte (an be seen <unoii;; 
th(' ”i‘een of the siniounduii; ,i;.inlens and \incvauls 
A wide \ lew o\ci the ))(.Kclnl (oiintIyside is obt<iined 
on le.iehini; Hu' li 11 .lee 

I lie Iniildni” is ol tlu“ sipiaie lonn with ccntic 


conrt\aid usual in ll.dv, and is oiiK lw() slonos hiL;h 
A (ioisiei siiirounds the (ouit\'aid on the i;roiind 
le\('l, and al)o\e the t loistei a wide ( losed coindor 
alliJiiis mien onnexioji between the looms on the 
upper lloor It is comini.iiilx’ held tli.il a similar 
foiin ot biiildim; is not suitable lot the Jb'ilish Isles 
on aetonnt ol llie coldei liimate, but it mav be 
doubled whethm tins \ lew i-. eoneit , the aiian;;e- 
ineiU h.is m the pri-senl i asc (eilainl) pro\cd most 
siutcssiul Innn in mv juanls ol \u“\\ 'llie rooms 
and (onidois aie Jif;ht and .iii\', while the bniMing 
IS estn'inel) (oiup.iO and its low heii^ht m.ikes tor 
st;ibiht\ 'i'lu'ie Is hlllc oi no trouble ftom mIum- 
111^11, all nniLliniery beiiif; housed in one side ol the 
Sfjnare ,it Ihc back ot Ihc budding L,ist!y, and not 
Ic.isl, .1 way has liecn tound to combine hi-auty with 
utihtv, and it was not tiiought wasteful even in these 
modern times to follow the eli.inning traditions ol 
Idoieiue by jilantmg ,i garden to smioimd the well 
m 1 lie (ovirlvard 'J Ins is shoven in I-ig i. 

■J he Insliliile was elected immediately .ifler tlie 
wai to seive lor post-gr.idu.vte and use.ueli work m 
])ii\sKs and optics. I'ho physical lahoialories aie 
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under tlie direction of Prof A (iaihasso, who, during 
llie hist \’cai, luis served as M.ivor ol Kloieiice The 
ojUical laboiiitoiy is diMHled by Prof A Dcchialmi. 
tlie wtdl-known editor of the Re^'istad' Oilua In the 
lommg v(“ar it is pioposed to build an annexe devoted 
(“iitirelv to leclmical optics Pp to lln* prcsenl llie 
le.ulnng activity Ii.is been lestiuted to the [ihysual 
side, but courses on optical subjects are being arranged 
and resc.irch and ti'slmg are aheady m jirogress. 
Accommodation is provided for llnrly to forty 
students t.ikmg post-graduate, courses in jih\sics 
'Die })iesent students are dr.iwii l.irgely Iruiu tlie 
(-'nucrsiiy ol Pisa. 

In llic (ourse ol a short visit it is starcely jio.ssihle 
lo notice all Ihe Icaluies deserving attention 'Hie 
arrangement of leitnre llieatrc, class moms, and 
research rooms is generally excellcnl. and it is erident 
tliat the ni'cils ol exjieiimcmtal work h.ive been con¬ 
sidered dining design , toi examjilc-*, 
m one cornc'i ol the timldmg it is 
possible to obl.im llu' etpnv.ilc-nt 
ol a vertical circ nl.ir slialt liy 
removing the coieiings ot holes m 
the root and lloois. an arr.mgc'- 
mont which is ol llie giealcsl x'.diie 
m optical teslmg 

'Uie usual wiimg and switch¬ 
board foi the dislidmtion cd eici trie 
current is piocided, .md Ihere is 
also a se]).iial(' lugh-tmision cii< nit 
\nother ])onil which st < nis .idmir- 
.iblc is Llie eonstrnetion ol tile 
roomy ajipaiatiis c'npl)o.n(]s m 
which tliiee sides .irc; of glass, 
tlicA' st.md m the eciindor on Ihe 
liisl llooi .md exhibit the aiip.ii- 
atns to .icK'anlage, .i m.ittc'i' of 
import.line in .i Leaching inslilii- 
lion 

In the mattc‘1 ol (•cpiipmenl 
the' usual lines ha\e hc'cn gener¬ 
ously (ollowed For cx.unplc'. the 
oifln.d .ipp.iidtns includes |o ,md 
20 pi.ite echelons with .i[)pn)- 
jni.ite sjK'i (losiojK's, :i (’’.dny 
and I’erot mterh'tc^n.eter, and a 
Xiilting spin Impliolomcder, all bv A lldger, Ltd 
'Ihere IS also a large sjx'clromelei (with lour K'.uiing 
microsc'opes for the click') Icy the Society (lenecoise 
Ollier branches ot ph^sies seem to l)e sujcjcliecl m a 
( oiresponcling m.inner Those who know sonielhmg 
of the piesent cost ot ecpiipinent ol tins kind will aju 
jirei'Mlc Ihc intensity and vigour ol the cffoil wliicli 
Italv Is m.dnng in the loundmg ol this Institute 

In I'loiciice .IS m lew other cities one loses th.it 
sense ol the ri'inoLcnoss of tlie ji.ist whu h oppicsses 
the' mmcl m more modern surroundings, and the 
splendour ol livgcme days sc'cms still our own lor 
giiidain e .md msjni.alion Sue h thouglits lind .1 lilting 
exjiressnm in Iwo treseocs w’hich are seen on leaving 
the Institute by the m.im staircase On 1 hc one .side 
is seen Voutli in the cpnelriess and cool of the evening 
dunking ol the foimt.un of ancient wisdom, while 
opposite we sec HumanU', in the gloiv ol morning 
snnhglil jcressing upw.iuls with eagerness and hope 
towards the hilltops 

I am iiuicbled to Profs Occliialmi and (larbasso 
for {)holc)giaj)hs and mlcjrmation for the purposes of 
this .u lielc 
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Fruit-Growing 

application of scientific methods and pnn- 
^ ciplcs IS slcadih gaining ground m fruit i nituic 
as in other branches of agriculture, and the numerous 
publications on the subject provide OMdcnce of a 
widening interest in the matter, Ixith as regards the 
scientific and the jiraetieal woikcr 

The earlier work til Spencer Piekeniig and the 
Duke of liedford slimiilatetl interest in tin* root 
systems of fruit trees, and at 1 -ong Ashton ‘ the matter 
of root development uiuUt various conditions is being 
followed np. It appears that tlie method of treat¬ 
ment at the lime of planting has little effect on the 
type of loot prodiKtsl, a new rout system being 
derived from the collar region of the tree and little 
grow’th occurring elsewhere, aeration is considered 
to be a doniinant factoi iii determining the ailu.il 
])Oint of origin of the n<‘w roots Koot formation 
and growth arc most actne <it tlie In'gmmng and 
tow aids the end of the season, the grcMtest nicriMse 
in root length occurring during the latlei period, at 
the time when shoot growth is rapKlly dede.ising 
t)thcr (“xpenments deal with tlie exli'iision ol the unit 
system throughout the soil, a maltei which has a 
direct beaung on the degree of oveilappmg of loots 
when too close planting is practised 

On the pathological side spi-<ial alUnition has been 
directed to leaf-scorch on ftmt liees, and tlie trouble 
has bi'eii touiul to be due to vaiious causative agents 
Among till' chief of these are unfavourable soil con¬ 
ditions, due to deficient food or water supjily oi to 
defective aeration owing to the mechanical chaiactci 
of the soil Scorching is alsf) attributed to tlu' dirc'c t 
action of wind, to excessive heat falling on tlie leal, 
or to injiiiy to the vasculai system of the plant, such 
as may be caused by ringing or by the presence of a 
fungus which penetr<iti*s the vascular tissue <ind 
intcrtcres with the water siipplv to the leaves 

'file niijiorlancc' of spiaymg to combat disease is 
now wi(]el> recognised, and at East Mailing* direct 

' Amin il R< p->rt <«f ihc At;ri, nlini il .inU Morlu nltnr.il K( sc.irt li ,Sl,1(1011, 

Lout: A'litnii. ii)'i 
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and Research. 

experimental woik is being earned out with liingi- 
cicles on apple tiers. Everv fungicide lesled reduces 
apple scab {ViHtiina in<rqiiiilis), though the degree ot 
ellecdvcness vanes, l’ord<*au\ mixture usually proving 
the best ('leiierallv '^peaking, the croji ami the sue 
of the fruit are impiovod bv spiaytng, with certain 
exceptions, and there aie indications that summer 
sprajmg may improve the keeping (pi.ditv of the 
fiuit by rc'ducing attacics of brown-iot [Srh'yiftuiut 
fructigm-^) An iiiloicstmg point is liiat the ellects 
ot spiaymg are ciimnkvtive, sprayed ticxs being loss 
heavily aft«'< ted in the- sm cec'ilmg yeais 

A ciilical c'x.unination of the stocks used lor stone 
flints’ shows that little or no .ittcinpl has hitherto 
been made to gioii[i tliem as has beiai done lor those 
used for apjiles .md peais, i.ijiiditv of giowth and 
geneuU avaikibilitj being usually tiu' dec nlmg f.ictors 
m tile selection ot slocks m anv |>artiiu!ai instance, 
'fhe descriptions workc'd out at East Mailing arc the 
beginnings of an attempt to set up a piTinanent 
standard of ckissitication ami idimlilu aiion with the 
vu“v\ of the iiltun.ite impiovemeiit ol stone fruit 
cultiv alion 

In an intcicsting suivey on progri'ss m methods 
of piactical fruit - growing m the Journal of the 
Koy.d \gru ultiiral Socic tv of Ivngl.ind,* tli(' whole 
business, Itom the selection of <i holding to the tinal 
packing of the fruit, is tr.uc-d Easing out and 
jilautmg the fruit Jarm, r.nsing ami sehcting trees, 
inimiug, maiiuimg, clise.iscs, ami pests are all brought 
undc^r consideration in a w.iv that piovides suggestive 
reading for all interested in (lie sul))erl, and its value 
IS enh.inced by a useful bibliogi.iphy In this con¬ 
nexion also attention may be directed to tlic collectcnl 
leaflets® on fruit recently leissiied by the Ministry of 
Agiuulture, m which various pioblems tlie practical 
fruit-grower encounters in Ins work receive detailed 
consideration 

Mlillcm, H <1 Journal of H . '<<• ( 

‘ ll.airni. 1! j.nirn Koy Wn. s.,. , 

’ Collected LfM(l< O oti I nut, ryjt s.11 ion il \nliiiii. No | Mmi-.lr)r 
ol Vctaiilturc .111(1 Ii-Iuiks 


Volcanic Activity in Nigeria. 


[N iN'ATimr of July 13, p 97, an account was given 
^ of volcanic activnty m Nigeiia during Maich- 
May last Ihe following extiacts, from llic icports 
of-Mr 11 S Cameron, acting Supervisor of Plantations 
ill Nigeria, furnish some later inioimation. '1 hey 
irc jihued at our disposal through the couitosy of 
the Colonial Oflkc — 

(Jn June 17 tlu' manager of Tbbiindi informed 
me by Udcplione ihal lava stn-uns had commenced 
I0 How again , also that heavy damage was being 
(lone hv Hoods On June iH I went to Hibnndi, 
and going bv trolh'v to J Jollmansholie 1 found tlie 
roadway ol the bridge entirely swept away b} Hoods 
and also one of the four puTs gone 1 went up fhe 
river, and aft<‘r .ibout a mile leailud the first How 
of lava, which ha<l been advancing tlic cktv before 
but had now cooled and was stationary ( rossing 
from theic to W’erm'rfcHde, progiess was shortly 
prevented bv advaneiiig lava, the stre:im hcie 
molten, but its advam e. v\hich was more “ creeping 
than “ flowing.'’ was ovei a very- wide area and on a 
gentle slope’, and it seemed jirobable that cvc’iitually 
it would cool and turn the* mam lava stre.im down 
the old course of lne Njonge river and extend into 
the sea, as part of the flow' was then doing. 
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'file flooding damage was considerable and 1 think 
iinjirevcntable, the amount of water is so great 
that it is inijiossible to diiccl it More than fifty incdies 
of r.iin fell in the first seventeen days of June, and 
the walci from an arcxi which formerly fed tJirec 
rivers and part of a fourth has now no (haniud: 
not only is an exit lacking, but lain falling on lava 
does not sink in and jicrcokiie thiougli but rushes 
.it once to the lowe.st level, so freX' diainagc is moie 
necessary tfian c'ver. 

On June Z2 1 received a letter stating that the 
l.iv a li.id broken through near Dollinansliohe bungalow, 
followetl the course of tlu; stream, and was threatening 
the hospital, which had been abandoned On rc*aching 
the* l)U(lge-end at Dollmansholie on June 25, [ fouml 
that die vshole of that division .ibove the iron road 
had boon covered with lava, and cascades of molten 
lava were Hcmiiig down tlu* banks of the ravine. 
It was really a wonderful sight The river bed was 
full of detached Hows of lava fed from the Dollraan- 
sliohc })lateau, where it had been massing during 
the past week. I inspected the whole length from 
near the Thormablenfelde bungalow to the director's 
house, finding flowing lava eveiy where. I 5 y afternoon 
the ravine was fillecf, and bv ii pm. the lava had 
crossed the rail w'hcrc the Government road turns 



498 


NATURE 


[October 7, 


19^6 


off and was advancing down the latter and towards 
it from various points along the river course on the 
left. 

Owing to the steady progress between June i8 
and 25. and llie rapid flow on the latter date, I 
considered it advisable to order the removal of all 
the machinery and the salving so far as possible of 
all budding materials \\orth removing from machine 
house, cacao house, hospital, and director’s house. 

On July 11 1 again visited Bibundi. The lava had 
advanced considerably since June 25, but its activity 
is gradually tlymg out, though the lava streams from 
the crater, so far as can be seen in this very misty 
weather, continue as strong as ever. Probably there 
will be another jicriod of rest and banking up to be 
followed by a further advance, and everything points 
to thLs following the line of the iron road and Govern¬ 
ment road to the cacao store and machine house, 
and possibly breaking through the mam portion of 
Thormahlenfelde to the Ninonne Kiver higher up. 

On July 15 the manager of Bibundi reported: 
" The mam lava stream is cjuiet; but for the last 
three nights I have seen a large new stream coming 
down the monnlain. It is very bright and much 
closer to this side than before." 


The Royal Photographic Society's 
Exhibition. 

'"[''HE Annual Exhibition of the Royal Photographic 
1 Society at 35 Russell Square remains open until 
October 28. Admission is free The natural history 
Section t)f the scientiflc and technical division has 
improved considerably m recent years. There arc 
still a good many single photographs of an animal, 
a flower, or an insect that have no particular interest, 
or if they have it is not nulicated; but there are 
many series showing progressive changes, such as 
Dr. S. Hastings's nine illustrations of soil formation 
in the Alps, in which he sliows the bare rock covered 
at first with crustacc'ous lichens, and traces the stages 
of vegetation until an alpine meadow is produced. 
Other series show many varieties of the same kind of 
thing, as Mr. C. H. Caffyn's thirty sections of cal¬ 
careous, arenaceous, and igneous rocks, and Dr. 
Rodman’s animal and vegetable hairs. With scarcely 
any exception the photography in this section is 
excellent. 

Among the " Technical Applications of Photo¬ 
graphy ” Dr. j. S Plaskett shows four photographs 
taken at the focus of the 72-inch reflecting telescope 
at the Dominion Astrophysical Observatory, Victoria, 
B C., which also give evidence of the accuracy of 
figure of the mirror. The Mount Wilson Observatory, 
Carnegie Institution of Washington, contributes 
specimens of the work of the loo-mch Hooker leflcctor 
and of the 60-mch reflector, as well as photographs 
of the unusual spectra of seven stars, made with these 
instruments. Enlarged negative prints of a latitude 
variation plate and a wave-length plate are among 
tlie exhibit of the Astronomer Royal, Greenwich. 

The production of accurate comparative scales by 
photographic means is fully described and illustrated 
by Mr. A. E. Bawtrec, and Mr. Wilfred Mark Webb 
shows how, by chemical and photographic means, a 
Russian interna! passport was made to yield deleted 
details which showed that the document had done 
duty on four separate occasions for as many different 
persons. 

Mr. G. A. Clarke illustrates upper cloud formations 
which support the theory of Prof. Bjerknes that 
depressions have their origin in the meeting- of a 
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waife. moist, ec^atorial-.'cttfr^t imd a cold, dry, 
polar current. Cloud formhtfon' and structure is 
shown from the upper side by Mr. F. W. Baker. 

There are many exhibits that de^ with the techni¬ 
calities of gelatine plate manufacture and the statisti¬ 
cal properties of plates by workers in America, as 
well as in this country. We may refer specially to 
the beautiful photomicrographs of silver bromide 
crystals, at 3000 diameters, by Mr. A. P. H. Trivelli, 
and the characteristic curves of modern high-speed 
dry plates with photomicrographs of the grains that 
constitute the sensitive material by Mr. J. W. Grundy. 
Mr. Grundy also contributes a fine series of photo¬ 
graphs taken under various conditions from a height 
of about 14,000 feet. 

Among numerous radiographs by several workers 
the effect of the Pottcr-Bucky diaphragm is shown 
by Mr. R. B. Wilsey. This diaphragm consists of a 
grid made of parallel strips of lead foil, the planes of 
which are in line with the direction of the radiation 
from the tube. It is placed between the patient and 
the film, and moved during the exposure so that it 
may not show on the radiograph ; it absorbs a large 
proportion of the scattered rays. 

There is a large collection of colour transparencies, 
and among them some of scientific interest, but the 
most remarkable arc the stereoscopic slides made on 
autochromc plates by Mr. S. Pegler. The successful 
reproduction of the colour and the brilliancy of silver 
plate, various articles of jewellery, and coloured 
stones, together with the realistic appearance, 
demonstrates possibilities of this method that are 
little known. C. J. 


University and Educational Intelligence. 

London. —The senate of the university includes 
sixteen members elected by registered members of 
convocation and sixteen by the faculties Of the 
former, six are elected by the registcretl graduates in 
science; and of the latter, the faculty of science 
appoints four. There are two vacant seats in science, 
and five candidates have presented themselves as 
candidates for them. The candidates arc: Dr. 
George Senter, principal of Birkbeck College, and 
author of a number of papers and other works on 
chemistry (Dr. Senter is a member of the faculty of 
science, and is therefore eligible for election as a 
representative of the faculty in the senate) ; Mr. 
T. LI. Humberstone, an old student and associate of 
the Royal College of Science, well known to be 
particularly familiar with the work of the University 
and educational problems generally; Dr. Jessie 
White, who is especially interested in methods of 
teaching science; Dr. J. S. Bridges, director 01 
education, Willesden; and Mr. C. W. Crook, head¬ 
master, Central Secondary School, Wood Green. Th€ 
poll closes on Tuesday next. Oct. 10, and it is hoped 
that graduates will not fail to send in their voting 
papers before that date. 

St. Andrews. —The honorary degree of LL.D. wa: 
conferred upon the Prince of Wales on September 28 
In an address to his Royal Highness after the pre 
sentation. Dr. J. C. Irvine, principal of the university 
reminded him that St. Andrews was not only a plac 
of beauty and the home of a noble game, but als( 
a centre from which great movements had sprun; 
and powerful influences had spread far and wide. Th 
ancient university was ever ready to enlarge it 
activities, blending the wisdom of the past with ^ 

,spirit of ppgress. 
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Calendar of Industrial Pioneers. 

October 8, i86a. James Walker died.—An eminent 
civil engineer, Walker constructed many works of the 
greatest md,gnitude, and as engineer to the board of 
the Trinity House built the Bishop’s Kock Lighthouse 
and the Smalls Lighthouse. In 1834 he succeeded 
Telford as president of the Institution of Civil 
Engineers, and held that position for eleven years. 

October 9, 1903. George Wigttwlck Rende! died. 
—Bom in 1833, Rendelwas the second son of James 
Meadows Rendel. Trained under his father, he gained 
experience in bridge building in India, and in 1838 
became a partner with Armstrong at Elswick, where, 
with Andrew Noble, he directed the ordnance works 
for twenty-four'years. He was intimately associated 
with the development ol the hydraulic system of gun 
mountings—the hrst mounting being fitted in H.M.S. 
Thunderer in 1877—and he was also a pioneer in the 
application of forced draught to warships. From 
1882 to 1885 he was a civil lord of the Admiralty. 

October 10, 1854. John Augustus Lloyd died.— 
At an early age Lloyd left England for South America, 
where he became an officer in the army of Bolivar. 
In 1827 he made a survey of the Isthmus of Panama. 
From 1831 to 1849 he was colonial engineer and 
surveyer of Mauritius, where he constructed many 
roads and bridges, a patent slip for ships, a break¬ 
water, and the colonial observatory Among his 
writings was a paper read to the Institution of Civil 
Engineers on “ h'acilities for a Ship (’anal between 
the Atlantic and l-^acilic.” He died in the Crimea 
while on a Government Commission. 

October 11, 1705. Guillaume Amontons died.— 
Employed for many years on public woiks m France. 
Amontons was a member of the Paris Academy of 
Scicnrcs. and was known for his improvements in 
barometers and other instruments. In 1684 he 
suggested a means of signalling long distances by 
a type of semaphore telegraph 

October J2, 1859. Robert Stephenson died.—-The 
only son of (jeorge Stephenson, whom he assisted in 
the construction of the Jnverpool and Manchester 
Railway, winch was opened in 1830, Kobeil Stcplien- 
son became engineer to many of the early niilways. 
Among his most famous works wore the lligh Level 
Bridge at Newcastle, the Tubular J 3 ndge over the 
Menai Straits, and the Victoria Bridge at Montreal 
He was elected a fellow of the Royal Society m 18.^9, 
and during 1836-57 served as president of the 
Institution of Civil Engineers. He was buried beside 
Telford in the nave of Westminster Abbey. 

October 13, 1902. Peter Brotherhood died.—After 
studying at King's College, London, Brotherhood 
worked as a mechanical engineer at Swindon and 
at Maudslay’s. J^mbeth; in 1867 he set up in 
business for himself in r.,ondon. In 1872 he intro¬ 
duced the Ihrcc-cylinder engine adopted extensively 
for torpedoes, and in 1875 built the first steam 
engine coupled direct to a dynamo^—this being fitted 
in the French battleship Rtcheheu. He also made 
many improvements in air-compressing mac hinery. 

October 14, 1906. Sir Richard Tangye died.—One 
of the five brothers who built up one of the most 
important engineering works m Birmingham, Tangye 
and his brothers migrated to that city from Redruth. 
Setting up as tool and machine makers, they made a 
reputation by the construction of the hydraulic jacks 
by means of wliich Brunei launched the Great Rastern, 
and they afterwards became known all over the world 
as the makers ol steam engines and pumping 

_,machte9ry.*.’, . .c , 
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Societies and Academies. 

Swansea 

Institute of Metals, September 21.—J.E. Clennell: 
Experiments on the oxide method of dcterauning 
aluminium (Report to the Aluminium (orrosion Re¬ 
search Sub-tlomniittcc of the Cormsion ResearchCom- 
mittce of the Institute) It w.is desired to find a direct 
method of determining aluminium m presence of iron 
and other impurities. I’recipitaling aluminium as 
hydroxide by alkali thiosulphates was Curly satisfac¬ 
tory. but the weight of precipitate generally exceeded 
the theoretical amount calculated from the aluminium 
known to be present. This excess was traced to small 
quantities of absorbed sulistaiiccs, notably salts of 
iron and sulphates, probal)ly of aluminium A better 
method is as follows: Pass sulphur dioxide through the 
slightly ammoniacal solution, precipitating iii dilute, 
faintly acid, boiling solution with sodium thiosulphate 
with addition of dilute acetic acid, washing by 
decantation with hot i per cent ammonium chloride, 
filtering and washing witli hot water, iron, zinc, 
manganese, and magnesium m ordinary amounts do 
not interfere, but when the fust two arc present in 
large quantity a double precipitation is necessary.— 
Mane L. V. Gayler: The conslitulioii and age- 
hardening of alloys of aluminium with copper, 
magnesium, and silicon in the solid state. ( eus/irii- 
tion .—These alloys have been regiirded as a fcrnai;y 
system since magnesium and silicon arc added m 
the jiroportions of tlic compound magnesium sihcidc, 
whicli IS very stable at all tcnqiciatures Micro¬ 
scopic examination shows that the solubihly of 
copper is reduced Irom 4-5 per cent to z ])cr cent, 
at 500° C. by tlie presence of 0*7 l>cr cent magnesium 
sih'cide ; while 2 per cent ot copper reduces the 
solubility of magnesium silicith^ from 1-2 per cent, 
to O'7 per cent, at 500"^ C -At 250^ C both con¬ 
stituents arc turned out of solution when only 0-3 
per cent, of each arc present. At^t-Hardening. 
Bnncll hardness measurements wcic made on alloys 
in which the percentage content of one constituent 
only was varied ; tlicy were quenched tioin 300 C. 
and allowed to age-harden at room temperature. 
Age-hardening is due to the diffcrcuice in solubility 
at high and low temperatures of both copper and 
magnesium siltciclo, and the solubility in aluminium 
of both in the presence of each other. Heat treat¬ 
ment of ago-hardened alloys caused a prchmuiaTy 
softenmg lieforc an increase m hardness ; this is 
probably due to the process by which both ccimpounds 
tend to come out of solution. Derived differential 
curves of alloys which had been quenched, but not 
aged, show three critical points , the lowest is at a 
constant temperature, the tcniperalure of tlie two 
upper critical points is lowered with increasing 
copper content, the intensity of the uppermost 
vanes with the copper content. Probably this point 
IS due to the precipitation of the copper compound 
and the second to the precipitation of magnesium 
filicide.—D. Stockdale ; The copper-rich alummium- 
copper alloys. Alloys of copper with aluminium up 
to 20 per cent, of aluminium have been investigated. 
Thermal data from the cooling-cui-ves and from 
qucncliing experiments in conjunction with micrq- 
scopic examination were use<l to obtain equilibrium 
diagrams. 'The minimum in the hquidus curve at 
1031° C. with 8-3 per cent, of aluminium is a true 
eutectic point; a small arrest point at 1017 witn 
alloys containing between i0'5 and 18 per cent^ of 
aluminium has been discovered. Copper at 1000 C. 
can hold only 7-4 per cent, of aluminium m solid 
solution; at 500^ C. and at lower temperatures, 
„^’8^per c^t., although tQ«,obtain, §uch an alloy a 
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lonK fniKMlniK js required. — R. Seligraan and P. 
Williams . ( leaning aluminium utensils Aluminium 
I's not .'ittacked by water-glass solutions or by hot 
soda solution containing a little sodium silicate. 
,\1ta(k In a 5 portent sod.i solution is immedialoly 
arrested h} the addition ot an amount of sodiiirn 
sihcatc iipial to i/ioo ot the s(xla Satislactory 
(leU igent". tomisting ol a iinxture ol .soda and sodium 
siticalc .ne aitieles ot eonimcice . among lliciii are 
'■ C.uhosil,' “ I'carl Dust," and " Aquamol "—W 
Rosenhain ,mil f I) Grogan* 'rhe efietts of over- 
he.iting and inellmg <in aluinmiuni JCxposurc to an 
muinlv high li‘nipcralure dunng melting, and re¬ 
peated if‘-iiu‘lling even <it ordinary melting tem- 
peraluies, ,irc thought to eanse detiTioiation ap- 
proMinating to the condition ginerally described as 

burnt " .ilnniimum High-grade afiinnimim was 
{loured at tcnipciatiires u{) to looo^' C and also at 
the Usual jionririg leinpei.ituie after lie,ding for some 
hours .\t 1000' (,' 'I lie laslmgs rolled aiul tested 
111 the .iiuieiiled stale sliowed no detcnoration 
1 ligh-giade .ihnninniin .iiul also ahiinimnni coni.lining 
} {HT (ciU (Ml h ol iron .iiid silaon were i.ist to J-in 
slabs and loilt'd to o-oi in sheid , the sheet was 
n'-inelfed ,ind (he {uonss rciicated ten limes Test 
piei es Iroiti cacli melt sliowed no svstem.itic change. 
Sm;nkv 

Linnean Society of New South Wales, July 26 — 
Mr (i A \Vateihouse, jiie-'idcnt, m the (h<ui -A. 
]•' Shaw 1 )es( njilion of new Australasian Hl.ittidiie, 
with a note on the hlaltid coxa Nine cockroaches 
are described as new, three belonging to Platy/ostena, 
live to ('iitih.i, and one doubtfully to /.omoploca — 
il H Karny. A remarkable ^new gall-thrijes from 
Austialia These tliiqis iidest the br.imlilets ot the 
■' Helah " {( (isitai/iia C'ltnbagei) .ind eanse rounded 
galls ot aboiled tissue to '>'rm, m winch larger colonics 
<)( tliiqis dexelop (i F. Hill. A new Austnihan 
lermile 1 tic new' species of ('alolcrmes from near 
( oiielon, W \ , IS distinct from any dcscnbesl 
Australian species and casih* ehstmguishc'd m the 
soldier Ciiste bv the long narrow head, large m.indibles, 
denlition, third joint of anteiin.e, and enlargecl 
femora - F W Ferguson and (T 1 ' Hill Notes on 
Australian labamdrr, p,iit 11 Fight new speeics, 
inrludiiig 1 sjiecies ol Silviiis and 7 of Tabaniis, and 
two vanetii's ol spen ics ol Tab.inus are described— 

I McLuckie Studies in symbiosis, part n The 
ajiogeotiopic roots ol Mucrozainta spiralis and their 
physiologii al signihe<ince Koot-lulien les occur uj^on 
many ot the sceellmgs anel oldiT jilaiits of Marrozamia 
spnalis, particularly about tlie soil-leved They are* 
seldom jircsent on the more decjtlv' situated sccond.iry 
tools, but m<iy he uiduccd to devcloji by artificial 
mocul.itioii The loof-tubcicles arc due to infection 
by soil bacteria, the presem c ol whuli stimulates tlie 
development ot the coilex and sheath, so that the 
tiiltereles are more tmissive Hi.in otdinary roots 
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Diary of Societies. 

.yO.YHAl', (h TOBEH )>. 

IssTiTi TK Ol- Brkwi.so —S K. Tliorpo, and others; 1)|s(^l^'lon on 
the lAia-nses liieiiired m (oiuiistlon witli the Shipnii'iit ot ForelKn 
Harl<‘\s 

KoVCI, .SOCISTV OF MbblciNr: (War Section) (at Itoxal Arniv .Me(ll(.il 
CoHcU(‘, .MilllMiik), at .I - J.t-tieii Sir Joliii Ooodnin . ITesidcnll.ii 

Address 

TVEShAY, ncTOiiKii 1(1. 

Uox Al,.sociKTV OFMedicink ('l‘lii‘rapeutiosand Pluirnu(olosjv Section), 
111 4.30 —Dr W Lanudon IJrown; The Problems oi AsUnit.i 
(X’reshJciillal Address) -Dr. T izod Jleiiliett 1 Tlie Modilleation 
of liiistne Fiinefioii b\ means of firnHH 
I.NSTITlTlOS ot PETKuJ.KCM 'J'liCHNOl.OOIST.S (at I'liciiileal .S.Kletx). 
lit .A 3(1 - Di. A Ji Diinstan 'I’lie Work of tlic Stund.iidizafKJii 
Committee 

ISSTI'JI'TE OF .Maiuni: F.sdiNKKKS, iS(’. at G 30 - A Keciics Condi¬ 
tions U> «('t ililfli J';c(>nom\ irom Oil l''iiel 
ViEKKrr Mu itoPeoHCAi, Ci.rn, at 7 30—F. jAlartin Diiikhii 
C ni'tm e.i 

JtOVAl, PIIOTOUHAI'IIIC Sm iETV OF OliKAT ItlllTAlN. lit S |)l K S 
Ctu * Tile ne\ej(>|>mctil ol the JMiotoKraphlt Lens Iroin (lie ilisloriral 
Point ol View (tlK Tw('nty-lilth .Annual Tr.(ill-'l'ayli.'r Mcinonil 
Jas'fure). 

l.SSTITl riov OF HKM’INU and VllNTItATINO LNOIN’EIOIS. INC (.it 
C.ivtou Hall), at K ir>—H Kortiiiie Suiiie I'oint.s in the kta ol 
J/eatint' Fiiifiiieers’ Colifr.iets 

fr/:7).V7s'.s7>,t Y, Of TonrK 11. 

IXSTITLTloy OF IfEMl.Vd A'HSTItA'l'ISO KNOIVIIEKs, J.NC T(.it 

Caxton Hnll), .it 3. J, Alusiirave ; lleaflnn and V< iinia(iiiu ol 
Pii.'soiitf(‘r sjiips 

PoYAL Ml( KoM'oi’frAb SodF.TA (.it I'A'imiiialion Hall, 8-11 tpiccii 
S(iii.ire, \V (.' ]), at 7 30 — A CjiiversAzioiiL* 

JNSTITITION OF Al io\lomi,K KNcilNEEUS (at Automobile ( tub), 

at H -J.t-Col 1). .1 .Smitli Piesldeiifial Address. 

THUIiSDA I’, OcToliFK 12 

Ol’TIcw, SOelETV (ill. Impcn.il College ot Srieiiee .ind 'l'(■etlnol^)U\) 
at 7:10-Dr L (' Martin A Plnsn.il Sliidv ol (’nma -I’ W 
iTesfoii 'I’lie .sfnnturc ol Sand-blasted and Oroimd lilus, Siirf.iech 
jNsriTl’lE OF METAbS (London .Seetioii) (at Institute of Maiine 
JBiimmcrs). at 8—Dr 1> Hanson Cliairmah's Address 
IlOA \i, .soeiETi 04 MLinciNE (Nearoio«v Scetloii). at .h 30 —Dr W. 
Harris Tu\l(‘ Polyneiiillis (Presldenlial Addie.ss) 

h'lU HA OeTiJitKH 13 

ASSOCIATION OF EcoNO.uic llior.ooisTS (ill Botanleal T-ectnre 'I'lieatrc’ 
Imperial ('olle({e ot .sdeiice), at 2 30—Dr K J. Itutlijr A’lnis 
DIseas) s in Pl.iiits -Di J A, Arkwright. Virus Diseases in Amm.ils 
ami >[.in 

ItoAAL SOI tllTA OF MrPTi'lNE ((diTiienl Section), al 5 .)0 

-(Ojditlialiuologj Seeiion), ,it 8 30—N Ulsliop Harni.iti A 

Visual St.induul for S( liool Teiu lier« 

.JIMOK XNsmerio.N OF KNOINEEKS. at 7 30 —!•: C West- \ilili(i.il 
lee .Making 

Royal PiioTOfiKAi'iiic sociiiiv of Dkeat Riutain, at 8--Dr c V 
swan Careassoime .ind tlie PArenees 


PUBLIC LECTURES. 

M0ST)A DCTOUKR •! 

I’MVI.UHITV College, at —Piol (i. Elllol. Smitli. Tlie Reglmungs 

of S( i( III e 

Kino's ('oLLROE. .it .1 30---Prof H ft .Ivlteij . Finstcin’a'I'hLsjrx ot 
RelaliMts. 

TVESOAY, (XToUEll 10 

Fnim.ksitv ( ollfot:, al r»—i'rof C .SiHarinnn The Nature ni 
li)t('lligeiie(‘. 

iryi’/).V7,'.S7Ll }’, DcTobEll 11. 

Fnd I.KsITA CoLLre.E, at .) 30 -.Mlhs A S C(M)ke, Col. .1 M Slitdidl, 
and Capl. R Wnglif l)isens>,|oii on Keteiit Developments in 
JDir.d l.ihnirv Work .Miss Lilias .Armstrong The Use of Phoiietus 
In Die Class Room. ( \» applied to the teio htiic oi Kreiieh ) 

IlLiaoKii CoLi.LoE roll WOMEN, at 5 30 Prof V. A Uardner: 
Delphi and Jieios 

I'MXhUsiTY CuLLEiiE, at 7 --A II Parker’ St.imkird Ralliigs lor 
R.idi itors, llmlens, and Complete llc.iting Jiistallktions 

TlirUSDA F, 0< TOBl.il 12. 

cm OF LiiNliox YAf.l' A (1H(5 AldersEJifc street), at G —Sir .Arthur F. 
shiiilev Fleas, flies, and MosiiuRoes 

SATVEDAY, OCTOIIKR 14. 

HoRNIMAN Ml’FEUM (Forest Hill), at 3 30.—H. Sliaw': Flight in nil 
Ages 
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Landowners and the State. 

L ord BLEIJISI^OK, us prcsiilent of the Aj;ncui- 
^ tunil Section of the Brilish Association :U Hull 
tins year, struck a nnv null' in hl^ a(l(ircs^. But very 
brieH\, his text wa.^ u demand lut more leadership, and 
in particular for cdiiralcd Ic.idiTship hy l.indowners in 
the husiness of fatminj.: British laitnmj; lias tor the 
last two renturies in the m.jin heen larried on hy 
tenants pos.sessed of i onsidci.ihle lapilal, wlndi is 
cmploycfl in th<? hii.siriess and not iii the l.iml itself nor 
in Its permanent eipupment. 'I'he result, at any rate 
until fifty years aj^o, was .suciesslul ('omplicated as 
(he question of tenure wa.s m detail, hy custom it 
workeil well on llie wliolc , a siiiricu iK') ol lapilal was 
attracted to the land to |)eiinit ol dilliv.ition on a 
<oinpiiralively lar^c sc.de with siillicienl (untimiity to 
encourage experiment and iinpto\ emenl, until British 
farming,'whether as regards oper.itioiis ol i ultnatioii, 
productivity ol 1 rops giown or (|ual)t> of stock bred, 
.stood easily furemosl m tin; wliolc world 

British agricLilUiie no longer enjo\s the same un¬ 
disputed position. We lan still ])oml with |)nde to 
its tei.linical e.xcellente, hiil it li.is not siiri'cedcd in so 
adapting itself to tlie i-lianged eionomic rondilions as 
to continue to lie regardi-d as a jirospi-roiis industry 
or to ullracL the ('onfidence ol lapitalisls Juirmers, 
despite some protestations, ean still mak(' a living out 
of It, hei-aiise they ean ahva\s adjust their .style of 
larniing to any range ol pmes, hul the position of the 
other two parties to the uccujiation of the l.ind is far 
from s.iiistactoi). Lamlowneis’ rents do not lepre- 
scrit a u-asoiuhle late ol interest on the money that 
has iieen exfiended on the buildings, etc. nece^sary to 
(lie working of the faim. A piece ol a\’eragc Paiglish 
land in prairie londition i-uuld not (o-d.iy he eijiiipped 
as a jaim and then let at a rent which would pay 
maiket interest on the lapilid exjiended in eijuipping 
It, even tliougli no charge wen- made lor the land 
Itself, f.andowner.s who sold (lieir l.irms during tlie 
last few \cars were ah]e atter leiinestnu-nt to double 
and treble the income llie\ h.iil derived from them, 
and at tlie same time to re!ie\e tiiemsehes of many 
ot the calls upon tiie landlord’s purse. .Vgrnultural 
labourers, again, (hougdi they eJfecled some improve¬ 
ment m tiieir position during tlie wai. are stilJ (Jk; worst 
paid industrial class of any magnil ude in (lie community. 
In the c’lllagos ii is well recognised that a ho^' is likijly 
to 1)0 better off if he can got on the railway, into the 
polii c, or any of tlie other ocuip.Uions more or less 
available, rather than go upon the land. 

Tlie tcnant-f.irmirig system, for all its advantages, 
appears to be breaking down, ami f.ord Blcdi.sloe 
regards the landowners of the last generation or two 
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as in part responsible. From an abstract point of 
view the ordinary English tenant farm of 200 to 500 
acres is no longer the economic unit it once wa^. At ^ 
its inception it represented wholc.salc large scale pro¬ 
duction as compared with the generality of European 
farming, and as such it provided the food needed for 
the early industrial development of the country. 

But with the enormous extension of wlieat growing 
and meat jiroduction in the newer countries, the effect , 
of whicli upon our markets liegan to become so apparent : 
from the ’seventies of last century onwards, and with ! 
modern organisation of the import trade in food pro¬ 
ducts from countries with a low wage standard, the 
English farmer no longer controls prices, and when he 
stands alone, lie is selling as a retailer in a market 
dominated by much larger interests. It has become 
a terribly cliflirult market because Great Britain is 
now the one absolutely free emporium to w'hich the 
surplus fond [iroducts from every other food-producing 
country' in tiic world are directed. With one or two 
minor exceptions (Denmark and Belgium are .])rac- 
tically free-trade coiintrie>, but they are normally food 
exporters rather than liuyers), the British farmer is 
met by a tariff wall wlu nevcr he has a surplus to export 
or a speciaht)' to develop, aiifl these difficulties arc, at 
the moment, accentuated iiy tiie lireak in the Con¬ 
tinental cx(.hanges, wliich diverts to Britain even the 
limited quantities of iood-:>uffs tlic foreign industrialist 
luid begun to purchase. 

Some of these dilluulties may be overcome by co¬ 
operation, never an easy matter to organise in a con¬ 
servative community siicli us our farmers form, bred 
as they have been in an mdiviclualist organisation of 
business and imbued with the characteristic British 
tradition of standing alone. In any case, co-operation 
may be only a palliativ'e; the economic flaw in the 
tenant-farming system prolmlily is that the unit of 
management is loo small. Tliere is not work for a 
master in controlling tlie five to ten men employed on 
the ordinary English farm ; as a managing head one 
man should bo alile to supervise the working of 1000 
to 2000 acres, according to the class of land. Jsconomic 
pressure would thus appear to be tending to move 
away from the present type of British farm in two 
directions, either towards the smgle-man holding, un¬ 
economic as an instrument of production but in which 
compensation is found m the extra labour the occupier 
will give in exchange for his independence, or on the 
othe r ;b& rd, low'ards the really large tarm which can 
ta kSS KIntae’c of machinery and organisation. 

J^BHcdisloe’s main contention is that tfie land- 
ownermust either take tlie latter option and become the 
instructed business head of his estate treated as a single 
farm, or if he prefers not to take over the actual manage- 
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ment, he must at least be the leader and entrepremur of 
the associated businesses of his tenants. Nqt on]y is the 
holding of land a bad investment, but in a modem State 
the mere rent receiver will eventually be eliminated. 
Landlord.s must give service or perish as such, and 
Lord Bledisloe appeals to a class which has a long and 
honouralile tradition behind it of service to the State 
to return to the land and so render a necessary service 
to a State that is becoming overweighted on the in¬ 
dustrial side. He points out the two directions in 
which the landowner can lead his tenants and benefit 
both his estate and the course of agriculture. In the 
first place, the farmer to-day is not getting his fair 
share of the prices the consumer pays for food. While 
all the producing interests connected with the land are 
unprosperous and are being forced to contract their 
activities, the trading organisations which deal in tlie 
produce of land arc paying handsome dividends and 
individual middlemen arc growing rich. The con¬ 
sumer reviles the farmer because of the scarcity of 
food ; the farmer knows he must restrict his production 
in order to make it pay at present prices, while the 
slightest production above the normal demand cuts 
away not merely profits hut often cash returns, as may 
be seen over jilums and potatoes at the moment. The 
distributing trade has cntreni hcd itself jn order to retain 
its war scale of margin, and the buildings famine in the 
country hinders the growth of competition. Lord 
Bledisloe gives a series of tallies to show tlie discrepancy 
between retail and farmers’ prices and the increase of 
that discrepancy since the war; in most cases the 
distributing trade.s take more than half the price the 
public pays. Coarse ‘ middlings ’ cost more than wheat, 
and readers of the Times a few days ago may have 
noticed that on the same day the jiriee ol London flour 
w^as put up while wheat was, m anotlier <.()!umn, 
reported as cheaper. 

It is to this state of things Lord Bledisloe recom¬ 
mends landowners to turn their attention ; can they 
not organise tlie businesses of their farmers into some¬ 
thing capable of keeping the middlemen in che<‘k ? 
Tliey should be able to sec further than tlie farmer, 
who has to look after his own business of production. 
Co-operation has made but little headway among 
farmers themselves ; would it not be in a very different 
position if it had been whole-heartedly and intelligently 
backed by the landowners ? Here is one opening for 
intelligence and leadership on the part of owmers of 
land. 

The other great opening i.s in connexion with educa¬ 
tion and research. The old race of landlords numbered 
among them great impro\'ers of farming, such as 
Weston, Townshend, Coke, and Lawes. Even the 
much-abused farming covenants represented, to begin 
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with, b^ter systems imposed upon their tenants by 
Jandiords. To-day, if English farming practice is in 
many respects still ahead of its competitors, it has 
become, comparatively speaking, not so alive to the 
applications of science. Farmers themselves are not 
quite what they were; the great industrial develop¬ 
ment ot the last sixty years has been drawing away the 
brains from the more slowly moving pursuit of agricul¬ 
ture, and, speaking broadly, the present race of farmers 
are not educated up to their needs or their oppor¬ 
tunities. 

Here -again the landowners have not been, hut can 
be, leaders ; they can become intelligence centres, they 
can stimulate the education of their tenants and of 
their tenants’ sons, they can even insist on education 
in selecting their tenants. It is the lack of apprecia¬ 
tion of science among landowners that has made it a 
plant of slow growth among their tenants. 

The address is really a powerfully worded appeal 
from Lord Bledisloe to the landowning class to treat 
landowning as a vocation and to educate themselves 
for it. It is a far-sighted call for service, and coming 
from one who has so notably put into practice wliat lie 
preaches, carries with it an authority which no ordinary 
admonition to progress can possess. 

Bergson and Einstein. 

Durh et SiinnllaiiciU: .-I piopos de la Ihhne d'Em- 
stew. Far llenri llergsnn. Pp. viii + 245. • 

Felix Alcan, 1922.) 8 francs net. 

E 'IN.STFIN ill his theory of relativity may lie said 
j to liavc thrown down a challenge in tJie scientific 
world of the ^ime kind as that which Pergson in his 
fhcors of duration has thrown down in the j)hilo 5 opliic 
world. Both theories are primarily comerned with a 
certain tundamcntal character in the experience of 
■time. Both recognise a diflereiice of nature, that i.s, 
a qualitative difference, between the time which enters 
into our equations of measurement and the time w’hicli 
is lived. At one point, liowe\'er, Berg.son .seems to 
come into direct conflict with the Minkowski-Kinstein 
scheme of a space-time continuum. This is m iiis 
conception of creative evolution. Creation means 
that the reality of the physic:al universe i.s of the nature 
of life or consciousness, a conception winch implies 
the continued existence of the past in tlie present, and 
a universal moving forward into an open future. How 
is this consisitcnt with the view that there is not one 
single univensal time hut as many different times as 
there are systems, and that there is no absolute simul¬ 
taneity between events which take place at any two 
points if they are separate from one another in space ? 
NO. 2763, VOL. no].. 


Bergson has evidently been of opinion that for his 
own sake he must clear up his position on this crucial 
point. To do so has been no slight undertaking, for 
he has not been content to accept the principle of 
relativity from the physicists or to as.sume that its 
matiiematics is corrcit. He lias, therefore, deferred 
the resumption of lus own philosophical work, inter¬ 
rupted by the W'ar, and has set him.scU to study at 
first hand the mathematical e(|iiation.s of Lorentz and 
Einstein. It may interest readers of Xati re to know 
that Bergson spenahsed in mathematics in his student 
days to the extent of hesitating between it and philo¬ 
sophy w'hen he had to choose a ))rufession. The argu¬ 
ment in his new work deals almost exdusively with the 
restricted theon,', for it is that wJurh affects directly 
the question of the reality of tune. Tlie rel(^ancc of 
the generalised tlicory is only Uiuchcd upoh. It is 
tlie subject of a “ Final Remark,” m w'hich the nature 
of its importance for iihilo-iojiliy is indicated, but 
general relati\ ity docs not seem to Bergson to < iiallenge, 
a.s the restricted relativity does. Ins theory that tune 
as a universal flux or change is an intmled reality, 
while .successive states are a spatialiscd time duo to 
the intellectual mode of appreiicnding it. 

J)cscartes in llie Principles (11 20) dodares that in 
movement there is complete rccipnn ily; cither of two 
objects changing their rdatu'c position may be con¬ 
sidered as ba\-ing moved or as having lemamed at rest. 
To this Sir Henry More replied (March 5.1649); “ When 
I am sitting still, and .someone moving away a mile 
from me is red with fatigue, it is he who moves and I 
who am still.” N'othing science (an aHum (oiiccrning 
the relativity of perceived movenunl, measured by foot- 
rulas and ducks, can di.sturb the inw.ird feeling we have 
that we ourselves can effc(t movements ami that the 
efforts we put forth m doing so are under our control. 
I fere we liavc, then, in the most striking manner, the 
contrast between tlie intuitive mode and the intellectual 
mode of apfirehending reaiitv’. Is there anything in 
the principle of rdativitv which confin'ts with the con¬ 
ception of reality as fundamentally a duration which is 
intuited or lived? Prima Jade, yes 'I’he denial of 
absolute simultaneity .seems (ompleidy inronsiatcnt 
w'lth it. This comes out most clearly in Einstein’s 
paradox. '‘Suppose a traveller to be endosed in a 
cannon-t>alI and projected from the eaith with a 
velocity amounting to a tweruy-thousandlh of the 
velocity of light ; -siqipose him to meet a .star and 
returned to earth; he will find when he leav'cs the 
cannon-ball that il he has liccn absent two years, the 
world in his ah.senre has aged two liundrcd }’ears.” 
Any one who applies tlie mathomaties of relativity 
and makes tlie .simple calculation for the two systems, 
earth and cannon-ball, will find that the conclusion 
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follows with the same logical necessity as in Zeno’s 
paradox that Acliilles cannot overtake the tortoise. 

There Is, liowever, a liinilation even for the relativist 
which, although it lalK short of establishing an ai)- 
solute, is important to keep in mind. 'I’liere is no 
s)stem of referem e which a tra\e)ler can (hoose, liy 
entering whnli he might dcjiart and return to find the 
world younger, so that liis jouine\ would have been 
backwaid in liiiie The reason is not the UKonceiv- 
abilit) of viu li a s^'.iem, but the fait that it would 
bring iis into conllii t with tlie law ol (ausalily. The 
re\ersibilit> ol i.uisahty which wouhl re<|uire the 
elfe<t to 1 omc into e\islenec la-foie the cause, is un- 
tliinkable. Sm h tlien is the paradox. Rel.ili\ity 
re<|lm■e^ that as w<- [lass into a new s\stem of refereme 
the relali\e mo\enu‘nl ot the new s\slem shall be tom* 
pensated b\ (lunges in the spatio-temporal axes ol 
eo-ordm.ilion m order U» keep eonslant the \eloeil\ of 
ligiit. 'i'his means m the e.isi* siijiposerl that two 
years of the one s\siem is tlie e(]ui\alenl of two humfred 
of the otlier. 

Bergson’s solution ot I'anstem's ])aradox iolimvs the 
same line as his solution ot the para<loxes of Zeno, Iiut 
the special application of his jirmople has a partinilar 
mteiest. In the (ase of Zeno the essential jxnnt was 
the insistence on the lontmuiiy. m the meaning of 
aljsokue mdi\isilnlilv. of true duration, the diiiation 
wlmh IS li\e<l and inluii'd, as disliml Irom tlie in¬ 
finitely dnisible eontmuily, mathemaluall) defined, 
of the schematised trajectory ol ilie movement, d’he 
malhematual lime w'hicli we measure is realh space. 
In the case of I'anstem’s paradox Jieigson .irgues that 
the two s\stem^, whtiii an* discord.mt as to their 
simullaneilv when taken as integral s\stems, must be 
eonstdeivil as continnoiisly lelated. and tins is possilde 
only so long <is we do not abstract fr<im the observer 
who IS aUadied to eadi II, he sa)s, we consider the 
two observers m their diffeienl svstems to be con¬ 
tinuously in (ommunRalion it is clear that ciuh, while 
regarding tlie other as a jiliysieist co-ordinating a 
system, will reganl ilut co-ordinalcd system Irom the 
.standpoint of his own. and therefore, however dilfeient 
the system ma) be. m so fai as the two observers are 
physKists and m so tar as they are related observers, 
the duration intuited is one and the same for both. But 
here we shall ask, if the explanation is so simple, how- 
does the jiaradox arise? Quite naturally, Bergson 
rc()lics, and this is tlie striking part of his aiguinent, 
because what the pliilosoplier can do tlie physicist 
cannot. The pliilosopher’s loncein is with reality 
perceived or perceptible ; he, therefore, can never lose 
bight of the iiUerchangeul)ilily oi the two svstems. 
He keeps them together liy a kiad of conlmual coming 
and going between theim TlMjj^hysici.st, on the other 


hand, whose only business is to co-ordinate the system 
as a wdiole, must clioo.se one and stand by his choice. 
He cannot relate all the events of the universe to two 
systems of different axes of co-ordination at one and 
the same time. He must therefore regard the whole 
sy.stem as concordant or discordant with the whole of 
the other system, each taken as one and integral. For 
the physicist is not concerned wulh time intuited imt 
only w'lth time us a measuralilc dimension. 

We may see, then, how Einstein is able to affirm 
that there are multiple times. We can jilace an 
imaginary physicist at every point of sjiaic and his 
timc-systern will necessarily be different from every 
other time-system; and our own lime-system, so far 
as we arc plivsicists, has no priv ilege over the imaginary 
tmH‘-s)’s((‘ms. But, Jiergson rejdies, into vvhicliever 
of these iinnginar) lime-.s)stems we project ourselves, 
It becomes there!))’ time lived or intuited, and as we 
can (onceive ourselves to pass into any of them, thero 
is a real duration to wliicli all the imaginary timc- 
systems belong. Thus is restored to us the unique 
lime, one and universal. 

Sueli i.s Bergson’s solution. Hoes it dispose ot the 
problem ? The argument is certainly calculated to 
reassure those who have been distiirlied bv the prin¬ 
ciple of relativity, and to comfort (hose who are made 
unhappy, rather than stimulated to activity, by 
])ciradox. Yet tluie air many indications m liis book 
that Bergson liimseli does not feel he has said or is now 
.saying the last word. In the final remark, to wlmh 
we have already lefeiied, lie regards the generalised 
theory as an extensicm of the aigiiment of tlie reslra led 
theory with tlie difference tlial the em])liasis is on 
space lather than on tune. He suggests that the 
treatment ol space on the same lines as those on wliirh 
lie has dealt with lime would show that the multiple 
geometiies are imagm.irv plpvsicisls’ geomctiios ab¬ 
stracted from llicir relutmn to and Iranslormability 
into the one and univers.il space systri.i whicti is the 
inluitioii of the living individual. 

To a certam extent lie is undoubtedly right, for we 
may say duly that llie restricted relalivil) is a case m 
point of the genc-ralised relativity. But tlicre is a 
problem which Bergson has left untouc-becl while 
giving indications that he is awxire ol it. This is tlic 
ii'latuity of magnitudes. Even Emstem has not, so 
far, dealt with it specific all) Wcyi, m Ins endeavour 
to make the generalised tiieory include the whole 
rc'alrn of electro-magnetic jilienomena, has fore¬ 
shadowed a relativity even more fimdamental and 
more universal lluin Einstein’s, although so far he has 
found no means, such as Einstein found, ol submitting 
tlie principle to experimental tests. In philosophy it 
is ot the deepest significance. Kot only is there no 
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absolute criterion of magnitude, but systems of refer¬ 
ence are not even relatively in relations of magnitude 
to one another, h is only for the observer in a system 
of reference that there is a relation of magnitude wjthin 
the and that the system itself lias relations of 

magnitude to other systems. Into whatever system 
an observer passes he carries into it his own constant 
norm of magnitude and he does not have to sulimil to 
the dimensions wliicli the new system imposes on liim. 

It is tins aspect of the principle of relativity wliich has 
seemed to the present writer to require a philosophical 
principle like that of the Leibnizian monad to give it 
full expression. It is not enough l(j return to the 
mathcmatkal principle of Descartes’s mechanism. 
Mathematics and physi<'s alike rest ultimately on the 
experience of active siibjc<‘ts. and this js wliy experi¬ 
mental tests are reknant. The monadic conception 
derives new meaning from the tlieor)' of reality as 
psyciinal duration, the concept which Bergson has 
made a new jxisscssion of human thought 

H. Wii.noN ('\RR. 

The Molecvilar Scattering of Light. 

Mokcular Diffrarlion of Lif'lif. 11 % Prol. C. V. Raman. 

Pp. x-l-io,t {Calcutta Cni\ers!ty ot Cal<utt.i, 

U)22.) 

J ) IC.AUKRS o! Nm'URk are already l.uniliar v\ith 
IV the important uork which I’lol C V Raman 
lias liecn larrung out in cunneMop with the siatlc-rmg j 
of liahl 1)\ small |).ii U'les, for many ol liis lesiilts ha\e 
tic'cn annomu'C’d in tlii'se eoltimiis In a small \olume 
[luhlisliecl l)v the I’nicersit) ol Cal< ulta he has rew ic'wed 
tlie picsfiit position of the sjhjn't ol moleeiil.ir dilfr.u - 
lion ol light, and li.is disiusvcd the' lhcor\ in a ccun- 
pieheiisixc sunes whuh im hides liu: case ol g.tsrs, 
v.iponrs. li(|utds. cicstals. and amorphous solids 

Lord R.ulci”h was the first to imlicate the piimiiiles 
on whicii the prohlem ma> he iianclled, and he c»hlaiiud 
a reUtiop between the scalleting powei ol (he inolec nh‘s 
ot.a gas, tlu'ir luiiiiher |)er unit \ohinu‘, .uid the retiae- 
c)l the nieclmm. ,\s the eneigy sialterc-d must 
.the deiived from the piim.iiy beam, the mteiisiiy ot the 
^(tcr iiiLisi suffer an attenuation as il passes lliioiigli 
llie niechmu, and an expiession e<in he dcnvecl lor the 
attenuation eoellnienl I’rot. Raman disuisses s(tme 
( ntuisms ol the theory and c'oncludes that the principle 
ol random phase winch is assumed m tlie argument is 
justified, provided there exists the random distrilailion 
(jt the mokcuh'S wliu Ii is reeptired by Rovle’s Jaw. The 
ultimate justification of tlie principle rests on the com¬ 
plete non-uniformily in the spatial distribution ol the 
molecules in so far as verv small volume elements are 
concerned. 

The first spcce.ssful attempt to observe the scutlering 
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of light by dust-free air In the luboraiory was made by 
Cabannes in 1915. Experimental work of great 
interest I1US lieen curried out by Prof. R. J. Strutt (the 
piesent Lord Rayleigh), who obl.imed the remarkaldc 
result that, in many gasvs. the scattered light is only 
partially polarised. 'I'liis ma\ he explained as due to ’ 
the lack of sVTiimetry of the molec ules, and mav liiniish 
valuable information with regard to molecular con- 
figuration. 

To the late Lord Raylc*igh we owe tlie lirilliant 
siigge.stinn that the scattering of liglil liy ihc' molei iiles 
of air accounted in large measuie both tor the blue light 
of the sky and the oliserved degree ol tr.insparenc') ol 
the atmosphete. Recent observations, primipally at 
the Observatory on Mount Wilson, have cotifirmcsl the 
theory and have turnished a v.duc lor Avog.idro’s 
ennslant wliic h ispractu ally identic ul with th.it deduced 
from Millikan's irmasiirc'menls cd (lie electronic- charge. 
Prof. Raman has ma(l(?ol)sei\aiicnis on the pol.irRation 
of skvhglit on Mount Dodahclla (•'^750 Icri aliove sea 
level) in tlie Rilgiiis. As is well known, clu'! and ha/e 
are largc-lv c-onlined to the- lower levoK ol the .Umo- 
.sphere 'flu* influence ol Mcondaiv sc.uteimg may he 
rc-chuc(I ver) considerably Ity usin^ .1 deep red filter, 
and allowance can lie riuidc loi llic c lli< I ol c-arthshine. 
'I'lic weakc-r component of polarKalion w,is l(njrui to 
have 13 [)er c c-nl ol llie iiUenMtv ol the stronger c-om- 
ponent Oiilv .\ per cc-nt.. however, was asc rilialih' to 
inolec iil.ir aiiisolropv. a rc-sult in eood agieenienl witli 
tlie latest l.iburatorv mc-.isurements 

'Hie piimiple oi i.mdoni please- on whi«h R.tvIeigh’s 
theorv depencL is not ajiplicahle in llie case ol liiglilv 
comleiiscd iiu-dia siieh as dense vapours. li'|uids. ancl 
solids In licjuids. v\<-mav applv tiu tlu-orv developed 
hv l-aiistc-in and .Smolm howski. m which s,altcimg is 
consideiecl not as due to individual pailiclc-s hut to 
sm.dl local v.iii.Uioiis ol density an^lng Ironi the heat 
nioveinenls of the- inolec ulc-s A foiiiiiila is cihtaincd 
showing how tlu- Matlcimg power ol a thud is lelatcd 
to Its reli.ic liv It} It Is worth) ul iiolhe th.il the 
■ scalteiing power is jirojicartional to the .ihsoUite 
lemjieratiue and to tlie c-ompressihililv ol the liciuid. 
\\ ii(-n c orrec ted lor tlu c-ltec l ol molc' ulai .mi'otrop), 
the formula i:i\es results m t.ur aiireiineiU with ohserva- 
lions in non-fluorc'sc ent liciiiids. and 11 rc-dmes aiito- 
iiKiticallv to the Rayleigh lonmil.i m the- < .ise of gaseous 
media but. surpiisinglv i-nougli. llie l.iw sc-enus to 
break down in the case ol g.iscs iinclci IiiliIi pressiwc. 
Prof. Raman makes the mlc-restiiig suggestion that this 
lailure m.iv mean tliat the continuous wave theory of 
light does not .stricUv rc'prescnt the hn Is and lliat we 
may perliaps find iicre experiment.d supfiort for 
I'anstcin's conception that light itscll consists of 
({luintum units. 

I 
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Status explicitly of what these contents consist. This 
issue is, of course, in anticipation of the annual 
\’<.ilumc. which gives a complete record of the Associa¬ 
tion’s proceedings at the particular meeting, but 
which cunnot, in the nature of things, make its 
appearaiue until some time after its conclusion. 

This practice of the Association, which is of eom- 
parati\ely rc< ent origin, is altogether to be < oTTiincnded, 
and as a business proposition is to the credit of the 
management FAperieme has .sliown that it meets a 
pulilic demand Members who attend a meeting are 
ready to purchasi', at tlie comjiarativeh’ low price of 
issue, a collected edition of the addresses, as are those 
who are unal)lo to !>c present. The fact is significant 
()1 the imre.ising appreciation in wiiidi tliesc addresses 
are held by the jniblii. In the early days of the 
Ass(K'ialinn it was not considcrcfl obligatory on the 
p.irt of a president of a section to prepare a special 
address by wav of opening its proemlings, and he 
ociasionallv (onteuled himself. v\itli a lew general 
remarks before cilhng upon a mcmlier charged with 
the prep.iration of a report on the progress of tlie par- 
la iilar deiKirlineiil of sciem e wUli \vlinh the sntioii 
eonri'rned itsell, cither to read the repin't or to give an 
abstract of it', contents Failing the report he would 
call upon .1 ineinl)er to prc'sent the first (ommunHation 
on the list. an<i m some such inannci the business of the 
seriion would be begnti (iradualK the pr<-senl 
( ustoni has Ik‘(' 11 ecoh ed. an<l the piesidential addresses 
ha\e btsoine a \,dual»le and na'sl im[a'rl.mt icature 
ot the w(uk of the set tion—some people, imleed. 
would s.i\ the niosi vaiiiahle ami imporlant. 

The presidents ol seitioiis nowada\s .ire in\anal>lv 
representative nun or won;en--reeognise'd authorities 
on thespeiial siiliieits with wliK'h tlic section deals. 
'i1ie\ .ire usualle aelive woikeis in the development ot 
knowlcelye (Hi tlu'se' siihjei ts--persons with i-\perienee 
of reseaieh and of matured jiiilgment. with a inessage 
of a<!\ lev, eon use!. or warning to < omniiniK'ate. ()r tlie\ 
may even piomulgate a wholly new departure in 
seientifu- thought lienee tlie eagerness and exptvl- 
ane v wiiii which iIk sc ulteranus are awaited, not einlv 
hv tile prolcssion.d memliers <•! tlie st( lion but also hv 
such pouion of the genc'ral public as shows its interest 
in the progU'ss o! sciem e eullier l»\ attending the 
meetings ol the Association, or lollowing its proceedings 
m tlie press The a[)pre'< lalioii in whith these 
.sectional addresses uie now lu-ld is furliier shown hv 
the measures whuli t^,e\eeuli\e have been re(|uired 
to take in deference tQ^wldie demand. Formerly the 
addresses were all giveJ^ the same day, and as a rule 
at the same hour, arid they initiated the work of their 
resj)cclive sections. Nc^a<la\s special arrangements 
are made, so that nnSjrors may have an opportunity 
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of hearing as many as possible during the week over 
which the meeting extends. Their publication in 
collected form during the week of the meeting will be of 
.service to those who for t’arious reasons are unable to 
take advantage of sucli opportunity, and will be wel¬ 
comed liy others who may wish to .study them in 
detail and at Ici.sure. There are, of course, some, and 
they are particularly common among those of the 
student habit, upon whom the printed word makes a 
more effective impression than that spoken. 

It is unnecessary on the present occasion to say 
anything at length concerning the contents of the 
volume before us. Any detailed examination or 
criticism is the more uncalled for, as most of the 
addresses themselves, slightly abridged in .some eas(‘s, 
have been, or are being, reproduced in these columns. 
It is sufficient to say that the 1922 hook worthily 
sustains the reputation which British Association 
addresses now enjoy, as w(‘ll-written, scholarly pro¬ 
ductions, pregnant with thought, replete with latt 
and .suggestion, stimulating and lull of interest and 
inspiration to the contemplutne kind. In an .rge 
winch IS pre-eminently scientific these books deserve 
the w'ldest po.ssible eireiilalion, and in the interests of 
knowledge it F to be Imped that they will attain it 


Our Bookshelf. 

Da fossile Mi’Usrh Gruuikiijie <'uier l'iil(U(i/(/iii>p()loi‘ir. 
Von Froi. Dr. F Weilh F.iMer'D il I'p n 
(Bcilm . (lebruder Bornlraeger. 1021 ) 2ov 
IsM.nsii si iidents who wish to know w'hut iheir (lerman 
(olleagues think of r(‘<ent (lis( overii-s ol lossil man will 
be somewh.U <lisap[)oinled when IIk\ < oiisiiU this wink, 
its aullior, Frol WVrth. wlm has puhlished several 
hooks on the b e-age and allied geolngKal siih|e( has 
cither never lu'ard ot the fossil remains disiuvcrcd at 
FiUdown and lull) desirihed by Dt. Smith Wdodwuid, 
or reluses in believe in then aulhenTirity ; at le.ist no 
mention is made of them Nor is any .illusion made 
to tlie remains found .U Fmskop, South Aim a (he fo.ssil, 
skull foqnd at 'lalgai, Queensland, nor those teamel by 
Frof. Fugene Dubois at VVadjdk-jav.i On the other 
hand, full and welcome aeiiwnis arc given ol two im- 
poriarU finds marie in Oenjaany during wat-time. One 
ol tliese was m.tde at Fdirtngsilorf, iieai U eimar, wliere 
tw'o fossil lower jaws were loiinel These are attributed 
and rightly so - to Neanderthal man. whose distiihu- 
tion is thus tarried beyond the w'atersheel ol the Kiiine. 
The other discover), wdiieh w'as made at Oliereassel, 
near Bonn, has revealed tlie remam.s of a man and of a 
woman belonging to the last phase ol the' lee-age, and 
regarded by their discoverers as members of the so- 
eallcd ('romagrion race. The skull of the man serves 
very well as the prototype of many a s[)e( tmen found in 
neohtliie graves in Scandinavia and Britain, but ha.s 
such outstanding cheek-bones, zygomaiic arches and 
angles ot the jaw (or jowls) as have never been seen in 
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European skulls hitherto. The width of the face in 
front of the ears is 153 mm., at the angles of the lower 
jaw 127 mm., betokening an extraordinary develop¬ 
ment of the massetcr muscles. Notwithstanding these 
features, tlie skull is tlial of a strong, handsome, and 
big-headed man. 

The opening clnipters of this work are devoted to an 
orthodox and clearly worded description of Europe in 
the Icc-age. In dealing with human remains, Prof. 
Werth dcj>ends very largely on tlie mcthod.s and con¬ 
clusions of Schwalbe and of Klaatsch. Prof. Wertli 
accepts Scliwalbe s verdict tliat Neandcrilial man was 
not the precursor of modern man, hut was cxtingiusli<’d 
by the arrival of the Aurignacian rare in Europe. He 
is inclined to think the Cromagnun type rcjiresents a 
la^cr iinader of J''urope, and accepts this type as the 
precursor of the long-headed modern I'Airopcans- both 
of the dark Mediterranean and of the fair .Scandinavian 
tvpe. 'Jlie work, ol which this is Part i, is well 
illu.st rated. 

Suidien an hifusonen nber I'limmerhewegung, Loko- 

ino/ion uml Reizhcantworiiing. Von Dr. Eriednch 

Alverdes. (Arlieiten aus dem Gebeit der experi- 

menlellen Biologic, Heft 3 ) Pp. iv f 130. (Berlin : 

Gebnider Boriiliaegcr, ip 32 .) iz.f. 

'I'liL little bo<i!v under notice is a recuid of careful work. 
4liiefl_v upon the beliaviourof Paraiinfriitin cau/Ialiiin, 
aliliough tlie three other species of Parama'cuim, 
Stentur l>ol\'iiiorjdii<<:,i\y\<\ other iniusuna, figure iii some 
of the expcrnncnts. 'i'lie author has made an esjieciailv 
det.iilcd Htiidv of (he mo\emenls ol Paramiecium and 
ol tlu‘ ai non ot its iiha, and his obser\'.itions iin its 
inorplmlogvare not uiiliout interest. De di.siaisses (he 
behaviour ol these organisms when operaltal upon, 
and also (heir reai turns to narcotics and otlier chemical 
.stimuli and lu the galvanic lurrent 

Wliile the aulhor admits the merit 0! Jennings’s work 
in til!', field ot study, he is, nevertheless, frequently in 
(onllu't with this worker, both in his obser\atU)ns ol 
beluniour .ind lii.s inteipretations of them : Init it is 
not certain that he thoroughly arasps jeniungs’s \iews, i 
and It noteworthy that the latest edition of “'I’lie 
Behaviour ot the Lower Org.tnisrns’’ (('olumbia I’niv. 
I'less, j()i5) is not m Dr. Aherdes\ Biiiliography. Dr. 
.'\l\'erdes r.inges liini'.elf encrgclually against all tiiose 
who see in the Infusoria nothing but “ small automata,” 
and vigorously op[)oses tlie medi.mistie iiiter|)retation 
of their behaviou! Like Jennings, he denies that the 
local action theory of tropi.sms <an cNplain loinplelelv 
the be!ia\ionr ol these organisms He would suli- 
stitute toi It another view to which liis reseaiehcs h.ive 
led liini, but It Is impossible, in ilie short sfiate at our 
disjiosal. ade()U<itelv to present this \ lew- or to i rili< ise 
It. L'nil()iibiedl\ Di Al\erdes’s work is eaietul, and 
IS maikec! throughoiil Iiy independence ol mind. He 
insists, with admiiable einph.isi.s. (li.ii little piogKss 
can come fioin (he study ol the Protista in unusual 
media or m media uhieii are artificially jirepaied upon 
phy.sico-i'heinical principles alone. The same argu¬ 
ment might lie applied with [irofit to all other svork on 
llie Protista. 

In spite of a rather dirficiilt and discuisive .sivle, llu' 
book sJunild not be neglected l>y tJiose w lioare iiueresicd 
in the problems witl; w'lueh it deals. 
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An Introduction to Eledrodynanncs: From the Stand- 
7 point of the Electron Theory. By Prof. Leigh Page. 
Pp. VJ + 134. (Boston anri London : Ginn and Co.. 
1922.) los. net. 

lIiTHKRTo the malhematual e(|uations of eleclro- 
dynamics have lieen based on the experimental eon- 
elusions ol (’oulomb, AmpeVc. ami Kar.iday. K\en 
liooks which discuss relaluity go no further than 
showing that these equations are co-\ariant Inr tlie 
Lorent/-Einstein translormation. In JVol. Page's 
hook, however, the ecjiiations arc ileri\ed directly Irom 
the principle of rela1i\it\. The m.iihenulician will 
apprec'iate this, procedure as it is more logu.il, but we 
think that (he a\erage reader will fiml the older 
methods more coin inemg. 'I'lie units chosen are those 
advocatc'd In Heaviside' and Lorent/ The noIuc of 
' the charge at any poml is equal to (he number of tubes 
of force dnerging from the point , all matter is a.ssumc'd 
to he made up of positnc and ucgalue I'lectrons; 
electromagnetic force is defined in terms ol ihe electric 
intensify of lines of lone, and gra\n.iiional atlrac'tion 
between two electrons is snppctsecl to be* negligibly 
small 'The elec.lrons <arr\ing a i inrent are all of the 
same sign, and their masses are jio.sitive. llenc'e 
the “mass ot the current” is givalei than the sum 
of the masses of the imlividii.il eiednuis eompos- 
ing It. 

I 'I'lie author’s nieihods ol calcnl.iting the radiation 
j from electrons are to be commended, and he also gives 
I a good account of Lane’s theois ol the cliftradjon of 
; .X-ravs The loimula' dedined lor sjieeifir inductive 
I i'apncily, magnetic permeability, and melallic con¬ 
ductivity agree fairly well with expenmenlal resulf.s. 
'The theories of Earadav’s experiment showing ilic 
rotation of the |>laru‘ of polatisalum of light by a 
magnelic field and of the Zc'cinan I’flect are given 
iinellv, but in a convincmg w.iy. We can commend 
liiis book to the eleclnii.in wlicp has an acivaneed 
knowledge of m.ithematus and is inleiesic'd in the- latest 
iheoric's 

llandhtich der Inolo^isclien Arheitsmclhodeu. lleraus- 
gegiben von Ihol Dr. !'.. Abcferhalden laeferung 
5(5. Abt. \’ Melhoden zuni Sliidinm der Fnnkhonen 
der eiiizeJnen Oigniie des iterlu hen ()r^ivti\iiu(.\ Teil h, 
Heft 3 SiiineHOgaiie: J id/l\iini iiiid .in^e. l^p. 
3()5'4b2. (Berlin imd Wien riban liihI .Si hwar/en- 
berg, i(}22.) 117 marks 

Tins portion of the work, Abderlialclen's “ I (.iiidliiicli,” 
IS llie diiei't (ontinualicm of parts 3 and 41 wliic h dealt 
with the biophvsica! mclhcjds used 111 invesiigalmg the 
living eve and its .sensitiv ity to light. Theliisi section, 
by Dr Vogt ol Basel, is clevoled to the nHihod of 
cxaimning the eve with light fioiu vvliieli llu' u-d rays 
ii.ue been absorbed ))y pass.ige ihnnigh .1 < om enirated 
solution c'l copper Miljihate and a we.ik solution of 
enoviridme With such light, invesiigaiions of the 
vellcwv .spot are rendered miu h easier and more accurite. 
The.secoiiclsectionof 76pages.b\ Dr liaslcroi Tuhingen, 
deals with methods which in the main are mtended to 
investigate the functions ol llie reliiia and its various 
parts. Sharpness of vision, iriacli.ilion, ancl detection 
of movement are some of the subjec is ch-all with. 'I'lie 
concluding sec lion, by Dr Siiuvikcnot Breda,describes 
the photograpiiic method lie uses for studying the 
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movement of the eyeball from side, to Thetreai' 
ment is in general pioxe w.ordy.'th^'i? desirabic/w' 
the work brings'togetherin an accesslwe fhrm a laij^ 
amount‘.of itifonnation hith^o buried in niemolrl, 
published in most eases abroad. 

Our Homeland Prehistoric Antiquities, and How to 
Study Them By W, G. Clarke. (The Homeland 
Boeket Books, No. 13.) Pp. 139 +])lales. ([..rmdon : 
The Homeland Association, Ltd., 37-38 Maiden Lane, 
1922.) 4s. ()d. net. 

Mr. Cf.ARKh’s little handijook on the prehistoric 
antiquities of Britain rovers the wliole subject from 
Kolilhs to the Iron Age. One of il.s mam objects, how¬ 
ever, is to help the novice to discriminate between stones 
shaped by natural forces and those chipped by man. 
In .so far as this is po.ssible by means of the jirinted 
word, Mr. Claike is a good guide, while hi.s practical , 
liinls on where and how to look for implements will be ; 
ot great assistance to those taking up field work for | 
tjic first time. As it covers so wide a field the treat- | 
ment is necessarily summary, while.in dealing with 
roiUroversial points conclusions are stated dogmatic¬ 
ally, whicJi, in a more amlntioiis work, would require 
extended, discussion. For tins reason, Mr. Clarke 
must be torgiven some over-hasty statements. The 
amount of inlormation which lie has succi'cded in con¬ 
densing into so small a compass is remarkable. There 
are few subjects connected with jirehisioric pcojfies of 
these islands, whether it he their implemcnt.s, their 
dwellings, or their modes of life, about which tlie 
beginner will not find sufficient information here to 
open a path lo luriher study, and this, in a book of 
this type, IS in ilselt a great achievement. 

Homo (Os Modenios Esiudos sohre a Origem do Homem) 
By Prof. A. A. Mendes (.orrea. Pp. 318. (Lisboa; 
Porto; Coimbra: Lumen Kmpresa Jnternacional 
Editora, 1921.) n.p. 

In this country the work of Portuguese anthropologists 
is not too w'ldely known ; yet it is deserving of more 
attention than it recenes. In prehistoric archaeology 
and somatology, investigations are being carried on 
which, if not considerable in bulk, are of some 
importance for students of European ethnology. V\^e 
therefore w'cleome the opprtunity of directing 
attention to this liook by Prof. Mendes Correa, in 
which the most recent disrov’cnes and hypotheses 
relating to the origin and descent of man are critically 
discussed. Each chapter deals with some one aspect 
o^^hc problem, beginning woth “the animal ongin of 
man,” and pa-ssing on to “evolution,” the evidence 
of palasontology, Pithecanthropus erectus, the skeletal 
remains of prehistoric man, anthropogencsis, and a 
detailed exposition of the neo-inonogenistic point of 
view. It is interesting to note that the author, in the 
cas^ of the 'rrinil and Piltdowm remains, adheres to 
the view in tJie fonner that the fragment of skull 
is simian and the femur human, and m (he latter that 
the cranium is luim^ and the jaw' simian. A final 
chapter summarises the author’s view's, pulilished else¬ 
where, on the influence of environment in the formation 
of races, and rev iews the problems which await elucida¬ 
tion by further discoveries; 
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In the second edition of Hr. CapstickVtext^boolc'ji^' 
sound, a chapter has been added giving an outline o{y' 
some of the more important applications of acoustia^j;.; 
to military operations during the war of 1914-18."^; 
The author is not very succes.sful in conveying in the^rj 
fewest possible words a clear idea of the apparatus ' 
employed, and his descriptions would have been im-J 
proved by the use of diagrams. It mii.st, hpwever^^ 
be pointed out that some of the diagrams in the earlier^; 
chapters are by no means perfect. In Fig. 95 the 
pendulum would quickly damage the mercury’ cup, < 
and it is doubtful whether the jiell telephone in Fig. ‘ 
99 would have been rccc^jnised by its inventor. Tlie ■; 
granular transmitter, inadequately illustrated on page . 
222, does not serve in this primitive form a.s a suitable ' 
microphone for use in a hydrophone. The author has - 
obviously made a slip when he says that in .signalling 
under w'aler the sound is received by a submerged^, 
microphone similar to a receiving telephone. In spite ■ 
of some defects the volume will serve a useful purpose 
as a class-book for schools. 

Sewerage and Sewage Disposal: A Textbook. By L. 
Metcalf and H. P. Eddy. Pp. xiv + 5g8. (New"' 
York and London: McGraw-Hill Book Co., Inc., 
1923.) 25^. net. 

The volume before us is the work of the authors ol a 
three-voliime Ircalise on “ American Sew’cragc Prac¬ 
tice,” and is the result of a demand for a shorter book 
suitable for students who have not a great deal of time 
to devote to this suliject. The early sections of the 
book deal with the main outlines of the problem of 
.sewerage—the quantity of sewage to he expected, 
storm water, hydraulics, etc. Methods ’of suiveymg 
and excavating arc then treated, together with the 
details of carrying out the work. The later sections 
deal with the chemical and biological charactoristij's of 
sewage and with disposal methods. There is a rliapter 
on cost-estimating at tlic end of the volume. The 
authors are engineers whose practice brings ilicin into 
intimate contact with the matters treated ; this is 
reflected in their book, wiiicb cannot fail lo he of 
service to students, British as well as American. The 
volume is profusely illustrated and is thoroughly up- 
to-date. There are .some useful graphs, among which 
we note one giving the discharge ot egg-shaped .scwi-rs 
running full depth, which is based on Kuttcr's formula. 

Manuel de lournage dn hois. Par llippolyte Gaschet. 
(Bibliolheque Profes.sionnelle.) Pp. 248. (Piiris: 
l.-B. Baillierc ct Fils, 1922 ) 10 francs net. 

A VERY good account of the tools used and the methods 
employed in wood-turning is given in this little ‘ 
volume, which will be found to be supplementary, in 
some respects, to English works on tlie same subject. 
The languac'C difficulty will probably prevent the book 
from reaching the hands of many young workers in^ ' 
this country, but manual instructors should find it 
useful, espci'ially in view of the graduated series of 
exercises which is included, at the end of the voltttne: ■ 
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Periodicities. 


f? »• The recent paper by Sir William Beveridge on 
Wheat Prices and Rainfall ” (Journal of the Royal 
. Statistical Society, vol. 85, pp. 412-478, 1922) rawes 
rather important question of principle ^hich is 
^ .'involved not only, in discussions over the existence 
;^»of periodicities, but also over relationships betucen 
^dinerent varial^lcs. 

Before Schuster’s papers on the periodogram it was 
customary for a period to be accepted £is real provided 
that it bad an amplitude comparable with that of tlie 
’ original iigures under analysis; and he revolutionised 
• the treatment of the subject by showing that if the 
.' squares of the intensities of tlic various periodic terms 
- arc plotted in a periodogram, and if the data are those 
-- of an entirely chance, distribution, then the average 
^ value of an ordinate being a, the probability that a 
' particular ordinate will equal or exceed ka is e?‘*. Sir 
. ' William Beveridge is accordingly perfectly justified 
in taking Schuster’s sunspot period of ii-i23 years, 
or Bruckner’s 34’8 year period, and deciding that 
these periods probably occur m his wheat jnices if 
the corresponding intensities are three or four times 
the average. J 3 ut he, like many other investigators, 
goes a stage furtlier, and after picking out the largest 
from a largo number of intensities he applies the same 
cntcridn as if no scleclion liad occurred, it is, liow- 
cver, clear that if wc have a liundred intensities the 
average of which, a, i.s derived from a number of random 
figures, then tlio probable value of the largest of these 
■ chance intensities will not be a but will be considerably 
greater, ami it is only when the largest amplitude 
actually dciivcd materially exceeds the tiieoretical 
chance value thus obtained that reality can bo in¬ 
ferred. 

Taking liic ])crioduitics of wheat prices on pp 
b('tween 5 years and 40 years,‘ I estimate 
that the '‘width of a hue” ranges from o-i year for 
a 5 vears’ pciiod, through 0-5 at 12 years to 4 years at 
vears , and accordingh- that the number ol mde- 
pfiident jiciiods between 5 years and 40 is in tins 
case about 51. The value of a, the average intensity, 
being 5'898, it is ea.sily seen that the eliance of 
all the 51 random intensities being less tlian 3(1 is 
(i - or 0-074, so that the chance of at least one 
intensity greater than is 0-926, not or 0-050, as 
is liabitiially assumed. Instead of the chance of an 
occurrence of " making a pruna facie ca.se for 
enquiry” (p 424), the odds are J 2 t<j i in favour of 
its jiroiluction by meie chance The clianeo of at 
least two intcnsitie.s above yi is 0-728, of throe it is 
0-470, of four 0-248. of live 0-109, of six 0 0.103, of 
seven 0-0127, of nine 0-00085. and of eleven 0-00003 
Thus it IS not until si.v intensities over 3a aie {oiuirl 
that the chance of production by pure iuck is less 
than 1 in 20 it is also easily found that if the chance 
of all II1C 51 intensities being less than na is to be 
19/20, V is 6-9, i.f-'. the greatest intensity for wheal 
price fluctuations must be 41. not 18, before the 
probability of its being due to luck is reduced to 1 /20 ; 

' » sir William Ucvmdgc point-, out on pp 4-'l-42-l ‘h-*! aiiiplitiKk-^ for 
periods of loss Hum 5 years arc mt \ it.'blv Uiminisliwl, wliilo Ihoso alM)ve jr 
are aiinmishecl by tbe piocess emplovivi for eliminating s<v;u)ir tn-iul I 
calculate tlint tlielutnisity at 35 years sliould be multiplied by (o S7)-’ oi i'3, 

audiJiattit 54 by 3 '?- 


^^fciiftielikelihoodistobe i/ioo weiaustliavoji -=8-5, 
i^e^'i^brrespbhdiiig wheat-prjee intensity being 50. 
gf« 4 'tefi?sitle 8 greater than 41 Sir WJlliara Beveridge 
louttd four, 'ana greater than 50 only two. - ' 

At first sight it might seem that the a^eoment 
betw'een Sir William Bevendge’s forecasted synthesis 
rainfall curve and tlie actual rainfall was too great 
to be explainctl by a feu h.irmouic terms, but tlie 
con'elation co-clTicient of 0-38 (see p .|;5) indicates 
that wliilc 0-38 of the ramf.dl variations ;irc accounted 
for, only (o-38)^ or about a seventti, of tlie indepond- -? 
ent factors which control these variations have In'eti 
ascertained. 

As pointed out in a paper "On tlie (Titcnon for 
the Reality of Relationships or PenodKitios.” in tlie 
Indian Meteorological Memoirs (vol 21, No. 9, 1914/, 
the same punciple is valid uhen discussing relation- 
sliips. If we are examining the ell<-et of nimfall on 
temperatuio and ascertain that the correlation co- 
eft'uaent lietween the luinfall ami temperature of the 
same month in a particular Knghsli coiiiitv is four 
times tile probable error, wc m.iv infer Dial the efiect 
IS highly probable But it wo uoik out the co- 
enicieiits 01 that temperature \Mtli a hundred tactors 
taken at rapdom, e.g with the monthly rainfall of 
lashkend 5-8 years previously, and pick iiut the 
largest co-etheient, it would 1)C wioiig to compare it 
with the average co-crficient piodiiccd by mere 
ciumce , ,'is shown in the paper retciri'd to, the 
probable value of the largest of loo co-c1ticients is 
4-01 times as gieat as the probabh- valm- of one taken 
at random Giiniur T. Wai.kkr. 

Meteorological Office, Simla, August 2 \ 


I)R. Walki';k’s note contains, I tiiink, a vali<l and 
valuable criticism of the procedure coinmfinly 
adopted hitherto in comparing Jiulividual intensities 
witli tlic average intensity in harmonic analysis. It 
would lead me now to modify in several way.s my 
general discussion of the ” test of intensity ’ (pp. 
422-424 of my paper m the Journal of the Royal 
Statistical Society I was particularly careful, how¬ 
ever, ill that paper to avoid laying stress on intensity 
as such. T he net result of Br. Walker’s calculations 
is not to weaken but to confirm my mam thesis: 
that a number of reiil periodicities exist lu Buropean 
wheat prices from 1550 to 1850 

.\c{or(ling to these calculations, ilie chance of my 
getting by pure luck betwceii Jive and forty years 
one intensity as gieat as ^a is 0-92(1, but tlie chance 
of my gelling seven sncli intensities is 0-0127, and 
that of gottmg eleven is 0 00003 Actually I Jiave, 
bctw'con Jive and forty years, fifteen intensities aiiove 
3a ( ^i7-()9): the odds are therefore So to i tliat at 
least nine of these intensities, and 33,000 to i that at 
least five of them, arc not due to luck. Obviously 
every such intensity does, in the circumstances, 
present a prima facie case for furtlier impury, the 
object of the inquiry being to determine which of 
the 15 intensities have the strongest piob-ibiliti’cs of 
being due to real periods. 

In that inquiry the actual hciglit of the intensity 
in any ease (the ” test of mtensilv ") is only one and 
not necessarily the most impoitanl point for con¬ 
sideration. As Dr. Walker sliows, an intensity m my 
periodogram of nearly seven times the average mijjht 
well be duo to pure lurk (tlie odds being only 20 to 
I against it). On the othei hand, a much lower 
intensity might represent a true anrl perfectly 
regular but weak periodicity, just as a quite small 
correlation co-cflicient may prove a real though weak 
connexion, if the number of cases compared is very 
large. Indication of the same period in each half of 
.a seouence when analysed separately (the “test of 
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t’ontiiunly ”) and in independent swjucnccs (the 
■' test of agreement with other records ”) are often 
more important criteria of reality than is the height 
of tile intensity itself The former test, at least, 
sliould m-ver be neglected ; it lias led me to relegate 
to my fourth class as merely “ possible,” several 
peruxls, smh as those near ii, 17, and 24 years, 
indicated by high intensities in the wliolc sequence, 
but failing in either the hist or the second half. 

Tllnnatolv, of iriy fifteen intensities between 5 
and 40 years, 1 have treated only nine (at 5100, 
.Vbyi, 5'Obo, 8-05O. 0750, i2-840, 15-225, iq-yoo, 
>ears la-spcclivelv) as certainly or prob¬ 
ably due to real periodic.ities, beeauso they show in 
all rases pcnfect or fair eontimiity and in most an 
agreement uilli other iccords The smallest of these 
fifUcn intensities (21 72 at 7 417 years) in fact ccpials 
not '\a but 3 083^/ If witli tins revised ligurc, the 
probabilities are calculated in llie way suggested by 
J)i. Walker, the odds that at least nine of the fifleon 
intensities are not due to luck work out at more than 
2000 to I, while the odds 111 f.ivour of seven at least 
are 1 |,ooo to 1 

This lemaikalile result, wliicli seems to establish 
beyond all le.ison.ible doubt the- reign of periodicities 
in whe.il piuc-s, is not altceted by the fact that of the 
fiflct-n mtensitii sonlv four are so liigii tliat any one of 
llie foui, if It (Kciined alone and had to be jiulged by 
height alone, would have odds of more than 20 to r in 
itsfavoui h'.ach inleiisilvdoes not ocnir alone Kvery 
period, mill cover, to which I attach importance rests 
on more evidence than mc-re height in my penodo- 
gram 

Witli refeicnce to the last paragraph but one of l.)r. 
Walker’s note, on the relation of nn- synthetic curve 
and th(' rainfall. I should like to emphasise the point 
made m mv paper (p)) l|0-t5o) that the s\ntlietic 
c iirv'C as now draw n K-piesents only a first a]>prc>xima- 
lion of the roiiglu-st ])o^-.|ble character, the correla¬ 
tion, eo-ctfu lent of 0-38 between it and the ramlall from 
1850 to I'liJ IS sufficient to clemonslralc some con¬ 
nexion between the wheat price cycles and the rain¬ 
fall, but IS m no sense to be treated as a measure of 
the ilegree ol lonnexion In construclmg the syn- 
thetu curve, for instance, the periodicities Iwive all 
been tre-ated as of ecpial importance, inspection 
shows that weighting according to the intensities 
would almost c{‘rtamly give a better fit .iiid so a 
lugher u) cIlK-ieiit of corr(‘]<ition In many other 
wavs a moie accurate dctennm.ition of liie cycles is 
rccjiiiic'd How liigh a corrotalion might ullimatelv 
he obt.lined as the result of this, it is impossible now 
to sav, but It might easily piovc to be very high 
md('<-d 1 nfoitunatelv. I have no resource's foi 

cariymg mv own investigations fnrthci for the 
present . 1 can only iiope llial otliers may be bc'tter 
placed \V H HLVi.KijKrF.. 


One Possible Cause for Atmospheric Electric 
Phenomena. A Query. 

M.w I ask Sir Arthur Schuster or Dr Chree or 
some other aiithontv- wliether theie is any serious 
objection to an idea like the lollowing 
/fhe sun being radio-active I'liiits not only gamma 
rays, which nmise the atmosjiheic, but also alpha 
and beta particles 'Ihe alpha particles will be 
slopped by tlie upper layers of atmosphere, chatgmg 
them positively, wliile llu' beta partuk-s will be more 
jicnetrating, and might evi'n rea< h the ground, 
cliarging it negatively; though 1 admit that thirty 
inches of menuiy is a serious obstruction Ihit. as 
Arrhenius showcal, the beta particles would be f 
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magnetically inveigled towards the poles, .where they 
might descend with down currents : whereas .the 
alpha particles—most numerous near the tropics— 
would oe sustained by up currents: and thereafter 
the separated charges would reunite with familiar 
dielectric disruption. Olivek Lodge. 

Normanton, Lake, Salisbury, Sept. 29 


School Instruction In Botany. 

In the article on ” School Instruction in Botany " 
in Natuiuv of September 2, p. 320, the report on the 
botany gardens of the James Allen’s ('nrls’ School, 
recently published by the Board of Kducation, was 
reviewed As I am not only the author of the re|)ort 
but also the imtuitor and organiser of the botany 
gardens at Dulwich, 1 .shall be glad if space can ' 
be afforded me to reply to the iollowiiig comment 
at Hie end of the article • ” N’o mention is made m 
the Keport of the utilisation of the botany gardens 
for tlie observation of animal lile.” 1'he omission 
is due to the fact that the report was written 111 1015 
(see jirefatory iiol<‘) when some of the ” gardens,” 
which are now of great help m studying animal life, 
were m an undeveloped condition. 

For example, in 1915 the oak liees in the new 
wood were only from three to four years old and 
looked somewhat like sticks, as shown m Tdate 10. 
Since 1915 the trees have grown so rniicli that black¬ 
birds, hedge sparrows, and a thrush have built nests, 
laid their eggs and in all cases but one reaied their 
young m our wood Ailvantage tif this has been 
taken and many girls have vi'-ited tlu- nests During 
outdoor lessons, girls have learned to recognise birds 
wlmh trecjucnt the school garden, and have become 
familiar with their calls ancl songs 

Ill the spring term the awakening of the numerous 
frogs which hibernate m the school pond is eagerly 
awaitc'd For a short period the pond is densely 
pojiulaled liy hundreds of ('riKiking frogs Later, 
the development ol the tad])oh‘s through all the 
stages IS watched with the keenest mterc'st by girls 
of all ages Olisc'rvalion of animal hte m the pond 
iiKliides'the study of the life-lustoncs of china inark 
motlis, dragon flies, newts, grc'at water beetles, water 
boatmen, and water snails On one- oicasioii last 
trim many girls watehed the various stages m the 
emcigcncc ol a china mark moth liom its chrvs.dis 
In these and 1 1 other wavs the botanv gardens at 
tlic' jaiiK's Allen's (hrls’ Si hool are utilised lot the 
observ at ion of animal hie l.irivx J ( 1 

James Alk'ii’s (hrls' School, 

Last Dulwich Grove, S 1 C 22, Scpleniln*r 28. 


Transcription of Russian Names. 

In his further letter (Naiukk, July 15. ji 78) 
I.ord Gloichen refers to the Royal (ieogrrqihical 
Society’s System (U ) for the transcription of foungn 
alphabets into English. A copy ol this system has 
just reached us and impresses ns with its completeness 
and utility. esjKxially for rendering place-names into 
Fiigli.sh 

With regard to the transcription of Russian names 
we agree with T.ord (iloicheii that I-ienc.li, (>ennan, 
and liybrul traiiscnpUons are nnsalisfaclory, but 
vve would advocate, with Prof. Brauner, an inler- 
natumal system, and for tins purpose the C/.ech 
tianscriptions have much to rccomniend them 

In the first place, the Serbian alphabet contains 
fewei letters than the JDissiaii, and is thus inadecpiate 
to allow of accurate transcription from Russian by 

. >h 
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the Serbo-Croatian rules. Czech transcription has 
the advantage of being complete. 

The following examples may serve to make this 
clear. Russian a has only one sound, as in " master.” 
It has the same sound in Czech, but the linghsh a 
has several sounds If h: is rendered by ; :t is 
liable to mispronunciation ; if transcriliod to the 
Czech z this liability docs not arise Russian y is 
always pronounced like the C/.ech n (like oo in th<? 
English word "hook”). Russian x can be correctly 
rendered by the Czech ch 

"Hard mute” and "soft mule” {t, and b) can 
only be transcribed into Czecli, using the hook ' after 
the consonant Russian u has no other European 
sound except the Czech y The diiferent pronumia- 
tion of the Russian c, 1., o cannot be easily ex- 
* pressed in English, but this becomes easy by using the 
Czech e for the first two, especially the second. 

It may be pointed out that the Czecli transcii])lK>n 
is already employed m the International Catalogue 
of Scientific Literature, and for some years (Jennan 
journals /eiischr. f. anoyg. Chc\ii ) have employed 
letters with diacritical marks in their tran.scriplion 
. of Russian names {e.g. " Zemezu/nyj,” whicli in Czech 
is ” Zemeuzny ”). 

The objection, urged by Lord Cieichcn, to the use 
of diacritical marks exists, but is relatively small. 
Most scientific journals already have such type, 
which is indeed necessary if Czech mimes are to be 
printed coriTi.tly Newspapers naturally lag behind 
such a journal as Natukh m matters of this kind, 
but in time lliese too will doubtless fiml it neces¬ 
sary to have letters with diacritical m.irks in then- 
founts 

Lor<l Glcichcn al'o asks how many English people 
can correctly jirorunmci' Oech letters like c It is 
regrettable, but nevertheless true, that the corrocl 
pronunciation of fijveign words is not a great char¬ 
acteristic of the British people, but it is as easy to 
learn how' to jnononnee C/cch words as it is tliose 
of other languages The example wlucli was chosen 
by Lord GIcicIkmi is jionr, bec.iuM' the sound " 6 ” 
exattly loiresponds to the English sound "ih” 
(c g " I liun li ") 

1 G. E Ortick 

Bled, {’arniola, Joiigo-Slasia 

A Gr.AzUN'ov 
(formerly docent at 
I'efrograd Polvteilinic). 

Prague, Krai \'mohiadv. \Veuzigo\a ’i, 
Czeclio-Slovakia, 

August 5. 


Colour Vision and Syntony. 

I.N N\tl’RE of September 9, p. 357, Prof E. H 
Barton lias shown how a syntonic hy}K)lllCS|^ of coloiii 
vision mav be made to represent llie trithroinalio 
theory of lokiiir vision. 'J'here ,110 numerous facts 
whicli aie cpule inconsistenl with any form ot the 
trii'hiom.Uic tiieory These aie given in (let<iii in 
mv recent book on tlie ” Physiology of Vision ” and 
snbsct|iiciu papeis, and no attempt has been made 
to answei any one of them Every fact jioints to 
the visual purple being the visual substaiui' wliuli, 
sensitising the luiuul surrounding the cones, sets up 
a visual impulse in the cones when decomposetl by 
light, lloustomi’s explanation of the physical pro¬ 
cesses is in complete accordance with the facts, and 
.so far as i am aware no valid objection to it has 
been found. 

Any theory of vision must explain the movement 
of the positive after-image in the retina. For example, 
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if the iwsitive after-iniiigc of a small white triangle on 
black velvet be obtained with one eye, on moving 
the head with a jerk, both eyes being covered, an 
irregular white figure will be seen some little distance'- 
away from the clcarR cut black triangle, the negative 
after-image in the 01 igimil position which is .seen when 
a small amount of light is allowed ti> enter the cyc- 
throiigh the lids Atiollier veiy smipk- method of 
seeing this mov<‘mont of the ixtsiUve aftei-image is to 
look at three windows on aw.ikmg, which arc scjwrated 
by walls; on closing and covet mg thec'ves, well defined 
jiosiUve after-images of the windows separated by 
lilack spaces corre.spoiidmg to tlu; walls are .seen. 
On covering the eves ami moving the head from side 
to sifle the after-iinagc's all hleml into one, the black 
spa( es being oblitc-raleii 

l.el ns comjiare the model given by Piof Barloii 
with the known facts of vision i-fir any jiarticul.vr 
light the three vibrators acting together slnnild give 
the Immnosity curve for that light B.irton has 
placed the red vibi.itor at about X-oo , here the red 
has very little liimiiiositv, whereas a dnvei of the 
length of tlie \ ihr.ilor at this point will produce 
most efled Again, driv er-' (onv-'ixniding to the 
intra-if'il or iiltia-violet will allect the led or violet 
vibrators icspcctivc-lv, wiieieas these legions ate 
mvisil)le 

When we loim- U) i olour blimlness the Irichroinalic 
theory fails complefelv I low on this tlieoiy can the 
fact that more than lifty pc 11 cut ol dangerously colour 
bliml people can pass tiiewool lest bi-explained ^ The 
fact that a dicliroimc may have a luminosity curve 
similar to the normal, that llie tnchroimc have only 
three cohiur sensations and designate the yellow 
region as red-green, and the; other df'grces of colour 
and light perception, has to be exjilained. 

1' W Eoriuci-Grici’n 

London, September 19 


The Green Ray at Sunset and Sunrise. 

Tm. review by Sir xVillmr St Inislei ftf Mulder’s 
book on the green ray or given dash at rising ami 
setting t)f tlic sun, in N vri’Ri-. ol St-jilember ii>, p 370, 
Icatls me to make tlie following n-m.irks 

riicrc are. 111 realitv, two distim t phenomena which 
go under tfie name of the green dash Tlie first, 
probably the one most usually set-n and tlie onlv one 
to which the epithet piojicrlv applies, is cerlamlv an 
after-image m an eve fatigued bv the red light of the 
snn I have seen il manviiines, oiilv at sunset, and m 
manv localities--on the Kcd Sea (twice m one evening 
owing to the snn being occlmleil b\- a narrow bank of 
cloud prior to its actual setting), in Dcvonslnre. and 
ovcMi in London as ttie siiii set behind rnivcrsitv 
I'ollcge Mospital. 

This phenomenon can be rcpiudiurd ipnte easily 
in the lahoiatory l)v means of an artificial red sun, as 
1 demoiistiated a tew years ago at a meeting of the 
Physical Sof lety of famdon 
'llie second jilienomenon, winch I have' never been 
sureessliil m seeing and of whicli f can sav little, is 
evulendv due (0 almosplieric dispersion , and, from 
the published accounts, 1 slioulil judge that it should 
bee ailed the blue sun 01 multicolomcil sun or sjveetritm 
dash 11 would seem to Ik- mmh moo- ran-, as f 
gather from Sir Artliiii Schuster’s jnvv lously made 
clescnptions that it rccpmvs r.ither spec lal conditions. 

If this subjc'ct should gc-t inli* elcnieiit.iry text- 
liooks, as recommended, at l(‘.ist let the account of 
it be complete .\i.i ri.I) \V PoKrKR, 

Ihuvcr.sily College, 

London 
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Photography of Bullets in Flight. 

\W Pinin' P. QuwLf-, Assistant Physidst, National liureau 


TXSTANTANKOrS photo;;mjjli\ by im-ans ol an 
1 L-lcdnr sp.nk |^r(nl<k■^ (In- in\(■'.li^.ilur (»f 
spccd phfnomi n.i uiili a iiid-jI valuable M)uni' of data. 
Stub pli<)to;.:rapbs :11c ot llii- sbadim \ari<.t\, the bullet 
sbadow iH'in.i; prujeMed upon a plioloui.iplui plate by 
a .spark ol i^rcai inleiisiiv and short duration. It the 
bullet IS mo\in,L; uilh a sp<-ed e<|u.il to or ”uater iban 
that ol' soiiial, ji propa_^ale^ from l>oih its nose and base 
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a coinprcssional \\.i\e la^lu trom the pbotomapbiiiy 
spark in piissiiiL; tlirouyli the denser aimospheie ol tiu* 
(■om[)ressi()n.d w.ive is irlra< ti d as b_\ a lens, so that the 
wave Ironl is also projeMi'd U[jon the pholoeiapba 
plate with the bullet 'JJie method lends ilselt reariilv 
to the inv esiieation ot a proiei tile s slabilitv at various 
points alony its Ir.ijei toiv and to maiiv allied piobleiiis 
ol e\teiior halhsia.s Insinutive photo,graphs ol the 
lei oil and shell v'jei lion ol aiit0111.1 In rifk s. pistols, and 
machine ttuiis niav also be ol)iaine<l in tins numner 

Ainon^i the most ini|)uit.iiU o| the e.irlv < out 1 ibiilioiis 
in this held ol u■^ean li .u'e the a<liiiir.ible spatk pboto- 
urajibs b) Pro! <' V Povs (\vi 1 i<i . \’ol -17. pji 415 
and 440} vv bo ^;i I at l_v smiplitieil the ( la borate aj)|).ir.UUs 
of Prol !•', Ma< li In Piol l 5 o\s ^ app.iratus the Inilh l 
was einpioved to i losr tin sp.irk iiKiiit. and this 
method h.is been loiioued m e\pvrimenis vvhuh li.ive 
been latried on sin<e ib.il lime, so tar as the present 
writer is .ivvaie 

Jn the nutlKul desi iibed in this artii le the seltiiye-off j 
or tri.Ltyermy ot the eleetra. spaik liy wbii'h llie photo ■ 
graphs are taken is <nntrolled bv the eoni|)ussional j 
wave produced bv the tliglil ol tiie bullet, su that no ! 
wires or other portions ol the apjiar.Uus m e<l .ippeai on [ 
the pl.ites. Sinei' ihe •’ound wave is n^ed to tri,L;ii,(.r 
tlie ))hoto:,;raphin,e .spaik the position ol tile rille hring 
the liullet mav In. varied .it will wiiiiout affe'iting the 
funrlionme: e»l the appaiatus. the on]\ Ksjiiuement 
he,mg that the Imliel di.iH have a speed Ltieater th.m 
that oJ .sound. \\ hen tin spei el ol the bullet is less (ban 
that of sound the mii//]e Id.ist ma) be iise-el to tn,::yer 
tlie spark In sinb eases the riHe must not bemoveel. 

In Prof, Povs’s ivpeol apparatus the pholograplimg 
spark is set e)f) b) the eiosing eif a seeoneiarv imp bv ilie 
bullet itsell 111 the present .ippar.itus a miieli more | 
powerful .spark may be Used than would orbervvise be j 
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of .Standards, I'.S.A. 
pe)Ssd)le. iieeause the potential available for the pheito- 
graplimg spark is not limite^d by the ehe'leetrie- stiength 
eil some trigger gap of fixeel and small dimensions 
'I'lie regulaiionol the poteritialof the sj).iik isesscntial. 
liow'ever. since great irregularities m time enTur when 
the ajjpaialus is not operatc'd at the same potential, 
the spark ejeeurring earlier or later than Ihe transit of 
the inilh't ae’ross (he plate. This, of eoiirse, |)reikides 
satisf.utory reeords when working with modern high- 
speexl bullets. W hem tlie prejper potential has been 
atlaine'd a signal light is automatieall\ turneel on. 

No lens svstemi is emplove-d in the a|)paiatus. An 
airangenieml wliieh has be’em founel ve i v s.ilistae teny 
plaees all of the photographic appaiatus, e.\e‘epi the 
trigger, iiisiele a small hglit-tiabt house. 

The tugger itsell is leuated outside the house and 
m-ar the' trajeelorv. This lugger is an interrupter eil 
the tvjie iise'd In the Flench m lemneMem with the 
loly e iironograpli The use* ol tins insdnnie nt .md the 
Ivpe ul springs used m Ihe* phote)gra|)hing-spark-swil(h 
w'ore suggcsieei bv I)r. D. (' Miller, ol the (ase School 
ol .\pj)lie’d Seieiie e, w lie*re the a|)paralus was dev e-lope d. 
'I’lie iriggeT eonsists eil a metal diaphragm about 2 
me lies m diameter enelose*el m a tircular me*lal bo.x. 
'J’he divipliragm iornis one' sale ol an an-ligbl en< losuie, 
aiiel on the nisiele fae e- ol the dia))hiagni is attae he*d 
a e in lilt breaking mcehanisrn. 1‘his e in int-bre'.'iker 
funeliems when the craek w'ave emanating Irom the 
bullet strike s (be eli.ipliiagni, wbii li m turn t liruu^ bae k 
j a sin.dl bainmer. lliiis interrupting (he* (ireuitand 
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tripping the pliotograpliirig-spark-swile h, with vvhie li it 
Is < onnee-teel in senes. 

The essential parts of (he pholograpliie* ajiparatus 
consist ol a lar^ie J.eye|e*n j.ir batlerv e.iuugeel bv a static 
in.H hme‘ ubieb is motor dmeii, tlie* eontreil swileli leir 
the motor lieing mounied on the table with the riHe. 
.\ jiotential re-giilalor uliieb is eonnecle’el .cross the 
battery ItinelJons whin llu' jireiper polenli.il has been 
re‘ae.lie'd, anel triji.s a svvitrh wbieh diseonneets the 
batlerv Irom the (barging rnaehme anel shorl-eireuits 
tile termm.ds ol (be latter. 'Hie switelr when tripped 
tinnson a '•ignal light loeated outside the; apparatus 
house* as a signal to the* rifle operator to fire. 

hen eiperating tiie apparatus the general se()uenee 
ol e\ ent.s is as follovv.s; 
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from its nose and appear on the pholii.maph 


Tlic photo]fraphing-spark*swilch and hatterv-switrh 
inside the apfiaratus iioiise are set, tlic lights turned out. 
and llie slide of the plateliolder drawn. The operator 
then k‘a\es the apparatus house hy means of .x lighl- 
tight passage and starts the statu-inai lime inoMr In 
closing the tahle suiteh. lie ihcn mak«.s an\ neiessar\ j 
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(orrerlioii to the aiming <ind lires when (hr signal light ( 
appears The hullel leaxes ilie ride and on us wax to } 
the apparatus Imuse ji.isses (lie (rigger upon (In- dia¬ 
phragm ol xvlmh the sound waxe impinges Tins 
immediately trips the photogra[)limg-sparl\-s\\itih am^ 

It starts to (lose the tngger g.tp m the spaik (inuit 
The hiillet ronimiies on past the tneger. enlermg llie 
ap|)aratus house llnough a shnU ol thin paper, used 
to shut out the light, andarnxes m front ot the pholo- 
gr.iplm plate, uixm whn h it is then projeiled In- the 
photographing spaik Tin motor swipli is then 
openetl ami the slide replaced in the 
platcholdei. \\Im li max then he taken 
to the dark room and dexeloped 

Incase the speed of the hulh'ls to 
he photogiapheil is not knoxx'ii. a 
piei (’ ot p.iperor wire si rei-n is|)ku((I 
in the path ol the hullet m lioiit ot 
the photographic pi.lie, ami il a 
piim inie in the screen is shown when 
'he plate is developed, ex identlx'llu 
hullel had gone p.ist the plate hetore 
the spaik oiiurred. The tugger 
must then he mox'ed haik troni the 
plate and (lie [iroi ess repe.ited ('on- 
linuing in this niannei the position 
<if the hullet when the spaik ociuis 
wilt soon he hraiketed within ImoK 
siillit leiulx small, so that an ohsci x er 
inside the ap|)ar.itiis limise max’ see 
lh(' hullel .Is the spaik illiinimales ii 
\ isual adjii-'lmenl onlx is then used 
until most ol the hullets are seen in 
the (h'siied IoimIhx when the spark 

('('Clll’s. 

The apparatus is imixuled xvith ixxo light gaps, one 
horizontal and the other xeilxal This anaiigemeiit 
iai dilates the taking of two pliotogiaidis ol the same 
bullet, a plan and elexalion x lew This is parlu iilarix 
Useful in mve.sugatmg a projectile ol an unstat'le di.ii- 
aetcr haxing a tendemy to lumhle. since from the two 
Mews its actual jHisition in spare may he eonslrueted. 

The two coaxial vx'tivcs which the bullet propagates 
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(Fig. 4) to haxe dillerent .slopes. Tins arises Irom the 
projection, for while t he .iMsol iheuaxeispaiallel to the 
phoiograpliie plate, and (heieloie projected in projxir- 
uon to Its li'iigih. the i.tdnis ol the pioieeled w.ixi* is 
somexx hat im lined to ilic pl.iic ami i .uises t lie distortion. 
The tiue .ingle ol the i one ,d sound w.ixe m an max. 
liinxexer, he readiK i <mipiiUd. Irom wha fi the speed of 
the hullet prodm ing tin w.im- max he delennmed ' 

In olUaming the phoio:u,iph> ol (hr t'olt aiilomiitir 
r5-('.di!)ir pistol, rrpmdmid in logs i, g, and g, the 
iruerriiptiT tnggi'r was itiuoxed lioiii the (iHiiil and 
a imimg dexu’e suh'-titulril. whuii miiMsU of txxo 
rlrc tnunagmi'. (omusird m sciic-' and .idjiistahle m 
height, their Itimlioii being to drop two steel balls at 
the s.imr time when the kex opening their < irriiil was 
drpirssed One ol these h.dl' tell on a lexer winch 
laillril the triggei T ol the autoinatH pMol hx exerting 
tension on liir arm \ (see h'lg, i) The otlici hall, 
lele.isei) from a gre.itei lieiglil at tin same tune as the 
fust, impinged on a dex k e sei ting oil the pliotogiaphmg 
sj),irk. Ih this means .me le.l•'OlMl>l(' l.ig or lead m 
tiu* In mg of llie pistol with respei i to the o( run cm e ot 
the photographing sjiark loiild In- obtained The firing 
.t[iparains is ohxioiislx not a piKisioii iiistniment and 
(ould, ol roiirse. he repl.ne(| h\ .m .iiimatr timing 
dex i< e should tlie inxestig.itor ie(]uue inform.ition ot 
sm h a (har.K ter. 

The lurhiileiit gases ol the propiliiiig <ii.irgr are 
rleaiix' shoxvn in lugs i, .im! g All these photo¬ 
graphs ot the .lutoniatK pistol lepiesetil .( stage in iIk.- 
reioil rel.ilixeix’ long .liter (he ejeition ol tlie hullet 
Irom the mii//te, sime it will he semi lliat tlie reieixer 
R li.is readied the poMtion ol extieme re< oil and the 
emptx (arlndgc rase is heiiig i |e( led in h'lgs. 2 and g. 


It the height ol the h.ill wliu !i iriggeis the spark is 
changed progressixdx hx somi' sm.iH Known amount,a 
''Ciirs ol pholograjili' ot suili an .uiIoiii.Uk pistol at 
'hghllx- different rak'iilalilr time nikix’als i.ould be 
^ei'ured. I'Yom the data ohl.tjiiahle liom isiirli photo- 
graphs a pie.ssurc time ruix e tould l)o computed. 

‘ Jourait of the 1'r.inklm Institute, M.iy 
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The Study of Man.' 

By II. J. E. Peake, 


A (IIAXGIC has ixien (Tcepinj; over our science. 
^ Twelve v'ears iij(0 antliropolo^iists were devoting 
their energies to ilie tracing out of the evolution of 
customs and material culture, assuming that, where 
similaritie.s were tound in dilferent parts of the world, 
they were due to independent origins. It was assumed 
that the workings of the human mind were everywhere 
similar, and that, given similar conditions, similar 
customs would originate. I'he evolution of civilisation 
was looked upon as a single line of advance, conditioned 
hy the unallerahle natuie ol the human mind, and that 
harbarian and suvagecultuies were hut forms of arrested 
development, and mdicatevi very < loseh' past stages of 
civilised (ommimitics. 

But a fresh scliool ot thought has i orne into promi¬ 
nence. According to this new view discoverie.s aie 
made hut once, and when resemhlances are found 
between the ('ultures of different communitic.s, even 
though w'ldclv separated, this is due to some connexion 
between tliem. Aicording to the new school, the 
development of civilisation has been proceedinghymanv 
different paths, in response to as many types of environ¬ 
ment, hut these v’anous adv.im es hav e frecpiently met, 
and from the clash of two cultures has arisen another, 
often different, more comple.x, and usuallv more highly 
developed than dthei of its parents. 

The old school looked ujion the adv'aiu e of cultuie a.s 
a single highwav, along uIik h different groups had been 
wandering at varving paces, so that, while some had 
traversed long distances, '.thers had piogrc'Sscd hut a 
sliort way. ’i'hc new school, on the other hand, con- 
ccive.s of each group as traversing its own particular 
way. hut that the paths fr(‘(|uently meet, cross, or 
coalesce, and that where the gre.itest niimher of paths 
have joined, there the pare lias been cjuiekest 
The older sdiool, h.tsmg its views ol the develojaiient 
oi (i\ ilisalion upon the doc trine of Involution, has called 
itself the F.voliilioiiary School Thc' newer, while 
believing no le>s in Evolution, teels it a ciutv to Irac.e 
tile v'uricius stage's through wliidi each tvpc’ of civilisa¬ 
tion has passed, latlu-r tli.in to .issunie that these stage's 
have followed ihesuc-C-Ossicin ohsi t vahle clsewhc ie , thus, 
as historical lac tors form a large part o! its incjuiry, 
it has been termed the llisiornal School - 
The first note* anncniruing the coming change was 
.sounded from this chair eleven wars ago.-* and during 
the interv.d wine h h.is elapsed the new sc hool has gamed 
many aclherents ,\11 will not suhsc ribe to the die turn 
that no disc'overv lias been made twice, nevertheless 
(here is a tenclem \ not tcc assume an mdepeiuleiit oiigm 
lor any custom until it has been proved that siu li could 
not have licen intioikiecd Jrom some other area. 

These tendeiuies have led the anthropologist to 
incjiiirc into the history of the peojiles wtio.se civilisation 
he is studying, and to note', loo, minute points in their 
environment. At the same time geographv liegan to 
take special note ol man and his doings 'riiisanthropo- 
geugraph)’ concerned itself with mcjuiring into the re- 

' Trom the pn •i<l«'ii(i.il .nMn -s (UUvcc <1 I” S( rlioii H (Vii'hropology) of 
the Biilisli Awx i.iimii .il Hull nil September 7 
’ Hivcrs, W.'H I< , “ Hivior) .iinl Elbjbnloicy,” Hjshtrv, v O5 7, I,on<loii 
(iQ.’o) -» 

* Kivers, V\'. it. R , “ 'flie Analysis of Culture," Report of 

Rnt Awx‘, tgii, 490-2. tPt 
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actions ftetvvcen man and his environment, and though 
at first the environment was tiie main object of the 
geographer’s attention, he is now inclined to pay more 
attention to its effect upon man. Thus anthropology 
and geography have been drawing closer, and as the latter 
is a recognised subject in our .scliools, no small amount 
of anthropological knowledge has been instilled into the 
minds of our lioys and girls. 

It might have heen e.spectcd that the lii.stonans 
hclore the geographers would have heen attracted to 
the anthroiiological approach, but recent events have 
up to now engrossed tlicir attention. Signs liavc not 
liecri lacking, however, that the study of pcojiles and 
then customs, rather than of kings and politicians, is 
gaming ground, and wc may look witli confidence 
towards closer relations between the studies ol history 
and anthropology. 

.'\gain, wc may notuc an increasing interest in our 
subject among .sociologists and economists. These have 
focussed their attention upon the social organisation and 
economic well-being ol civilised romrnunilies, with the 
view of presenting an orderly array of facts and principles 
hclore the political leaders. There lias, however, been 
a tendency to trace these modern conditions bark into 
the past, and to use for comparison e.\aiiiples drawn 
from the social organisation or cconomii londitions ot 
communities firing under simpler conditions. While 
these studies overlap those ot the antliropologist, the 
mctliods used are different. We are working from the 
sim|)le to tlic eomple.v, they begin w ith highly der eloped 
conditions and thence work back to the jiiimitive. 

lavstly, wc must not forget the students of the classical 
languages In spite of many advanlages which they 
possess a( schools and universities, thev have been losing 
in popiil.irity, and the le.iscm is not far to seek. .So loni' 
as there were fresh works to lie studicii and imperfect 
te.\ts to be emended, there was no laek ol clevotges to 
I lassie,d literature. Later, eonijiaraliv e philologv gave 
frosli lile to such studies, and i ertain views c urrent 
among niid-nmeteenth-i entiiry philologists g.ive also 
an miiietus to the re-study of Greek mytliology. Hut 
about iXcjo such studies became uiilashionable, and 
many classical .scholars turned to anthropology with 
great adv.int.ige both to themselve.s and to us 

It IS cicjuhtless as a result ot these converging move¬ 
ments that the general public is taking an interest in 
imthropologic.d studies, and that works ci( a general 
nature, summing up the state ol knowledge in its 
diffe rent br.mehes, are in great rec|uest, The cducatecl 
jiulilic wisli to know more of the science of man, yet f 
fear tliey are too often pcrjilcxed by the discordant 
utteianc fs ol anthropologists, many of whom scern to be 
lar from certain us to the message they liave to deliver. 

In their turn not a lew anthropologists feel a like 
uncertainty as to the ultimate purpose of their studies, 
and are not c lear as to how the results ol their investiga¬ 
tions can be ol any benefit to humanity. These are 
points well worthy of consideration; for, as wc were 
reminded from this chair two years ago,* anthropology, 
if It is to do its duty, must be useful to thc.State, 

* Karl Pe.ir>ou: Address to the Anthmpolojrical Section, Brit. Assoc, 
Report, 1920, 140-1. 
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or to humanity in gener^. Even the sc'ope of the 
science is by no means clear to all, and would be 
differently defined by various students, it may not be 
out of place, therefore, to consider in detail the scope 
and content of anthro[X)logy, then its aims and the 
services it may render to mankind. 

To tlic outside world anthropolog)- seems to consist 
of the study of flint implement.s, skeletons, and the way.s 
of .savage men, and to many students of tlie Miliject it.s 
boundaries are scurcel)' more extensive. Vet ( ivilised 
people also are men, and anthropology sliould include 
these witliin its surve\. Tluit other scientific workers, 
historians, geographers, so< iologists, and e<’onomists, 
study civilised man is no reason w’hy the anthropol(»gist 
should fail to take him into account, for liis point of 
view differs in many rcspe<(.s from theirs. 1 w'ould 
suggest, therefore, that all types of men, from the most 
civilised to the most primitive, in all times and in all 
places, come williin the scope ot anthropology. 

Antliropology is the study of man, hut wo need a 
more accurate definition. A former occupant of this 
chair has declared tliat “ antliru[)nlogy is the wliolc 
history oi man as fired by the idea of cw’olution. Man 
in evolution— that is the subject in its full reach.” lie 
adds; “ Anthropology studies man as he occuis at all 
known tiine.s. It .studies him as he occiins m all known 
parts of the world It .studies him bod}' and soul 
together.” ^ 

Antliropology inav, liierefore, lie defined as the study 
of tlic origin and evolution ot man and his works. 
What, them, separates antliropology Irom the other 
Studies which arc coneerned witli man is. that the 
antliropologi.st studies him Irom all points ot view-- 
tliat his IS a scntlietic study ; above all, that evolution 
is his watchword , that liis .study i.t, in fact, not static 
l)ut d\mimic. 

If, then, we giant that anthiopology is the synthetic 
study ol tlie evolution of man and hi.s manifold activi¬ 
ties. we are dealing with a suiije* t so vast that some 
subcliMsiiiii Iiecomes necessary il we are to realise what 
the study incdhcs. .Such duisioiis or classification 
must be arbitrary, but we nun consider tlie sulijcst as 
di\ided primarily into two main catcguiies. ‘‘man” 
and ” hi.s woik.s." 

but man himself cannot be ronsidcTcd Irom one 
a.spect only and it seems fitting tJiat the anlhro[)ologist 
should consider that man consists of hocK and imnd ; 
the study ol these is the special province ul the analoni- 
ist. the physical antliroiMilogist, and the psycliolugisi 
Here, again, it may lie a.s.sc'rled that anatonn and 
psycdiolog} aic distiiKt sciences, but anatom}, m so 
far as it helps us to under,stand the evolution of man, 
and again as it hei|>s us to trace the variation^ m the 
human frame, is and always lias been reckoned a bianch 
of anthropolog}'. Again, in the case of psveliologv, 
there is muc h which is not, stricllv' speaking, anthropo¬ 
logical. On the other Imnd, in so lai as psvthuiogv 
enuliies us to tr.u e the dev elopment of the luinmn mind 
from that ot the annual, and in so far. too, as il can 
interpret the causes wliuh have led to various lorms 
of human activitv, it is a brain!i ol our science. Il, 
too, it can help us to asiertain whctiier certain tunda- 
menlal mental traib are nonnall} associated with 
certain physical t}'pc‘.s, psv'cholog)' will provide antlud- 

* MHri'tt, K. n ‘.Vnttiropulogy," p. i. 
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pologists with a mean.s of interpreting many of the 
phenomena which they have noted but cannot fully 
explain. 

The works ol man are .so varied that it is no eas}' 
task to cla.ssily them. We iiiav. however, first dis¬ 
tinguish tlie work ol man's hands, hi.s nmteiial culture, 
Irom his other activities. Cnder thb heading we 
.should include his tools, weapons, (lottciy, and textilc.s; 
his dwellings, tomles, and temples; hts architecture 
and his art 

Next, we liave the problems coiuerneci with language, 
which we may consider as dcalnig with the means 
whereby men liold mteriouise with one anoiher. This 
heading might well include ge.stuie at one end and 
writing at the other. Hitherto anthropologists have 
confined their attention too ev hisiveh to the longue.s 
ol backward tribes, and lelt tlie speech ol more ad¬ 
vanced peoples to the jihilologisls. I would plcmd, 
however, that language is sinh an essential element in 
human culture that comparative philologists might 
well consider themselves a.s anthiopologisls 

l^astly, wc Imve social organisation and all that may 
be included under the terms ” < ustoiiis ” and ‘‘ institu¬ 
tions.” a vailed grou[), leading to the stud) of law and 
religion. Here, again, we (Oine in contact witli otlmr 
studie.s—those of the lavvver, political economist, and 
theologian : but though the antllropo]ogi^l is .studying 
the .same facts, ins range is wider and his outlook more 
dynanuc, 

Thus it w'ill be seen that m the threc^ divisicjiis of 
man’.s work, as well as in the two aspec is ol man him- 
sell, tlie anthropologist finds other workers m the field, 
but wliereas these other seienee.s aie concernc'd only 
with some part ot man and his works, and are limited 
fre(|ucntly to recent times and civilised luninuinitic.s, 
it is the provinc'e ol the anlhro[)ologi,si to review them 
as a whole, in all times ami in all placc-s, and to 
trace theii evolution from the simplest to the most 
cciinplex 

If we accept the views cij the historical schcjol, 
anlhropologv bcsomc's a new nielluKl of treating 
histoiiial materia). It is, in fact, the history of man 
and Ills civilisation, drawn not so much from written 
documents as Irom actual remains, whether of material 
objects or of customs and beliefs Ft is rone erned with 
warscinlvso far as these have proclined a change in 
(he population or language ol a region It is interested 
in kings only when these femeUoiuiries have retained 
c-iistonis indicative either of priesthood or divinitv. It 
Is interested less m legal enactments than in customary 
insliUitions. less m olhc lai theologv than in the Udiefs 
ol the people . the ac ts ot politic lans cemrern it not so 
much as do the habits of Inmibier lolk. 

b'lom some points of view anthrojiologv mav lie 
i on.sidered as a department cd /ouiogv A century ago 
/I'ologisls were engaged in studving the higher animals, 
and lor a time negK-cted the ” radiate mob Then all 
interest was foe ussed upon lowlv forms, and the [irotoz^a 
occupied a disproportionate part ol their attention. 
Lately, again, their work has been more ev'eiily di.s- 
Iributed over the whole field. This choice ol groups 
for special study was not clue to mere caprice. The 
imw c)lni()u.s forms of hie were first .studied; then 
attention \va.s locu.ssed upon the simpler organisms; for, 
Irom the study ot these, the zoologist was able to grasp 
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iIk- iin(l(Tlvin<: prim ij)k‘s of lift-. ']'ht'>c* lessons learnt^ 
he was able to atta( k the problems anVttinj; the welfare 
oj mankind. 

.So with ibe student of man. Koi inanv (entiiries 
historians, plnlosojibers. and theolo^iiaiiN li.iv( been 
stiid_\jn^^ the ways ol (i\ilis(‘d biimanil\. llionuh not 
b\ the methods ol tiie antbiopolo^ist loir, just as 
tlie_\ were .itti.nttd b\ Ibe hi.i^her y'mnps ol men. so 
weie lb(\ fast iiiate<l b\ tlie more (onspjciioiis indi- 
Mdii.ds Durm;^ the nineteenth »entur\, students 
ueie alt rat led towards the b.u k waid t \ pes of human- 
it\, parti) btiaihe of their ver\ tmlikine's to our- 
sehes, and ol |•e(ent \ears beiaiise th(.\ lell tiiat the 
(Ustoiijs o[ these pioples \u'ie fast t!isa))peann ,2 Ihit 
from a siienliln ptuni o| \ieu. tin p.iiamount teason 
was h(( ,uise it was lilt lli.it in sia h simple sot leties we 
should find the t.;eim from whitb human tivilisation 
liad be)^un. 

Mu( h of the fori'e ol this hist .ireiinienl is tlisappe.irm^ 
as the e\t»luIlonar\ iitiol es pke e tti the bisiori( al 
We are bttomme .iw.ire lh.it the ti\ilisaIion of ha( k- 
wartl pc opIe-N b inoH t oni|»le\ lb.in was a I lirst helie\ed. 
U e aie ^i\ mu up the la liel that sut b peo[)le ha\ e pte- 
ser\ ed our .im cstral t\ pc s ali \ e to the prc'-ent d,i\. lor 
we .110 reabsm-i th.it thev reprc'sent not so mueh our 
ancestors as our pom rel.itioiis 

'J'houuh we must aliandon tlie antestral Mew. and 
erase to beliexe that these backward tomiminitus 
represent to-da\ the conditions under w hit'll we chvelt 
in th(‘ past, the institutions ol tliese lolk are in m.un 
lespc'cts l(s^ com[ilc-\ th.in our own, .im! it is possible 
to stiich ihtm tioni e\ei\ .ispctl with Lit ,ureaier ease 
than we could tlo in the c.ise t»l one of the luiiber 
11\ilis.itions binie it i- the lumlioii ol antbropt)lo^\ 
to stucK man s\nthetic .ilK . tin-, is a areat .id\.intake. 
W'lien dealing' with these simpler problems u<' e an 
evolve a iiu thod and a dist ipline to be applied in moie 
(omplitaled (ase> Aeain, the b.ukward peo|)les h.i\e 
no wiiltem hi-tc)iv. and we aic' loned m this case to 
lestme lilt ir p,t>l b\ othei me.ms This has led to the' 
dcwelopmeni o! Irish methods cit attaekiiyu the prob¬ 
lems ol the past, wbiih nta\ pro\e ol \alue in tlm ease 
ot more .id\ .im ed c mmniinitie'. 

Idirtbc’si le,ISOMS the stud) o| ba< kward iK'ople’still 
h.is):reat \.due [01 the’.uUliropoloytsl lkb.mnot)et 
solved all the |)ioblenis conceinid \sith the d.iwn ed 
e i\ilis.ilion. noi has he \ el peiiec lid ills methods and 
discipline Mcue wcnkeis and evpeTl woikers are 
niede'd in this held, .iiicl so if is lh.it 0111 uniietsiiies 
dewcile the' aie-ater pait ot their cneiaie-s to tiamiii.i; 
stude-nls lor this puiposc’ 'J'hcie ,ire mail) sliidenls. 
bowel er w ho e amiol Msil w ild lanels t(. si ud\ the wa) s 
ol their mil.ibitants Some-ol lln se.it istrue. ina\ silt 
the nuiliTMl t oile- ted b) the ir 1 olle.ipnes though they 
will l»i' .it (onsidcrable e|i''advant.u:e il ll'a‘\ lia\e bad 
no person.d e\[Knen<e ol the pi'ople with which tbiir 
matei i.il de.ds 

t Tlie time se-eiiis lo h.iM’ an i \ e d a be n ant bropoio^isis 
should not I OIK entraie so e‘\( bisii el) upon ihe’sclowl) 
cultures, but mialit 1 .irrv on then n-seare hes into llicise 
e i\ili'ations wlneb h.iee uejVaiiii'el fiirllier m their 
(\oliilion. \'ot tli.il I w’il^.,tiMlepre<.lie m .in\ wa) 
the' sliieh of b.ii kwarel peopleflff^Ho dtse oui,i;je’ students 
Irom re'sc’are'h'-s in that dirertion,; but 1 would su^;^esi 
that some anthrupolo;:ists J|Kht initi.ite a (loser 
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inquir) into the conditiem-s of more civilised peoples m 
addition to the studies already dese'Hbed. 

VVe have in the Old World three great centres of 
culture, each of whit h has be-en in the van ol |)rogress. 
and each of which has contributed to tlie advance 
of the others 'I'tuse are* the civilisations of China, 
llindu'l.in. and what ! will call the l-airopeMn R(‘aion, 

'I'hoiigli our relations with (’Inna .ind fapan have 
been intimate for several generations, and man\ of our 
eompatriots are- familiar with both eountncs. it is siir- 
[irisiiig how little' we know of either e)f these jieople 
Irom the anthropologic al point of \ levv This is the- more 
to Isc' re-grette-d since* lor nioie* than h.ill <i ( eiiliii) j.ip.in 
h.is been adoptinu leatnres from WVsiern e iv ilis.ition. 
while there' .ire signs Ih.U the same- movement is lu'gin- 
nmg m Clim.i So f.ir tliose wlio have- niaele them- 
selve.s familiar with the langu.iges eif the Far Fast have 
sludjfd the art. literature. phiIos(j[ihy. .ind religion ot 
these regions, rathiu th.an those .ispeets wludi moie 
firoperl) belong to mir subject. 

What eoneerns us more nearlv in this eountiv is the 
Indian Re-gion. lleie wc b.wca well-defmed province, 
pesifileel b\ sue e essive wav es ol different rac es. spe.ikmg 
ditU'ient languages, anel with diffe-rent eiisionis and 
bc'liefs an ajipaienllv inextiie ,ible tangle- of diverse 
elemeiils in various stage's of (ultural evolution 
v.ist amount ol nialeiial has been g.itbereei in the past, 
though such (olleeting has not been proeeediiig so last 
during the last ge-neration , but basa problems are 
still unsolved. and seem at tunes well-nigh insoluble. 
Ik'ihaps It Is this Miperahuiulaiic e- ol matei lal. or it may 
he the .ipparent hopelessness ol tlie task, which ha.s 
dimiiiislieel ihe interest t.ikeii in these studie-s during 
the past fe'w ve.irs This .iltitiidc' is re'gieH.ihle. and 
the onK redeeming fe-ature is the exlremc'lv ,ie live .ind 
inii'liigeiU inte'iesi m tlicse- problems now i.iken bv 
v.irious gioiips ol Indian studeiHs espeeiaily in tlie 
1 niv el sit \ ol ('ah u(la 

i h.iv e sugge sti'd lb.it perhaps the kick ot interest 
in sue h mailers among \nglo-lndians and espeeiall)' 
among memheis ol ihe Indian (ivil Seivne. may be- 
due to the appnre'iU hopele-ssness o( reae lung .i miIuHoii 
of anv of the- probh'ins mvoivid It rn.iv also be due 
to the fact liial thev are sent out from tins I'ounlrv to 
govern a population with ditteient lultiirc's .md behi fs, 
and tradilions wliollv unlike (hose ol (his eontinent, 
without having leeeived 111 most e.ises anv preji.iration 
whii h will enable diem to stiidv, .ippiec lali', 01 iinder- 
si.ind an alic'ii iivilisation Thus tlie') misimdeistand 
those among wiiom thev are sent, .ind aie' in luin mts- 
inulerstood (iiiildess ol an) evil inte-nt. thev ollenel 
the' siise ejitibililies ol those among whom tlieir lot is 
east, and .uts .ire put elown to mdilterem i‘ which .ire 
onlv the produe'l ol ignorance Allei making their 
initial mistakes the moie intelligeau set to weak to study 
the peoj)le eonmulled to their eti.irge, but bn ed with 
piolele ms ol eMreine inliieae V, and without anv previ¬ 
ous training, more olten th.in nol tlie) give up the 
atte'inpt as hopele ss. 

'I'lial eandidates loi (he Indian Civil Service should 
roe live a lull training in antliropejlogy be lore lea\ ing this 
< onntrv has been ple.ided (mie alter lime bv this See Imii 
and liv till' .\nthie)|)oIogiial Inslilutc, and though I 
re-pe-nt the |)lea. wine li will prohabh be as useless ns its 
predecessors, f would add more. 'I’lie jiroblenis con- 
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frontinj^ tlie anthrojX)logist and the a(Inll^i^lrat()r in 
India arc of such extreme complexity that it neeilb a 
^ery considerable amount of coinlaned action and 
research even to lay down tlie method and the lines 
alonjt winch lutiire in(|niries should be made Su< li a 
SI hool of thought. siK li a nmleus anuiml wim h lurllier 
reseanli may lie gniuped. iloes mU _\et exist, tin- 
iii.Uen.ds (Jilt of wimli it (an I'e lorincd (an siaKcb 
set lie lound \'el until sU( h a 11111 leiis has been 
(.icated, and has gathered .uound it a desotid li.md oi 
rese.inhers, no true understandine will Ix' tdimd ol rlie 
]j|ohienis which dads (oiiliont botli pKiples, and llie 
h'ast and llie \\ esl will remain apart, suhjed to mutual 
urnminaiions. the natural (mteome ol mutuai mis 
understanding. 

One solution onls' do 1 see to this dilemma h'or 
ninny sears past there liasc iHa'U instiiutions at .\llieiis 
and Rome, svheie (archills chosen students ltas(‘ spent 
se\eial se.iis stiuhmg the amieiit and modem (on- 
dilions ol those < ities and their people l>s this nie.iiis 
a group of Knglishmen base returned to this (onnips 
well mfomied. not ouK as to the .uuient but the 
modern (onditious ol (',re<'(e and Itals llesKh's this 
we base had m i.n Ii ol the capil.ds of those two Sl.itcs 
an institution wIikIi has :n ted as a (cnlie or hxLis oj 
resi'ardi into the cis'ilisalion ol tlniss' (oiinlries \ 1 - 
ihough the mam uhjtxts in hoth (ascs hasc iteen the 
true uuderstaiiding ol tlie cultures ol the dislLint past, 
tlie (oiishiiil iiiteixoiiise ol students of both nation¬ 
alities working foi .1 (’(jmiiion end has nsulled 111 .1 
hellei iiiuh ist.mdmg on the part ol ea( h of the amis 
and ideals ol the other I has e no hesitation m sas nig 
th.it the exislein e ol the III itisli Si hoiils at Athens .iiid 
Roiiie li.is been of eiKinnons s.diie in bringing .iboul 
and jiri'sei \ mg fricndls rel.ilions hmsseen tilt' peoph' n! 
iliis i duiUt) and those ol tJieece and Itals. 

1 (Jiinol help ieeling that a simiiai iii-ntuiimi m 
Jiidin. sersed In a s\nipalliel i‘'and ss(il-ilaim d st.ifl. 
to wh.ili (arefiilly M’letted imiscis'is men niighi go 
[01 .1 lesv seals of ])os 1 -giadiiate sUuls, would go lai 
towaids remosmg inaiiv of tic niisimderstaiulnigs 
ssliuh arc c.iiising Imtion hciween the linli'li and 
Tmiian |Hoplcs Su( h .1 IhiUsh S( hool in India, it il 
I lo he a MMtess, should not be a (’mseinimru inslilu- 
i on. bill siiould be founded and eiidinsi'd bs’pnsalc 
lieiielas tors ol both iialionahl les 1 1 would be a ( eiil le 
around svliiih ssoitld gailar all aniluo|j>'l()gH,il ss'ork 
in ihc pimiisula, while il ssoiild cii.ibie llie Ifiitish 
Students to arrise at a inier uiiderslandiiig ol Indian 
ideals and help Iiuhans to gi.tsp mote lulls lla rel.iliciis 
sulisisiing heiuccn the Indian .ind lMiro|)ean risilis.i 

tlvlllS 

1 , isiis we I 'line to the Fanope.in Reeion, exl' ndiiig 
soulhwai'l ’o l!n "-'ali.ii.i, and eastwards to Mevj- 
poMmia. riiioughout ihis region the r.u i.il basts of 
till' pdpLilatnui Is siiiiii.ir. though the prop'iriinn ul the 
(leiiients s.ities Also thioiighimt the region lime has 
been, liom tile eailu'st dass. lice i oninmnu ation and 
no great iiariieis to tr.ide and migialion 

Until the l.isl hlleen hmulied sears (he < is ilnalion 
of this aua was lairis uniloim. though its higlu'si and 
earliest de\elo[jmenls weie in the somh-iasl. while the 
northern /ones lagged hehind .md were on tlu' oulei 
fringe. Nescrlheiess it lornu'd from pakcolithu times 
one cultural region, and this iaiMine mote ni.irked .tnd 
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i homogeneous dining the dass ot the Roman Kinpiiv 
Two forces Irmu witiimit destrosed that nuglils empiii 
I and divideil the r(giim into two halsvs ; and a.s each 
I ol these loKcs adopfid dilleiem leligious siesvs. the 
I Fiiropean euhiira! iCiUon hnaim disiih'd into two 
! We have, tlierelon (o tie.il tin I'airopean iiilluial 
region as two. the i ts ili-.itions ol Isl.mi and ('iiiisten- 
j dom 

I Though the SI pat.u 1011 ol tin sr two hats es is rolatis i'ls 

' leient then ideals base giowii disu'wiit while the 
j nihahit.lilts of both /ones aie 110 iiiaiei to a due imdei 
' standing ol one aiiollar Folitn.d dilln ulties in the 
; \(ar F.isi .ire the n.iluial icsiilt ot stn It niisundei- 
j standings, .md the H'liieds luie is to aihiese a truei 
.ippiet i.itKJii o! other jioints o| s iiw \ luoic thorough 
knowledge ol the aiilhiopologu .il l.utois ol the (asc 
seems to he a neiess.ns piehiimi.irs lo sm li imiliial 
mi(leistan(!mg, and sim e ihe l.eagoe ol N.idons and 
(he \ efs.ulh's Tteals' has e seen lit to .idd to our lespoiisi- 
hiltdes III tins aiea. it is an iiigdit luicssiis (hat some 
o| our anlliiopoloeisls should p.is i loser attention to 
the prohh Ills ol the \e.n Isa a 

And now with leimrd to < htisiindom Are w(' lo 
(oiisider tlial oiii dudes a, aiilhropoloeists end with 
alien iiiltiiies^ Is ('hii'iendoin so muled ill.it mis¬ 
understandings (.innol aiisi' within its holders > \t 
till' < lose ot .1 great war ssi i ,m si an els 1 !,um th.it theie 
is no room lor mir studies 

Them has tm n a tendem \ hilhei to lo regaid antliro- 
pologS' as ,1 s( lem e di.ilnii; wilh b.iekw.ird peoples, and 
It h.is hei'ii felt th.il to .ippls Us prim iph s to m ighhour- 
ing peoples might he lookdl upon as ,111 insult !l. 
houesir. we agree lli.it .dl matikiiid aie hi matiiial 
' lor (lie aiilhiopologisiA ms es( igadoiis we need base 
I no hestt.ilion m studs ing tluir maleiial < uidire. soi lal 
j organisation, and reiigious heliils jusi .is aheads lor 
[ pi.K dial jmiposis US studs ilait kmguagis 'I’here 
j IS not a (oiintis m iMiropt m wliuh we mas not find 
Il adifi s ot an .iiUhropologK al imIuk wlmli siparate 
Us popiil.idoit horn the inliahU.iiUs ol ofhei aieas It 
Is ilu-NC dillereit' ( • ss tii< li < ome to the IroiU win 11 trouble 
1' I in w mg, .mil liiise .ire ihe l.u iois u hi, h sse need to 
I iinderst.iiid il wi .ue to as old gis mg oflem e m inoineiUs 
i o) nadonai iintation (’onslaiU liasil h\ peojile .dise 
! to the impoilame of syi h ni(|iiiiies will in time so 
j mfliieiue the piihln opinion ol maiiv ol ihe n.itious ol 
; Fairope that niisimdeistandiiigs will he less lieijiient, 
and nation.il sejdiiis em.s•^ les> pi one lo take olleme at 
won Is and a< lioiis ss hu h are not intended to provoke 
but u is no! onls loieign eoiiiuiies and their tn- 
li.ihii.inis ss hieli I In aiulnojKdogisl iie''i;ls to studs. In 
esets (oiinlrs 'lieie <ire difleieiU 'dala in the [lopiil.i- 
don w l)H !i lias e difleieni < iisioins and .1 (h!t( rent oiU- 
j look The llrUisli I>!es am no extepiion to this rule ; 
I liis'ots riHords till* su(tes-i\<' .niis.ils o( Roin.uis, 
j Saxons D.uu's. and Xoiinaii'. and [lie sdidy of pie- 
' hisioru rem.tins shoss's iis til.it tin s,-ms asions has e been 
ptecdulbs a gfeaiei mimlnr m eaiher d.iss. JusV ns 
the j>h\ sif.tl Is pi of the Ih lion is l.u liom iinUoim, so are 
his meni.d (jiulook and his idiais ami Iieliets. Quite 
ap.ut Irom tin difleK'iK es oh-.e'sahie m the djlTtrent 
eoiinlru’s wlmh ((anpose mu gioiip ot iskuids. we find 
also that the popiil.uioii ie,sensib|\ disides Usell imo 
('lasses, dittering luu shgtuls evept in name from what 
we kmjsv in India as I'iisfes. These(lasm.s in the Rndsit 
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Tsies ha\c liad their origin in tlie successive waves of 
conjjuest which these islands have suffered. Individuals 
have freely passed from one class to another, but though 
the individuals have changed the classes ha\c remained. 
Owing to the constant interchange in blood the physical 
(•hanicters of the dilTercnt classes are much alike, as arc 
their fundamental menial traits, hut m material cul¬ 
ture, language, sonal organisation, and to some extent 
religious beliefs, they differ widely. Here then again, 
m oiir own t ouiilry, there is work for the anthropologist 
who ne\er leaves these shores. 

Turning now to the aims of anthropology and to the 
means vvlicrebv it may become of service to the Stale 
and to mankind in general, we see that it is of the utmost 
importance that tho.se who are sent to govern or ad¬ 
minister areas and districts mainly occupied by back¬ 
ward peoples should have reicived sullicient training in 
the science to enalilc tliem, in the shortest possible space 
of time, and conseijuently with the fewest possible initial 
mistakes, to go\ ern a people whose customs, traditions, 
and beliefs are very dilTerent Irom their own. without 
offending the susceptibilities of their subjects. 

We are an Imperi.d people, and during the last few 
centuries we hrn e taken upon ourselves a lion’s share of 
the while man’s sclI-imposed burden, and the lives and 
well-being of millions ol our backward brethren have 
been enluisted to our iliarge. Kecerit events have, 
by means of mandates, added largely to our responsi¬ 
bilities in tills res[)eLt. We, of all nations, cannot 
disregard this fundamental duty of despatching our 
proconsuls fitted to uiulertakc tlie.se great respoiisi- 
iiilities. 

but the burden we have undcrlakon extends not only 
to backwaid [leojdes ; nq haw l>ecn called upon to 
govern or to advise the govi'rnments of peoples who 
liave a iivilisation litth*. if at all. infeuor to our own, 
and to whom at one time we have been indelited for 
mu(h of the lultuie that we now enjoy. 'J’he civilisa¬ 
tions of these legions are infinitely more complex, and 
the people are not homogeneous, but are divided into 
numerous sei lions, diffeiing in language, religion, and 
social (ustoins. In these regions we meet with anthro- 
pologual pioi)lems ot infinite difficulty and complexity, 
on the sohilion ol wliiih depend the peace and well¬ 
being of the pojxilation Vet our representatives go to 
take up tlieir duties in these lands with little or no 
firevioiis training, ami it is onlv a marvel that errors of 
tact, due to ignorame. are not more common 

In these < iv ilised regions race consciousness has been 
grow'ing fast during the last liall-century, and errors of 
tact and manners, whicli were submitted to in former 
times, though not with a good grace, are now' actively 
resented, and llic old methods of government are dis- 
rrediled. It may not yet be too laic to remedy this 
evil, it no time is lost in giving a full anthropological 
training to those who are sent to administer these 
regions. 

but we are not only an Imperial people, gov'crning 
and admini.slenng regions with alien populations; w'e 
are also a w^anclering and adventurous people. Tlie 
nomadic sjiirit ol our ancestors is still alive within us; 
our ships, like those of the Vikings of old, are to be seen 
in every sea. .So it i.onies that our people will be lound 
in all lands and all climates from the Arctic circle to the 
Ktlimtor. Jbiik I 
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All these wandering Britons come in contact with the 
inhabitants of the lands they visit, creating various 
impressions, sometimes good, more often bad. Had 
they a fuller knowledge of the customs and opinions of 
the people they visit, or even a truer appreciation of the’ 
fact that diverse customs and opinions exist and should, 
he respected, we should not have to record the creation' 
of so many bad impressions. Luckily our people, as a 
rule, have miicli common sense, and often a desire to 
please, so this trouble is thus to some extent mitigated ; 
but the difficulties that Itave arisen from ignorance of 
the ways of otliers, from too in-sular an outlook, in fact, 
from a lack of appreciation of the antliro[)ological stand¬ 
point, are making us and our government lieartily 
disliked in nearly every quarter ot the globe. It is to 
remedy these difficulties, and the danger to the peace of 
the world whicli is threatened thereby, that 1 would 
advocate an increased study of anthropology by all 
sections of the community. Herein lies one of the chief 
means by winch our science may become of service to 
mankind. 

ft IS not my iiiismcss to draft a sclieme for the 
furtherance of anthropological studies. Two of our 
unixersitics offer degrees in this subject, and others a 
diploma; courses of instruction on some .sections of the 
subjert are gi\cn there and elsewhere. M.iny leachers 
of geography are introducing much aulhro[)ological 
matter into their curricula, and there arc signs that 
some historical teai iiers may follow .suit, so tliat the 
sulijeet-matler, il not the name, is not unknown in some 
of our schools. But we have much lost time to make 
uj) and the matter is urgent. 

We cannot, ol course, exfiect all our people to ho 
trained anthropologists and to understand fully all tlie 
ways of the people they may ehani e to meet in their 
wanderings. What matters lar more is that tliey 
should aiqireciatc tlie fact that different peoples have 
h.td diffeient pasts and so act differently in response to 
the same stimuli. Further, I hat all this diversil y has 
Its \ able ; that we cannot be sure tliat one culture is m 
all respects superior to another, still loss that ours is the 
best and the only one whicli is ol coiisequcni e. It is 
not so much the facts that mutter as tliespirit of anthro- 
jmlogy ; wo need not so much tliat our people sitould 
have .anthro|)ologiial knowledge as that they should 
learn to think anfhropologic ally. 

It IS needless for me to remind you that the world is 
in a stale of \ery unstable equilibrium—that the cru.st 
IS, so to .speak, (racked in niaiic pl.ues, and tliat the 
fissure.s are becoming wider and deeper, and th.it iresh 
fissures arc (onstaiitly appearing, not only m distant 
lands but nearer homo. Again, this crust, it f may 
continue the geological metaphor, is stratified, and there 
are horizontal as well as vertical cleai ages, which are 
dad) becoming more marked. It is to the interest of 
humanity tiuil tlicse breaches should he healed and the 
cracks slopped, or we may find the nvilisaliim of the 
world, which has grown up through long millennia at 
the cost ol enormous struggles, break tij) into a thousand 
fragments, .Such a break in tlie culture of tlie F.uropean 
Region followed the dissolution of tlie Roman Umpire, 
and nioie than a ihousand years were needed to heal it; 
nay, some of the cra(.ks tiien made fiav'e never yet been 
rioseci. 

Anytliing tliat may help to avert such a disaster is 
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important to the human race, and there is no ijreater 
danger at present than the alienation of the peoples of 
Asia and the Near East. Much of the ill-feeling en¬ 
gendered in India, Egypt, and elsewhere is the product 
of misunderstandings, due to a lack of apprecuition on 


both sides of the opinions ami \-iews of the other paity, 
and there seems to lx* no better method of remo\ing 
such misunderstiindmgs than a sympathetic stud) ol 
one another's culture; to lliis end anlhropolojiy otters 
the most hopeful apjiroath. 


Obituary. 


Dr. David Sharp, F.K.S. 

R. D.WID SJl.VRP, who.se name, it has been well 
said, is a household word where\er the s(ientc 
of entomology is pursued, died on August 27 at his 
home at ilrockenhurst. Ilis lo\e ol enlonmlogy, 
the great and continuing enthusiasm of his lite, dated 
from his early childhood. Horn in 1840 at Toweester, 
Northampton.sliire. his early years were passed at 
Whittle!)ur\, Nortliants, and at Stony vStrutford. Ills 
purent.s later moved to London, and it was at Loudoun 
Road, St. John’s Wood, tliat Herbert Spencer was an 
inmate ol Sharp’s father's liou.se, u.s Spencer himself 
has related in his autobiography. Siiarp himself sui<l 
that his \oiiti)fiil mtiinac) with Spencer had influenced 
him considerably, and througliout liis life lie relained 
in Spem er’s work an interest wbicli found expre.ssion in 
the publication in 1004 of an article on “ the phue ol 
JleriKTt Spencer in biolog).” 

Sharp was de,stilled b\ his father for a business 
career, bul, flmiing this uncongenial, he studied 
mi'dii'ine in London and alterwards at Kdiniiurgh 
Universit), where he graduated in 1866 with the degrees 
M.IL and ('..\ 1 . Spec i.ilising in the treatment of mental 
r illnesses, lie resideil Jor some ye.irs at Thornlull in 
• Dumfriesshire, lie left Stuiland in 1884 and lued at 
Shirley Warren. Soulhani])ton, and alterwards at 
Wilmington, near Dartford. Kent. Karh m i<Soo lie 
was upjiointed uirator of the insect collections ol the 
University Museum of /oology, Camlindge, .1 post 
which he resigned eaily in igoo Ife then retired to 
^nx'kenluirst, where he passed the rest ol his days. 

.\Iosl ol Ins multitudinous wntings are system- 
ati( works on the Colcoptera. to whidi he devoted the 
greater part ot his life, bul man) de.d with other insects 
or with litc-iiistories, or have a still wider bearing, foi 
his learning e.slended to a wonderlul degree o\er the 
whole held ol entomolog). He had an unri\ailed 
knowledge of the Mritish ('oleoplera. and alread) in 
iSfsQ had published a monogrujsh of nearly 300 pages 
on tlie obscure genus Homalota. His list ol tlic 
<.'oloof)tera of Scotland appeared in the early volumes 
of tii(‘ S(Vtti.\/i Ma/iirnlist, and he [aiblished two cat.i- 
loguos ot the Coleopterous fauna ot Lritain, the sciond 
in collaboration with ('anon W’. W. Fowlei. His 
numerous other studies ol Rrilish beetles loiiu .1 senes 
of papers (ontimiing to the last years ot his life 

Slurp's biggest works on loreign Coleopter.i aie the 
monogr.iph ol water-beetles (D\ liscidae) published by 
the Roval Dublin Societx in 1883, and iiis contiilnilions 
to tlie " lliologia ('entrali-.Vmencaiia.'’ fn the lallei 
he wrote the whole ol the volume on Adephaga and 
.Staph) linidac. more tlian 800 pages, the greater part of 
the volume on Claxicorns. and three other importiint 
scction.s. He also puhli.shed in 1876 a paper of nearly 
400 page.s on the Staphxlinidae of liic Amazons. On 
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! New Zealand hectics, a fauna in wlia !i he was spexiully 
interested, he produced a long scries ol memoirs. One 
can barely allu<le to his paijcrs on the beclli-s ot J.ipan, 
an important si'rics, and to otlnT.s on those of ('exIon, 
.Southern India, the White Nile, cli . with many more, 
far too numeimis to meiilioii Systcinatists. knowing 
the work ie(|uircd loi the proilinhon ol a single carelul 
dcsciiptmn, will appvei late the immense amount ol toil 
needed to achieve these results Sjiei ial mention must 
be made of Sharp's work on the launas ol islands. A 
.series of earlier pajiers on Hawaiian beetles was but 
the prelude to his labours as •-(■» ret.iry ol the committee 
appointed in iSgo to inxestigatc that fauna, and a.s 
editor ol the three large xohimes ol the “Fauna 
Hawaiieiisis,’’ of whidi he liiinsell wrote sexend coii- 
siderahle paits. He w.is moieo\er a member ol the 
(omniitlec appuinled m 1888 to examine the flora and 
laiina ot the West Indies 

Of his more general wiitiugs iui<l«)ubli-dly the best 
known are the two volumes on iiiseils in (lie “ C.im- 
bridge Natural History,” published in i8(;;5 and 
i8og rcspcdix-cly, which at ome liciamc standard 
works, ills memoir w-iitten m uillaboration 

with Mr. F. Muir on “ the {omparalixe anatomy of the 
male genital tube in ('(>Ieo|)tera ” is a masterlx' tieatise, 
on the pioduclion of which the breadth of his learning 
w.is brought lu bear. In 187.1 appe.ired Ins pamphlet 
on “ the objei t and method ot /oologii al nomciuFuiire,” 
in which he elaborated the view that nomendature 
re<|iures. for tlie mainteiurnc ot lontiiuiil) of know¬ 
ledge, fixed names loi the spei les ot annuals, while 
(lunging i(h‘as as to cI.issiIk .ition need 'ihilting names 
lor llieir exjnession. lie .idxoi.ited tiut the two 
luines generic and tnx ial. origin,dlx'gix eii to an animal 
should alwaxs i)(‘ pieserxec! int.n I, even lliough it max 
subserpienllx be placetl in several dillerent genera at 
different jieriods. He lield <iFo that the analvtn 
sxstem of Linnaeus, m which spcucs are treated as 
tractions ol genera, broke down almost at once, and 
tlut oiilvbx a svnlhetic system (ould progiess bemadc ; 
tiul speuos iiuist first lie rigditly iindeistood, .uid then 
grouped into genera. These ideas he i.inied into 
pr.nlice in his monogiaph ol the water-beetles, but in 
Ills later woiks he did not adheic sirn (iy to the sxsteni 
of n.iming there ii.sed. In the intiodm lion to that 
monograph he also {■xjiressed some of his \iews on the 
oiigin ol species, .in exaiiiple ol liis <auliousness vxilh 
regard to ac( epled ideas. He also disi iissed the plnlo- 
genx' oJ inserts in the proceeding-, ol the ( ongres^s of 
Zoo'log) held at Cumbndge 111 iS(j8; and the scn.ses. 
especially the sight, of iiiscds in liis reining presi¬ 
dential address to the Fiitoinologi(-al .No<iet\ (1888). 
To him arc due tlie aitnlcs on I’limites” and 
“ insccis ” in the xolumes ol the “ Isiu vclopacdia 
Rrilanmca ’’ issued in ipo3, as is also {m part) that on 
“ Hexapoda ” in the later edition (1910). 
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Perliaps Dr. Sharp’s grefttesl sej-vi^ zoology'wa^- 
in connexion with the Zool^ical RVcbrC^^ pf tnjs ■ 
became general editor in iSgs, and he.only'laid tfiJb-' 
work down a few week's before his death. Throughout 
this pcrioH’he was also recorder of all the literature on 
insects. He improved the volumes immensely, and 
raised the <iassified subject-index to a wonderful degree 
of efficiency. ' 

So far allusion has been made only to his writ¬ 
ings, but he also excelled as a field-worker and col¬ 
lector. ]!^ver lining great stress on the importance 
of the collection and permanent preservation of 
material, ho pulfiished several articles on these points. 
His collection of Jfritish Coleoptera is as fine as any, 
and he also made a \ cry large foreign beetle collection, 
the greater part of which, consisting of sonic 150,000 
sjiecimens, was ar<|iiirc(l by the British Museum in 
1905. Dining his time at ('anil)ridge he amassed a 
large amount of rnateiial for tluit Museum. ITis fine 
lilirary was recently purchased by the C’awthron 
Institute at Nelson, New Zealand. 

Dr. Sharp was a wide reader, and though of rather 
slight bodil)' frame ho had, even to an advanced age, 
great pow'crs of endurance as a field-worker, and an 
almost unlimited capacity for mental work. No time 
was- ever lost in picking up tlie threads of his work, so 
that even short intervals were used to the full. ' He 
was Hon. M.A. of (’amliiidge ; elected F.R.S. in 1890; 
fellow, and former councillor of the Zoological Society. 
He joined the Entomological Society in 1862 and was 
president in 1887 and 1888, be.sidcs holding lesser offices 
on several occasions. 1 Tc was also an honorary or corre¬ 
sponding membir of l!ie New Zealand Institute and of 
the principal entomologii.tl societies of the world. 

II. S. 





gWraJ^rk‘^df tKe 'chemical 'departifleni' 
main work became investigatory and expertentaf;'' 
'IjotkJn connexion with explosives, as alsogto med", 
the-requirements of the various Commissions 
Committees on which the War Department.chemist ^ 
was a prominent member; of these the Royal,. 
Commission on Accidents in Mines ” and “ The 
Explosives Committee ” (appointed in 1889 to produce 
a smokeless powder for the Service) may be men-' 
tioned. 

Dr. Kellner also devoted much work to the produc-. 
tion of an apparatus for determination of the flashing ' 
point in oils, and was largely responsible for the Abel 
flash point apparatus, eventual!) perfected; in 
collafioration with Sir Boverton Redwood he carried 
out an exhaustive series of tests with this apparatus. 

As a scientific worker Dr. Kellner was painstaking and 
metbodicul. displaying much skill in devising experi-' 
ments to assist in elucidating the various problems 
confronting him in the course of his work. As regards 
practical results his most important work was in 
connexion with the evolution of cordite, much of the 
more difficult research and experimental w'ork leading 
to the production of this explosive being carried out 
by him in the chemical department at Woolwi('h 
Arsenal; in spite of the numerous smokeless powders 
which have lieen brought into u.sc .since, the fact 
that, after a period of thirty years, cordite .still remains 
the british Service propellant for army and navy u.sc, 
is perhaps the best testimonial to the thoroughness 
of his work in thi.s direction. 

In 1892 Dr. Kellner succeeded Sir Frederick Abel 


Dr. VVk.mam Kkllner. 

Dr. William Kkllner, who died at Cliarlton, on 
September 12. in his eight)-lhird year, was liorn at 
Frankfort in 1839, and received his scientific training 
under Prof. Wohler at Gottingen, finally obtaining his 
Ph.D. degree in tliat university. lie became a Fellow 
of the Institute of Chemistry in 1878 and served on 
the Council from 1895 to 1898. [n 1862 he came to 
England as as.'^istant to Sir Henry Rosroe, at Owens 
College, Manchester, whence, in 1864, lie went to 


as dieinist to the War Department, and in addition 
to the duties of this office, served as an as.sociate 
member ot the Ordnance Board and as consulting 
chemist to the Royal Gunpowder Factor)- at Waltham 
Abbey; he retired Irom the service in 1904. 


We much regret to aniioiince the death on Oi tober 2, 
at fifty-eight years of age, of Col. E. H. Grove-Hills, 
F.R.S., formerly liead of the Topographical Dejiart- 
ment of the War Office and the author of a number 
of papers on astronomical subjecl.s. 


Current Topics and Events. 


H.R.H. THE Prince of Wales has graciously 
accepted an invitation to be present at a joint dinner 
of the Institution of IVfming Engineers (represenling 
coal-miniiig engmeenng) ami the Institution of 
Mining and Metallurgy (repiesenting the mining ol 
minerals otlici xh.ui coal) to be held on Thursday, 
November tO The dinner will be licld at the 
Guildhall by permission of the Corporation of the 
City of London. 


In liis presidential address to the British Associa¬ 
tion at Edinburgh last, year, Sir Edward Thorpe 
referred to the difficulty which is eiicoiinlered by 
nianiy,^workerh in science of being unable to obtain 
all the scientific bopks they require owing to lack of 
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means. Sir Robert Iladfield has now gciicrously 
offered to contribute a sum of 50/. per annum for 
three years, to be expended in supplies of hooks to 
those wlio are engaged in scientific pursuits and are 
unable to purcha.se for themselves. The council of 
tlie Brilish Association has at jircscnt under con¬ 
sideration the be.st means of allocating this gift. 

Among many important accessions of manuscripts 
to the Library of Congress (Washington) noted in 
the librarian’s report for 192T, we observe the 
papers and correspondence of the late Major-General 
\W. C Gorgas, and the diaries and note-books of Jegin 
Nicholas Nicollet, the explorer of the upper Missis¬ 
sippi, Missouri, Red, and-Arkanaw rivers in the fti^ 
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„ . . fe’isJoR, of 4iiif^;' 

j,n is A large number 

theSB -were theses of Germati universities and 
'^ri^ilutes of technology, which goes lo show that the 
L:)vork of these institutions was carried on during the 
' ■wai' without interruption." 

■ y .' According to letters received by the last mail, 
"the International Congress of Americanists at Rio 
de Janeiro has been a very great success. An 
enormous mass of papers was presented, all of 
which the Government proposes to print in full. At i 
the close of the meeting the majority of the members 
took advantage of tJie delightful excursions which 
had been arranged for their benclit. After some 
discussion it was decided to hold the twenty-fnst 
session of the congress m i</»4 in Holland by invitation 
of the Dutch Government, and in 1925 at Gothenburg, 
Sweden, by invitation of that town, where the museum 
is in charge of Mr Erland Nordenskiohl, the well- 
known authority on South America. In 192O the- 
congress wili meet in Philadelphia. 

Tni'RE are welcome indications that the work of 
investigating our national antiquities, interrupted 
by the outbreak of the war, is now being revived 
The Congress of Aicha-ological Societies, in union 
with tlic Society of Antiquaries, London, has just 
issued the first numiier. for 1921, of "The Year's 
Work m Arclueology." This useful publication 
' gives lists, arranged m the three kingdoms and then 
counties, of the progress of exploration. In a 
valuable siijiplement we have a list of the more 
important papers on the subject published by the 
local societies, and though a large number of these 
societies are afliliatod to the Congress, there is still 
room lor the association of local workers m this 
important cnter})usc The Congress makes an 
appeal for contributions in order to effect tlie purchase 
of Cissbury Ring, near Worthing. As this pamjihtet 
sho^\s, there are still loiisiderablc vandalism and 
deslruction of import.mt monuments; the Congress 
piotcsts specially against the destruction of a portion 
01 the Middlesex Grim’s Dyke at Pinner Green, ami 
othei examples are quoted m the Jtepoit Much 
important work is being done in connexion with the 
Archaeological Survey, and the jiresident, Sir Hercules 
Read, remarks that there are many signs tliat wo 
arc at last becoming a dvili.se(l nation, as is shown 
by the Ancient Monimicnls Act and the apfioiiit- 
nieiit of the Congress Secretary. -Mr. Crawford, to 
the newly created post of Arclueology Ofticer at the 
Ordnance Survey. 

The Toronto Star of July C> last has a note on 
a method of marking trails loading to springs of 
water which is practised by Indians of Western 
Texas. Two heaps of lock roughly lieaped to- 
getlier, one about three feet high, the second a little 
lower, arc placed beside the track, usually on an 
elevation commanding a view of the country for 
•some five miles or more. A sight is taken from 
behind the larger heap, over the smaller, to some 
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this object win.bS'.iownd, a second 
h^ps'of rock sighting bn 4 sejcohd objective, 
'this process is cqntinui^ until the spriiig?ts*,5WWhcd. 
This primitive method of sighting a trail is itf-jnter^St 
in connexion with the suggestions put forward by 
Mr. Alfred Watkins in his '■ Ancient Itritish Track¬ 
ways," recently noticed in those cobimns. He 
argued that many of the older roads 111 this country 
could be assigned to prc-Ronuin times on the e\'idenco 
of what it ivas presumed wore sighting murks, which 
must have been used in much the same way as the 
Indians are said to make use of these heaps of rocks, 
Mr. Watkm’s theory, as was pointed out when it 
wjus under notice, undoubtedly holds good in many 
cases, especially in connexion with nntm.il objects; 
in others, particularly in the (use of mounds, moats, 
churches, etc , it appears more ojxui to criticism 

The h'ifth ,\nnual Hepoit ot the Imperial War 
Mu.scum has recently been issued by H M Stationery 
Office, price i)d (post free 10b/). U is typewritten 
on 8 folio pagc.s and rejirodncod by a niMlticopier. 
Thi.s at an)' rate showsa desiie ioi ecoiioiu)', calculated 
to appease the public 'Die work of tlic museum 
during the year 1921-22 consisted in a complete 
survey of the wdiok' collei lion, elimination ol items of 
no teclimcal value or hislotical interest, and the 
compression and conrcntr.it ion of the more valuable 
exlubits nndcr deiinite headings and groupings This 
was particularly the case with the Munitions and Air 
Force exhibits. Stiess is laid uv tins rc'porl on the 
technical value of the collections .vnd on the fact that 
many objects of our everyday life dunng the War 
have been preserved in this raiis('iim while lliey have 
disapjiearcd elsewheie. Allusion is made to the pro¬ 
posal to utilise two galleucs at present ocuipied by 
tlic Scii-nce Museum and certain galleries now occupied 
by the Impen.d Institute 'I'hese proposals have, it 
will be reinemberc<l, evokeil a gieal d<‘al of ojiposilion. 
The committee appointed to investigate on them has 
re])oited to tlie fabinet, but no ilccisioii lias yet been 
reachoit 

Du David Starr Jordan proposes that the Inter¬ 
national ('ommission on Zoological Nomenclature 
should reject the following works from consideration 
under the Law of Priority —Gronow, 1703, " Museum 
Ichthyologicum"; Commerson (as footnotes in 
Laeepdde, " Hist nat. des poissous," mostly 1803) ; 
" Gesellschaft Schauplatz,” 1775-1781. an .anonymous 
dictionary ac< opting tlic pre-I.nmacan genera of 
Klein . ('al{"iby, 1771, " N.alural History of Carolina, 
Florida, and the Bahamas" (1731-1750), revised 
reprint by Edwards; Browne, 1789, levised reprint 
of" Civil and Natur.il History of Jam.iica " ; Valmont 
de Bomaro, 17O8-1775, " Diet, laisoniioe umversello 
d'liist. uat." (several names accidentally bmomiaJ). 
By this all systematic names published as new in 
those works will be rejected .is of the dates in (jaestioii, 
but wdll remain available as of the dates when they 
were adopted by later authors of umiuestioncd status. 
It is hoped that the proposed action will extricate 
zoologists from an impasse into which, they have been 
bY^^- di^ygneu of -views re|p^ting terms 
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bmar\'" and " bmoniial.’' Zoologists who may 
liav'c opinions on tins proposal, which they desire to 
lay before the C'ommission, are invited to communicate , 
them in writing to any member of it, so that they 
may reach the Secretary at Washington. D (', T* S A , 
before Sepleinbei i, 1923 They would do well first 
to considt^Opinjons Nos 13, 20, 21, 23, and 24 issued 
by the Conimission 

1 Hosi: wlio are familiar with the history of the 
elemc'iits \mI 1 know, and those who aie not familiar 
can e.isilv infonn lliemsclves of the fact, that T.a- 
voisier tiK haled among the elements both liglil and 
Jieat, will* li he classihed along with oxygen, nitrogen, 
and liy(ln)g<.n A moie detailed stiuly of Ins “ Tiaite 
^•Icnienlaire de chimie " w'lll show that before dis¬ 
cussing liie (ompoimds of oxygen, nitrogen, etc , 
with olhei ek'inents, he devoted a brief chapter to 
obseivations on llic (ompoumls of light and heat 
with (lith-ieiU siibslanies. The lapid development 
of cliemistrv soon !<xl to the abaiulomncnt of these 
impondcKible eiennenls, which came to be regaided 
as different mamfcstiitions of energy It is, there¬ 
fore, of mtciost to lead m the Pharnuiautual Journal 
of August 12 a letter iii which Mr Caiol A Cofiiian 
Nicoresti, I! cs Sc et T.etti , announces, as a final 
conclusion of lus in\(‘stigation of gaseous volume 
and pressuie. “ that heat and light arc both material 
substances, ihal llicy enter into c heimcal combination 
with othei efesnents, and that tliev are thnuon out by 
chfiiniitl rfLhtio)? " Ji IS pc'rhaps a loinphnient to 
J^avoisier that even liis imleiiable hvpolheses should 
thus undergo iesiiiTe(.tion . but that they should be 
put forwaid as oiigin.d c.in only be taken as a sign 
of impeifec l < he mu al education In oneothei lespect 
Mr Nicorcsfi's gtowfh as a student of chemistry 
appeals to have been arrested at a ])eriod more tlian 
a century e.iiliei tli.ni Lavoisier, since lie asserts 
that atter cMreful consider.ilion he is driven to the 
conclusion “ that thcie arc no such things as gcisc'.', 
but that there' is only one gas in nature Ihat 
exj)lams wlyv tlie gaseous laws air <;o iniijiirni " in 1 
this rcspc'i I lu' appaiently adopts the* views of Boyle ! 
and Mavow, and his cheimcal education appears to I 
have (iceii (.uned foiwaid but little further than the ! 
period of Agiuola, who “Inn ted that the gases in mines 
w(‘re manifesialioiis of malignant imps “ 

In the will of I'liilic' Albeit of Monaco, who dic'd 
on juiic i<» last, thc'rc' arc- noteuoifliv giffs for 
scieniilic pnrj'.isos Ifis faini al Snmle Su/.uiiu' is 
left to tlic' I iench Veach inv of Vguciilliiic', aiic| thc' 
wish Js c'xprc ^sed ihai thc c.state should icmaiii a 
place for agne uitiual c-xp-nments, to dcinonsir.ite 
what scK'nc'c' .uu: di-tcnmna!ion can obtain fioni 
sterile lands i)r Julc's Licluird will receive' Ooo.ooo i 
fr.pics to enable iiun to complete litc'rarv and sc icnlific 
wcjrks in pi<»giess, imiiiding Ihe results of the- 
oceanogiapluc ciiiises and the preparation of thc 
Balhvnieliic ('hart of the Oceans 'j he procc'ccK c)i 
the sale of the yac ht Ifixnidcllr, ail books anc] puldic a. 
tions of a scientific nature, as wc'll as cerl.iiii personal 
c'lTc'Cls. will go to thc tfeeanograjiiiic Institute at 
Pans and Monac'o, while the Institute of Human 
NO. 2 ^ 6 ^, VOL. no] 


Palccontology in Paria is, 40 Teceive any pensoual 
effects relating to the work carried on there The 
Paris Acadcmy.'bf Sciences will receive a million 
francs, the income of which is to provide a prize to 
be awarded every two years, the nature of the prize 
to be indicated by the Academy, according to the 
nciccls of thc moment; a hkc' sum is bo<|uealhcd to 
thc Academy of Medicine for a similar prize 

\Vr. learn from thc Brth^h Medical Journal that 
the Carnegie Ilcro Knud trustee's have awarded a 
medallion and an annuity of 130/ to Dr. John Spence 
of Kdmburgh, in recognition of Ins v-aluablc and 
heroic work m radiology J)r Spence was among 
the first in Scotland to take up researcli 111 X-rays 
and medical electricity, and as a lesiilt of radiological 
expenmciUs he sustained serious ciamage to both 
hands, nctessitalmg ampiitalioii of the' right forc'arm 
Dr Spence is still cairying on his work as radiologi.st 
at I.cith I lospital and Ciaigleitli Hospital, Kdiiiburgh. 

H K tl rUF T)ukj-. of CoNNAm.in has consented 
to unveil the roll of honour which has been envti'd 
at thc InsUlution of Civil Kngincers to thc memory 
of Its memlHTs and students who lost their lives in 
the war The ceremony will take place at 4 v m 
on l*'ndciv. Oi tobci 27. 

Ar the next ordmaiv scientilk mceling of the 
('lu'imial Soiiety on October 10, Prof T M J.owry 
will read a paper entitled “'I'he J’olarity ol Double 
Hoiuis An iCxtension of thc 'I’hooiies of I.apwortli 
and Kobnisoii,’’ and it is hoped that a general 
discussion will 1ak<' place On Thuisdav, (klolx'r 
26, at 8 I* M , a lecture entitled “ 1'Iie Sigmfit-aiice 
of Civstal Stnulure” will he delivcrcil bv Sn 
William H Ihngg, m v'onjunifion uilli Prof \V f, 
Bragg I lus meeting will be held in the IcctuK' 
hall oi the Iiistiliition of Mcch.iiucal l-ngmoois, 
Storey's Cato. S W i 

Wi Aim H H'jiorts from Captain Amiindseirs .nclic 
expedition will be sent fiom live ship Maud and 
in< hided in thc collective message liroadi ast('(l by 
wireh'ss fruiii the Ihitel rowei dailv .it 11 h m 
(» M r rhesc obscrvalUHis. according to 1iu'd/t7cero- 
logical Maga::nte, will commence on ()i toIxT 1 5 

It was announced al a meeting of tin' Cliemical 
Society on Octobei 3 that Prof J K Th(»rpc liad 
lieen nominated to fill, until thc next .\nmial tieneral 
Mc'etmg, the ollice of lie.isiin-r, rendered vac<ml by 
tlie resignation ot i>r M O I'orstcr, leccntl) a])- 
pointcd Dirct tor of the Indian Inslilutc of Scicme at 
Bangalore Dr j I llewiU w,is mnninaled to till 
the vacaiuy in tlie list of vice-prcsideiUs tansi'd by 
Piof Tl.orpe’s a])pointnn'nl 

I-'ko.m the Hcpinl of the Castle Museum Committee 
to till* rown Count, il of Norwich lor lozi, just ri'ieived, 
we learn that the Norwich Ldiication Committee has 
apjxnnted a special denioiistiator to conduct ii>und 
the museum organised jiarties of about 25 pupils 
avcoinpamed bv te.ichors During the year n),8oi 
attendances were recorded, each class altcndmg the 
complete scric.s of demonstrations in sixteen weekly 
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visits. The first lecture dealt with the purpose and 
methods of a museum, the next thirteen with various 
forms of animal life, the fifteentjt with the eatly 
history of man, and the last with the story of the 
rocks and fossils. We understand that other Educa¬ 
tion Committees think of following this excellent 
example. 

Mk. H E. Stoni-, of Sidciip, Kent, has forwarded 
to us a photograph of a specimen of Dalnrci .S’/m- 
monium which has attained a Iicight of 28 inches witlv 
a foliage span of 58x24 inches, and bears 25 well- 
developed sced-j)ods. The ])lant is undoubtedly a 
fine specimen, although not unusually large The 
largest jilants are ofhm found on rubbish-heaps made 
_ up of garden refuse, and also as weeds in cultivated 
ground. Such plants benefit by their isolation a.s 
much as by rich food material Cultivated plant'i 
are often allowed to stand too close together to be 


able to develop to their full extent, while they iiMially 
lack the rich food material available in the ca.se ut 
isolated plants, and particulaily those that have .sprung 
up as weeds 

Tirr. London agemv of llie Smithsonian Institu¬ 
tion, Washington, which, since 1871. has been carried 
on by iMossis. William Weslcw and Son, 28 ICssex 
Street, Sttaiid, fxuidon, has been removed to llie 
premises of the new lirm of Messrs WlieUUm and 
Wesley, Ltd. (incoiporatmg Willi.im Weslev and 
Son), at 2, 3, and 4 AUhur Street, Now (Kfor<l Stiect, 
W('.2 'riu' large niimbei of socieiic'i, imi.seuius, 
and institutions wlucli foiward their piiblnations 
ftjr transmission to their Aineruan coiif'spoiulents 
through the Inteniation.d Ivxchango Sc stem of the 
Smithsonian Institution aie rtspicstf'd l<i forward 
their (onsigmuouts m tlie fntiiro to 2, 3, | Arthur 
Street, Xcw Oxfonl Slict't, W.C 2. 


Our Astronomical Column. 


Tin: Sunspot Pi.inoniciiv — Many attempts have 1 
been made to coirolate llie 11 yviir pi'viod of spot | 
variation with the ii-8() year period ol Jupitei’s | 
lexoliitiou 'i’he latter, as it stiuuis, differs too j 
wnlely, and it is necessary to (oinbme it witli .some ! 
other period I’rol T. j. J, See, iii a special mimiier 
of A'-ir Kaihr , \oi 2H’>, attempts to combine it ; 
with <) 03 years, winch is the peiiod in wliieh Jnpitor 
gams a seini-uwolutioii upon Satnin He winglits 
these two periods in the nitio i <S2S to 1, tins r.ilio 
being the s<iuar(' root ol that of Jupiter’s mass ii» 
Saturn's mass Clio icsnll is ii-i8 veais, wliuh is 
(lose to the suiisiiol peiiod Jhil it is fn be nole<l 
that while the m 80 '^iwr peiiod depends w-|i<>lly on 
ju)ul(‘i, that of 003 wars di'peiids on both iilanets, 
so that the aiii)roi>ii,itc'ness of (tie aboce lalio is 
iar from < loar , .qi.ul from tins the n-snltnig period 
of two wave inoiions doe.s not depend on tlie lafio 
oi their amplitudes, but cm the lime that one taki‘s 
to gam a levojulion on the ('tiier i'oi ( Kamiile, the 
pcTiod from spiing tides to spring tides is a senn- 
Inn.'ilion, .ind tlii.s would not he altered by an alteration 
in the rel.i1i\e heights ol soLn ,ind Umar Inles 

It will lemcmbeied tliat I’rot JC W Lrowii 
also c'ndca\ouied to get the sunspot pmiod Irom 
|tipilci and Saliirn, I hough in .1 ihlteient manner 
jde was sin cesslnl in ]nodi< ling that the I'loj maMuuuu 
would be a late one .Mr Ic W Maundet diiecled 
attention to the cvelica! -shift of the spots in solai 
lalitudi' syiuluoiionsly w ilh Hie \ ill Mtion in .lelu it\, 
wlndi seems to indicate an internal lathei Ilian an 
cxteinal uiigin 

l''l..'Ms'llU-i''s l-triLKs JO Kn 11 MID 'J ow Nt.i 1 ^ •- 
Thi.s very iiUeicsting p.n'kot of h tiers was leientlv 
fouiul at the Koval Societv l»i Dievej contiihntes 
a long artule to tin' (Hxi tor Scpiemlier 

dcscrihiiig (heir jiiimijinl (onteiits A lew points 
may lie mentioned hen' Idainsleed w.ts jnoiupl 111 
accepting Koenua's e\pl:ai<ition of llu' aiinu.d in 
LM|uahtv ot fupilci’s satellites, due to tin' finite 
wlocitv ol iiglU He sturlie.l refraction at low 
altitudes by ine.isunng Hu' diange nt the appaomt 
vertical diamctei ol the sun. 

Wc find from his notes on the great eoniel of KiSo 
that he was at (hat lime still a h<'liever m the \oilives 
of Descartes, Ihoiigli lie makes a note on Newton’s 
different opinion. Kv lOSti Flamsteed had apparcnll}’ 
become convinced pf the overthrow of the .system 
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of voitues, aftei alhidiiig lo (he juogiess m the 
punting of tlie " I’rmcipi.i ” he cxpiesses fns satis¬ 
faction ill the immense gam that tlie new scsUmi will 
atlonl in the studv of the plancf.irv' niotioiis, " so (hat 
m file room of moiiriiiiig 1 < ongr.itnlate my own 
happiness ” 

It IS i.ithei mdaiidiolv to note how ins opinion 
of Halley giadiiallv diaiiged tunn admir.ition lo 
je.iiousv' and siispuion ’lliis srems to have been 
largelv diic' to Ihi' assoii<itu»n ol Halley with Hooke, 
w'liuni I'lainsteecl eoiisnlercd an enem\ 

We shaie Dr Dreyei’s liopi* tli.it ttie h'lters will 
be piiljlished in full 

ih’K 1 1'llHA l IONS Ol- Woil's ('oMI | - Milistoll WdS 
l.iteK in.'ide 1111lu'se notes to tin' woj k o) \l K.iimmskv' 
on tills comet lioni it'> ilisecn ei \ in i.SS j to llie piescmt 
filin', .01(1 lo the large eliangi'^ in it-. oil)il hkdv to 
aiise from tin \ei\ m-ar appio.nii to |npiter this 
\e;it He ini', now i.dculated tlust (h.nigis, and 
gives the ic-'iilLs in AAr joum No S07 I'lic It-iist 
di-'l.iiue oicinicd on Si’ptembei 2n. when it w.is 
one-eiglith ol .i unit, so that Jnpiter'-i dnaxi action 
w.is 11 limes tli.it of the SUM, and the assumption of 
elhjitual motion co.ises to be the sin.dies! .ippioxima- 
tion to the tintii (.)n tln^ othei h.ind, a rc'inarkalile 
.ippiOMiiuilion m.u lie olH.oned b\ ,'ussnming the 
motion to be in .1 livperbola .ilxml |npiter, which is 
ei|Uiv,ilent to tie.iting tlie .iclion ol tin' sim on tlic 
two bodies as idi'iitn.d during the tunc of near 
ajijuo.uli Incidcntallv this gives .m o[)portumtv 
f(.ri using the (-([iiHlions for Inperlxdic inotion, whicii 
are giv en m tin' text-boolys but verv seldom I'lnplov ed 
1 he n'snils obi.inii'il liv tins sinipk' hh'IIkhI an' (jiute 
dose to those of tile mole iigoioiis iiivc'stig.itU)ii A 
ciiiioiis point is that the pieseiit peilnihatioiis arc 
about ffpial in si/c but opposite m direition to tliose 
.it thi' approach ot 1875, so that the < omet now returns 
very ne.iilv to its 1875 01 hit I'lie peiiod is increased 
iroiii <)] to 8] v'cais, and tlie perihelion distance from 
153 to >40 It foiLunaldv li.ipjiciis that at the 
next penhehon p.issage. 1025, Oil 28 p the cornel 
will lie almost m opiiosition, so tliat tlie distance 
fiom the ('artli will attain its inimmitm value, i'40. 

; Prof Kamensky liopes tli.it it may not I>e beyond 
visual or pliotogi.ijilnc re.K'ii witli laige instruments; 
if it siiould be found, most of the ciedil will bek^ng 
to him. if not seen then it will almost certainly bo 
permanently lost. 
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Balance in SbtiTH AMERicfA^^MiK.^jV BrootiteS ii^y«STioAi^NS.^^iftt',thd:>tk^pieirt 


Tju; Roman Balance in Sotira AMERicfAi—Mr..^ 
Erlanrl NorclenskidM has reprihtcd from the journal 
of thf* SoGiete des Aindfricanistes dc Pans (N.S. vol. 
Alii., lyii) an article sub-entitled “ Emploi de la 
lialancc roniaine on Amerique du Snd avant la 
congu^tf'.". He prodiKA'S evidence, with a full 
bibliography (»f authorities, to show that this invention 
was not cohl’med to the Old World, but was found in 
the New Wt*rld before the discovery of America. 

ANfHKOl'OLOGY IN THE CillLTERN IllM.S—lu tllC 
Jounial of llie Kpyal Anthropological Institute (vol. 
lii. Part j), Mr. W Bradbrooksand Prof !•'. G. Parsons 
publish an elaborate memoir, with a long senes of 
measurements of skull form, on the population of 
the ClnUorn Hills, in which they arrive at the following 
conclusions. m this comparatively’ isolated area 
about half the norking-i lass male people can trace 
their ancestry back to three generations in some part 
of the area ; the hair colour is rather darker than 
Beddoe found m the Eastern and EZast Midland 
Counties, and the proportion is higher than in any 
other part of Great Britain, except the South-western 
Conniies and Wales ; the eye colour is identical with 
that of T.ondou and the East Midlands , the average 
cephalic index, 777, is practically that of the modern 
working man in Eomlon, and the average height, 

5 ft. 7 111, IS that of the black-haired indivKluals. 
Thus, the present-day inhabitants of the North 
Chiltern area, who arc not recent immigrants, are 
distinctly darker haired than those .surrounding them, 
and this darUmss appears to bo due to the survival 
of a great proportion of Neolithic or Mediterranean 
blood in tlu* district. 

DlSlRinOllON OK J'nu Kl. WhIIK Sl.ni.E.MLNT — 
The problcni of the jKitentiiiiily of the ivorld for white 
settlement is aUncked ipi.intitatnely by Dr Griffith 
'I'aylor in the iicooraphual for Julv The 

world is divided into economic regions whicli coincide 
in the mam uilli llerhcitson’s natural regums The 
areas of these icgions are determined by planiincter 
mcasnrenieiit'^ 'Hu f;u tors iiillnenemg hninan settle¬ 
ment are grouped under four he.uiing.s which comprise 
the dominant controls- teni])eniture, rainfall, location, 
and coal lescncs i isheiies have local rather than 
gencial imporlaiu e aiul are ignf)rcd From the values 
of each of these four (onlrols .i (piadrilateral graph, 
the cconogMplt, 1- {onslriu'te<l lor each region, and the 
area ot Ihe gi.ij^li is found to lejiresent a^iproxiinately 
the habiiahilit) ot the legum concerned The econo- 
graph Js a roi.hingiilar figure foinicd on four axes 
which rejin'seul, res|>ecli\'elv, tlu' a\(Tage annual 
tcmjieratuiv, the average annual rainfall, the average 
elevation, and tlie esinnated total coal reserve of tlie 
region. In what Dr Taylor l)elie\efi to be the ideal 
regiori thcsi' \ .dues would he 55' 1*' , 50 in , sea-level, 
and ioo >• to‘ tons })er square mile The comparative 
value of these controls was apparently reached by 
as.suming \‘aHons values ami testing them .igainst the 
actual populatu r. map of E.iropc By this means 
Dr. Taylor di'cnled to give the tem]K‘rature control 
double the weight of the rainfall and allow the coal 
faefor, if large, tC' have equal weight with optimum 
temperature and rainfall combined. The ideal econo- 
gtaph represents tooo units. All the seventy-four 
regions of the world have valuer below this ideal. 
The last step was to plot on^a map of the w'orld the 
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was mad? Messrs. Carter.and,, DlackJock, thajJ’ 
Anopheles plumbem is a potential carrier of malatlaV 
in this cduntry, it having been experimentally in‘J^ 
fcctcd by them, considerable interest has been taken'■<5 
in tile habits and distribution of the species in Britain.-.. 
Folk>wing studies made by these autiiors in the Liver- 
pool district and in the Isle of Man, an inquii’y was\; 
instituted by the mosquito investigation committee 
of the South-Eastern Union of Scientific Societies, 
acting on behalf of the Ministry of Health. The ^ 
committee now' announces that this special inquiry is.v 
concluded, and that A. piuhibeus has been shown to 
be exclusively sylvan in habits, and to be wndely 
distributed in England, occurring, when searched for, ; 
in almost any area in which are Ryund bccch, syca- 
more, chestnut, or other trees with water-containing ^ 
rot-holes. The committee is now turning its atten¬ 
tion to the mating and egg-laying habits of A. ' 
plitmbeus and other species, wlu'ch are still imper¬ 
fectly known, and invites co-operation from Observers 
in all parts of ihe country in elucidating these 
matters ^ 

Muscarine —In the Journal of the Chemical. ' 
Society for September, J)r. Harold King, of ihe , 
National Institute for Medical Research, records the 
isolation of muscarine, the highly potent and toxic 
principle of Amanita muscaria, ihe Jdy Agunc, a 
common fungus of our birch woods. Muscarine lias 
been the fertile subject of controversy among chemists 
ancbpliarmacidogists for more than tifly years, and it 
is now’ shown that the pure material differs essentially 
from the original claims as to its ])roperties and 
constitution made by Harnack, upon whose work 
the whole of the siibscc|iH'iit edifice has been 
erected There is no evnlonce that muscarine is 
lelated to choline or is a qiiatern.irv Ini'll' More 
than oidimiry interest is attached (o muscarine owing 
to Its extieme specificity of locahsntiou in the 
niammahan body and its complete antagonism by 
atrojnne 

A Nlw Si'i'CTKO-PoLAKiMETE r —Messrs T.. Belling¬ 
ham and F Stanley, Ltd , of 71 Hornsey Rise, have 
designed and piovisionally protected a poKi rising prism 
which can be used either in the visible 01 uUra-violel 
region of thcspectnnn riie]>nsni is consUucted from 
one solnl piece of Iceland sp.ir ciil in such a inaniioF 
with respect to the crystallogi-iphic axis, and of such'a 
length of side, that the extcaonlmai y ray owtly is 
transmitted while the oidinaiy ray is absorbed at , 
the sides Two such piisms are placed sidv'by side 
in a suitable mounting. Before being placed in 
contact the sides of each j>rism arc ground away 
to give the required length of dividing line between 
the halves ami also to produce the necessary half 
shadow angle. 'I'o provide a shaiqi face edge one of 
the prisms is allowed to pioject in front of the other, 
and the two aie then bound together It is claimed 
tlidt .sucii an arrangement is ab.sohitely permanent 
ami that the extinction is peifect. Tlie Ciitire ^ 
absence of cement relieves the pnsm of all strain, 
and clinniiates the possibility of light being diffused 
flora particles m the cement or from scratches on ' 
the cemented surface. By employing such a polarising 
prism Messrs Bellingham and Stanley have been able 
to construct a polarimeter which can be use<I either 
for visual observation, in conjunction with a mercury 
lamp, or for photographing the entire spectrum 
between wave-lengths 230 ftn and 800 mm at one 
exposure. ^ - • -gf. , ■ 
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'~K , ’''V The'Paun’a of thfe ^«a-Bottom7 • 


' @y Dr. C. Jpa.' PeieSsen, Direbtqi; 

of the fauna of the sea-bottfim arc of 
it?? ■ essential zoological significance, 4ind mimv 
vsfcicntlfic questions as well as important fishery 
S 4 hterests depend upon them. The subject, liowcvcr, 
^.is so extensive that I must confine myself mainly 
fc'to the different methods adopted for the investigation 
yhf the fauna of the sea-bottom. 

Since 1S83 I have investigated Danish waters by 
. means of the dredge : it was my task then to give 
on charts tile distribution, especially in the Kattegat, 
.of every single species of marine animal, to under- 
■' stand the laws ruling the distribution of the animals 
,' on the sea-bottom (the cruises of the gunboat Hauck) 
^Different specialists had each a group of animals 
work out, and a great nuralxT of charts were 
^pnnted, but I did not feel quite content with my 
first publication, although something was cleared off 
by that method, d'hc method was, and is still, the 
usual one for such Investigations. 

. Many years later the question was put before me : 
Wily does the plaice in the western lamfjord grow 
very slowly, but very quickly in the middle ot the 
Limfjord ? The answer rc(juircd first of all a 
quantitative investigation of the amount of plaice- 
food 111 bolli places. A small bottom-sampler on a 
pole, long enough to reach the bottom in the sliallow 
fjord was made in the ’nineties of last century and 
•’■proved that miuli food was to be found m both 
places . the difference in growtli-rate of the plaice 
was ffuind later on' to tlepend not only upon the 
„.amount of lood on the boliom, but also upon the 
■different uninber of jilaice living tlicrc on each square 
mile. 'J lie idea of ov'ercrowding for .sea-fishes was 
introduced for the first time. 

Many years later 1 conslnicLed a new hottom- 
A^amjiler iastened to a wire , this 1 have used every- 
^licn; in Scandin.ivian waters down to a dcplli of 
J300 fathoms. It was my idea at first to compare 
the amoiiiil of hsli-lood per sq metre in the l.imtjord 
with the iimount of lish-lood ])cr sq. mefre in our 
remaining waters by means of tlie bottom-sampler; 
but I soon found it difllcuH to comp.ire the .inimals 
from one water witli those of anollier , in some places 
tile ,inimals were small and of great v.diie foi fishes, 
in oUkun the anmirils vveu; lugger and built up ot 
'•arbonato ol lime (chalk) mainly, and with a great 
1 ontent of watci , chalk ami watei biung ot course 
ol little nni)oriaiicc as food in the sea for oilier amni.ils, 

I reahseil tliat I shouki toinpare, fust ol all, tlie 
amount ol lood m places witli the same kind ol .inim.il 
population, and f luul to ina[) out these pl.iees 

The bottom-sampler taught me that wc lia\e 
aboui ciglit such different .immal communities in 
Danish water'- fionl o to joo l.ithoms, character 
iscd by numerous laige and clmrai.tciisiic animals. 
They may be echiaodcrins. bival\( (.rustacea, etc , 
but'arc all .mimals living mainly on detritus, not 
rapacious animals 'riieso l.ist named .ii<“ iicci'ssanly 
always sc.ircer than tlic more jicacctully li\’ing animals, 
as the grass-feedmg amnials on the dry land me 
moio common than tigms and lions, 

One thing pii/zled me m tlie begmiung vciy imicli. 
the bottom-samplei sliowcd in many hauls tlie most 
imifonu content m the sieves in the same animal 
commiiuilv, Ihiin suddenly it came up hbed witti 
quite different animals, Modmla modiohui, Trophonia, 
Qphiohhohs aculeate, etc . witliout any corrcspmding 
difference in the dcptli or m the nature of the bottom. 
How is this to be explained ’ 

’» Opening of a discussion h<'U m Section D (Zoology) of Uw- British 

AssocktlQa-atHuilonSepi.7.. l.v 


ill the Biological Station, Copchhagen. 

y\ll these now (irganifims wore animals living not 
in tlie bottom like oidinaty animals, but above the 
bottom, originally lixed to’a small stone or a slud), 
as on a heath wo may find lichens on stonc.s, not 
licather, or as in a bccch-wcxxl, on slciftcs wo fmd 
mosse.s, not flowers . stnjiig currents may help to 
nourish such an t'pi-fouiKt with its often enoimously 
rich anim.il htc. JiMry object on the sea-bottom, 
a stone, a sliell, a wreck. U\’ing pl.mts, may giv« 
rise to siuii epi-faunas . within the same (.ommunity 
on the level sea-bottom there P? the same cpi- 
fauna, but in different conmuinities diflcront epi- 
faunas may be found. The eju-tauna is, as a nde, 
scattered over the bnflom m .spots, and it is not 
always easy, in single c.ises, to say what is the reason 
for its existence , it is tlicrefoio not ixjssiblc to 
give its distribution on a chart , you may give it 
on the .spots where you have found U, but you never 
wiil be able to give all the spots existing on the 
bottom. On rocky coasts tin epi-faimas are dominat¬ 
ing ; tlic coral reefs are a Kiiul ol ejn-fuim.i, built up 
mainly of chalk and water ; they aie ol xciy httic 
importance as fish-lood, 

Jn conliadistmi'tion to the (li.sliibntion of the epi- 
faunas the comnnmilies ot the k vei scit-brri1«>m are of 
a very unilorm distribution, m .such loc.ilities a.s m 
Danish waters and m tli<' Nortli Sea Their distribu¬ 
tion may be ca.sily mapped out, and their lontenl 
ot fish-food and oilier animals quantitatn-ely deter¬ 
mined Wc have taken thousands ol samples,’eai h 
of iV metre, with the t)ollom-s.im})lcr in Denmark, 
and they haxc nearly always sliown se>'eial animate, 
worms, bivalves, Opliiiind;e, etc., m each , only one 
or two samples of them have sliown no animal content. 

Jiy mc.'ins of flic bottom-sanqilet wc may, lliere- 
forc, using the mo-,! Iieijiumlly occurring org.mism.s, 
easilv map out the communities ol the kwel sca- 
I'XitUim. and deteniime Us content c.f hsli-l<;od. 

The thcorj’ of probalnlily will imficatc tiie degrc'c 
of .uctiracy , m.my samples will give, as .1 rule, more 
and more' oxaciitiide We m.u dcti'imine liow the 
number ot organisms \anes at ditleient seasons and 
in djffcrcnt years fl wc ex.iinme wliat the fishes 
eat of these’oigani.sms we may dctcimmo whctlier 
they arc good or bad areas lor tins or that species of 
fi-.U, .tnd may get a f.iir idea ol the pioducnvity ot 
the .sca-bottom as a whole, not foi getting that all 
the small, fast-growing, short-li\ing .uiimals arc 
often to be reckoned as pioiUidion. whereas 

the bigger, longco- li\ing animals must be reckoned 
by means ol <inolliei method. \A'e may g'ot an idea 
ot the whole metabolism of the sea Init I must not 
go too lar m mentioning Lliesc probkmis 

Wi(h a good steamer 1 could m ‘ Jic montli map 
out lire wIhjIc of tire North Se.i as to it.s animal 
comnuimtics. 1 would take between 300 and 1000 
samples spi cad over the wliole ol the Noith Sea, out to 
the loo-tatliom line, about one or two per hour. U.sing 
a bottom-sampler of o 2 sq. m I slioiikl then have 
taken up only the animals of an a'ea at 100-200 
sq. m., hut 1 am sure that I shoiikl get all the species 
of till' common nmfornily-distnbnted annuals of the 
whole area, and 1 should be .dile to gi\e a rou^i- 
skctched map of the animal communities. If we 
used a bottom-sanqder on a heath only once, we 
should catch heather, and so in the sea, 1 should itot 
c<itch m.iny rare animals, but 1 do not care for 
rare animals ; the mam thing is to know tlie animals 
that make up the great bulk of the bottom popula¬ 
tion, to know their clistubution and tlieir weight per 
. squaro mile. If you wish for greater exactitude than 
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lliis first trip (.ould give, you may take more stations 
and investigate smaller areas more carefully. 

I am glad to be able to sfiy tliat in 1921 r 3 r. Russell, 
on the Juiglish steamer John Bligfi, made tlic first 
trij) across the North Sea with my bottom-sampler, 
guided by my .issistant, Dr H J-flegsail , they found 
sonic of flic s.iiiic communities between J.owestoft 
and Rsbjerg as we know from the Kattegat. 

Thanks to the botlom-samplei v\c can now speak 
about areas with a Venus mussel commiinily, an 
.'imp/niiyii fihfortiits community, a lirtssopsis / 1 m- 
phiuro chuijci community, and so on, as wo on land 
sjK-ak aliout a licath, a beech-wood, a meadow, etc ; 
wo aic also able to get a quantitatice idea of tlie 
amount of animals on the sea-bottom, and arc able 
to follow seasonal or other \ariatioiis therein 

A dredge will sometimes give us, when well used, 
a bagful ot .iiiiinals, belonging to the epi-faiina as 
well as to the oidinarv comiminities, and taken u]i 
from all the communities it has been towed over. 
The dredge is inclined, moreovei, to take all animals 
on, not ///, the liotlom. and its (oiitent is Ihcielon' 
not a tine illu-'tr.Uion of what is living in 01 on the 
bottom, but ii inistiiie mostly oi epi-hiiina fioiu 
ililfeieiil ( oni mum tics, willioul giving tlu* sliglilcsl idea 
of <]u<inti 1 y pcvs(|uaio mi'lre. The (ontentot a dredge 
and a bolioin-sarniik'r used on tlic same station will 
veiv often give (|mte diffeicnt collcclions of animals 
’ Tlie iliedgi' lias given evcellenl infoim.iuon to 
zoologists vvl^tnng to collect rave amimds loi preserv.i- 
lion in .ikoliol, and 1 oi dicdgmg oyslets, .ind ^o on, 
but a true ilhistiation of tlie ftuina on the sea bottom 
it never luis given .ind newi will give 

I admit one thing it is e.i^N for me to spc.ik and 
write about the botitan-sampler work, but it never 
will be well iiiideisto<.(l without seeing the work going 
on on bo.iid sliqi . maiiv men ol vcieuec tiom h'.urojie 
have seen how (|m(kl\ the s.im])ler m.iy be used, 
lik(' an oidiii.ii\ somuhng ai.ivlnne, <in<l how well it 
woiks I should i)e gl.ul !o vvel< oiiie manv iiKjrc 
visitors at IIk- li.niisii Hiolognal Sl.ilion, not only 
to see llie Ixatom-s.implei woikmg, but also to be 
alile to disi iiss vvilli (hem (hi‘ ])roblems wJucIi li.'ve 
arisen in tii\ mind while using this luctliod <lunng 
the last into 12 vcars 

It was a Dane, O h'l Mullci, who fust introduced 


the dredge in northern Eurojie for scientific use, and 
it will always be nised by zoologists and for special 
purposes, but only the bottom-sampler is able to give 
a true and quantitative representative illustration of 
the bottom fauna. 

Finally, 1 wish to .say that to have a bottom- 
sampler and to use it i.s not enough to become a 
great marine biologist, it depends much upon the 
jiossessioa ol working ideas. 'I'he bottom-sampler is> 
not able to solve every question , it cannot, e g , take 
anim.ils living very deep in a hard bottom, and the 
apparatus must be modified for special work, <iccord- 
ing to the size of the ship used, the depth at which 
you arc working, etc , and it is necessary to supple¬ 
ment the investigation by means of other apparatus, 
Jisliing-gear. dredges, etc Hut w-ilhout quantitative 
work It is not possible to understand Ibe ])rincipal 
fealmes of the hiuna ol the sca-bottom 

It would be a matter of great scicnlilic interest to 
have a bottom-sampler used down the sk.pc of the 
continent at all dcjiths, out on the very oecan floor, 
to determine all the communities living heie, and to 
prove how barren the ocean door really is It would 
also be of great mtcri'st to follow our luuopean 
communities from the Noith Pole down to Cajic 
Town, to study their gcngniphual distribution, to 
determine the perfectly unknown Arctic coniiiimiities. 
and the unknown tropical commumtu's 1 have 
given a hyi)<Thetu,al chart in rny Report No 22, but 
It has to be v'enlied I am too old to do that, and 
mv steamer Um small I hojie othci men will do it. 
I .im sure* tlie geologists would be glad to know 
something about llic'se commiimlies, b.ised iqir.n tlie 
common animals I am ceitani tlial, hke- me, tliey 
caie much nioic lor common charactenstu species 
and their distribution than for " raic ” annuals 

TIu' iirodiiclivitv oi l!u‘ bottom bnin.i in I'liK-pe.m 
w<Lleis IS bv no means unlimited , it is, llieieiore, ,1 
in.ittei ot the greatest inqiort.uu'e lor some of tlit* 
gieatest iishcTv <nicstions to know as min h .is possible 
about fills jiioclui liv ity 'I lu- l■■^ghsl^ tisliernien an', 
.IS I often have lie.in!, the b.ickboiu' ol Ihe Ibighsh 
iiav \ , Ihev d( lu-ml upon the hslies, .iiul tluse in t urn 
dcqicnd iqxm the hsh-toi d ( .iielul inv csttgalioii ol 
the l.itlc'v is, Ihcieh.n', .1 m.itlei of grc.it im])(.rt.inc'i,‘- 
purtu iilaily foi (ircat Hnlaui 


Adhesives. 

Hv I'Ani. HvTsnihK 


'’PIIF tieatisi- of Tlu'ophihis PresbytcT. eiUitleii 
* ■' Divcrsaium Aitiuni Sclicxluld,” and vve-M 

know 11 to all st mleiits ol tlie Instoi v of |)amtmg, giv es 
directions toi the pieparation and use ot glues fiom 
leathci .ind deeis’ antlers, of ])lum- and clierrv-gunis, 
and of imvtiiies of clu'ese .ind lime descrilied as 
“ clu'ese glues ” l lns list of a<lhesiv('s f.imihai to 
craftsmen at tlu* end of tlic eleventh ceutur\’ coveis 
])raclKallv all tlie tv pcs in use at the beginning of tfie 
Iw'cnlicth ccmtiitv A similar degree of oM empirical 
perfection is shown bv manv .uls emploving colloidal 
material, and the studemt of colloid chemistry anxious 
to magmty his olHce is ])cTpetually confronted with 
till' t.isk of expl.lining the rationale of traditional 
procediiri' .iiid ol suggesting improvements b.isc'd on 
theoretical grounds ^ 

The (hflicullics of fhis^a^arc well illustrated by 
the first report of the Keseiirch Committee ' 

Towards the end ot the tan&hortage of glue and of 
the cliief substitute, ca*fMa^ffir(*atened to limit the 
output of an craft, and .t ^wW ^ours of the committee 

’ IX-prirtniriit ot .Si'Klgitk andijTOOSlri.il H*-spar(ti '' I itnC Koport of 
ihc Ailhfs!vt'> JtcVcxn h iv -H29 I’rii’c 4s 
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weic acconhiigly duocted, on one hand, to ,t c lose? 
study of glue, and, on tiu; otlicu, to the disioverv of 
possible substitutes other than casein The repoit 
contains nuudi interesting and novel mallei uiidcw 
botli lieads 

'Ihe difliciiUn‘s in tlie wav ofxi rational study of 
glue seem to be twofold The fiist is that Hk' only 
entermu ot its value as adhesive is a men h.mic.il lest 
of a glued joint between wooden lest piec c?s of specified 
nature and si/e The repoit descnbi-s the comlitions 
of such a Ic'st, as finally adopted, and sets forih tlio 
possible sources of ctror Hoth on thcoictical and 
on practical grounds (about five days have to elajisc 
liom the soaking of the glue to tlic artnal breaking 
test), it IS desirable to tmd some easih measured 
constant which shows a simple qiiantitalive relatiou 
with tlie breaking strength No such constant is 
>et know’u, although enipiiically the setting time of 
th(‘ glue sol, the melting point of the gel and 
“ strc'ngtli,” i.r loughlv speaking, its modulus of 
elasticity, lurnish some indication of its ipiality. 

'I'he second diftieuUy is of a more fundamental 
nature. It is known tfiat pure gelatin is not a good 
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adJiesive, so that the superiority of glue must be due, 
directly or indirectly, to the presence of other sub¬ 
stances of which, so far, little is known. Investiga¬ 
tions on tins point are jirocecdmg; in the meantime 
the commiLtee ha\e evolved a novel and highly 
promising test, that for " dittusililc nitrogen” V 
gel of standanl composiljon is immersed in a known 
volume of water, and aftci a ti.\c<l time tlie mtriigen 
content of the latter is deteriimied bv Kjeldahl's 
method. This is, of course, due to lotnpomuls of 
miicJi lower molecular weight or aggregalimi llian 
gelatin, and—apart from' some (cvceptions—the 
amount of diffusible nitrogen is roughly inverselv 
proportional to tlie tensile strengtii While this 
result IS of great mteiest, it can scarcely be; said to 
simplify the problem stated above, namely, wliat 
factois cause the difference between pine gelatin and 
ghu‘. Spt'akiiig, however, ((lule generally, we know 
of no vonnexion between constitution and adhesive 
piopcrlics; the striking fact is how sparingly the 
latter an* distiibutcd between a verv few materials 
even among highly hjdratod colloids 

J.ack of space forbuLs detailed refenuice to tiu' very 
interesting investigations on the extraition of gelatin 
from vanoii.s raw materials, but the eonnmUee’s 
siii'i essliil attempt to lind a strong vegetable adlicsivi' 


must be mentioned A piotem was prepnii'd horn 
castor beau resuines—which aie poisonous and there- 
, fore useless as cattle food -and this protein foinis a 
I strong adhesive with calcium liydroxulc and alkahiu' 
salts in various piojKutunis I'ltua the d.iLa givtui 
reganling the solubility nt this pioteui. it appears 
to lie related to casein, .iiul llii' luetlianual pnipertie.s 
of the adltesiv’e prepan d fiom it aie not iiuk li inicrun 
to those ot casein glues • 

'Ihe report is suppleiiieidetl bv an appendix— 
whicii greatly e.xceeds in lengtli tlie report itself — 
giving a ” i)es(,nptive Hiiiliogr.iphy ot (lelalin.” 
This is a very conijilcle, hu ul, ami impartial .summary 
of the vast liLeratuie, in wlm.li no paper of any 
inteiest seents to have been (.iverkiokcsl Those fiom 
Juighsh soum-s—tliongh impoitanl—aie lemaikably 
few in number, and tins slate of tilings suggests 
(jiu'slioiis which <ire none (he less curious lor lieing 
famih.ir One is vvhetli<s tlie developimuit ot a veiy 
proiuisiiig discipline is going to bo left to woikers of 
other nations as completelv as was (to lakt* an im- 
hackiK'Ved mstauce) that ol (he liu'oiy of fiinelions ; 
tlie other, wiiether smh cases ot negleci aiise Inmi 
(l(Tp-seated national tastes or kIiosv m lasies 111 
lescMicli. or merely Irom made(|ii,ite oppoitimities 
foi tuition and I'vjieiiment.il woik. 


The Decomposition of Tungsten. 


''PIlie Se])tember issue of the Journal of (he 
Ainciican ( hemic.il Soi lely coiilains .111 account 
of Ihe jirehniiiuuy expeiimcnts made liy l)rs Wcsult 
and Inon on Ui<‘ (iecompositioii ot timgsieii at exlieme 
temju'raliires, witli the piodiiction of iicliimi, a report 
of wlmh a])])eaie<l in thed.nly prc'ss, lovvlm li lefc-rence 
has already In-'cui 111.uie in N.viUKr, (.Ajiril i. icj’i, 
vol lof), p 418) The authors icgret llie exaggeiateci 
eaily report, given wide pulilK ity by tlm piess altc'r 
its oial present.ition, and cmiphasise tlie preliimnaiy 
chriraclei of Uk' woik 'i liev clcsciibe fully the 
apparalms used ior attaining l(‘mper.ituies above 
20,000' by p.issiiig lieavy currenls througJi mc-t.d 
wiles, and stale that when tungsten wires are e.xiiloded 
in a vaemnn at sucli tempeiatnres (he speetium ot 
helium ajipiMi's 111 llie gases produced When the 
c.xplosion IS (ondiic ted ni carbon dioxide, 0713 milli- 
gunu ol tungsten gave rise to i 01 e c ol gas not 
.disorlied by potasli suliition 'Die aulhots remaik 
dial then method ” inrimles ladois, |)r)lh of c.uise 
-.ml ol eiior, analogous to tliose operative in the 
\ oluiniiious and im oncliisiv c controvcisy on IIh* evolu¬ 
tion c)f helium in vaiious tvpes oi low ])ressiire elc-c- 
trical dis( luiigc* tubes, exti-mlmg fioni 1005 to 1015 ” 
'Ihe electiical a[)p.uatus piovided for ciirients of 
40 ampeies at too. 000 volts during tlie tirief period 
n'-c-essary to charge tlu' condenser, which w.is then 
disiliaiged througli a tungsten wiic* 0031) min 
diaimler and | cm long 'I lie win's weie stretc-Jied 
bctwc'cn lic'avy cujjpci terminals m .i speii.il splu'iical 
glass bulb of 300 c c capacity, which was capable of 


withsf.uiding moineidanlv .111 eiioi moiis oiitw aid 
pressuic“, ami h.td .1 sni.dl disi.h.tig*- lube se.ded on for 
exainin.itioii ol llu' spectrum ol any g.is produced, 
'('lie wiie was Iieatcnl to well abo\f jociu ’ foi 13 hours 
in a liigii V acutmt belori' the- explosion w.is made, and 
die tulie bc'foio c'xplosion sliowed no siiectiuiu or 
lliiorescc'iiee wtieii eonnci Ic-d with .1 5c),()o<;-volt coil. 
No dust, smoke, 01 solid tesidiic" w;is Ic-ft .ifler the 
(‘xpJosion (ias W.IS juc'sent, wliicli showc-d the faint 
presc'nc't* of the strongest gieeii lim' ot men my, piob- 
ablyfiom bac k ddlusioii of th<‘ pumps, and the only 
other line iinifoimly present ami posilivc'ly ulentitied 
was die strong yellow line ol iielimn It would seem 
that both h\<lrogen .md m'oii were absent 'The 
.disencc' of hvdiogt'n is of inlcuesl, simc' the atomic 
weight of tungsten is exactly ]<• tnnrs di,i( (T lu'lium, 
.ind this c'lenient would tlu-rcdoic- not lie expected 
to give livdiogcn on disniplion of its atom 

'I he exjdi'sion 111 c aibon dioxide' sec-ms to liave been 
less (omliisi\(‘, as Ihe authois do not seem to have 
been (piito sun- of tlu' alisc'iuc- of unaiisoi Ixible im- 
piuities 'i hc'v point onl tliat if the entire weight of 
ojM milligram of tungsten had bc-cn eoiivi'ited into 
heliuiii, I C( of tins gas should liave been obl.uiu'd. 
'I li(' mm h siu.dle'i volinm- loiiml would point to the 
incxluclion ol he.ivier gases Altogethc'r the work is 
of verv gie.it interest, .dthoiigh the .uithois I'nijihasise 
die m-eessity ot eoinplc'tc' analysis ot die g.is obtained 
befoie an\(hmg luncliisive i .111 l»e staled 'I'his 
cliemical test is to lie made'm the coiiliiiuation of tlie 
work 


The Belt of Political Change in Europe. 


JN a p.ipci (oulnbiited to S('< tioii V. (Cleogiapiu) 
ol the Jhilisli Assocl.ilion .d, lluil, J’nil J I- 
Ibistcad commented on the striking fact that (lie new 
states of lairopc', 01 those vvhicli have' gained or re¬ 
gained mdcpemlc'iit existeme during rei ('id. yc'ais, he 
m a lel.itivelv narrow bc'lt of < oiintry extc'iidmg across 
the whole of fviirope from the Arctic Sea in the 
north to the Mediterranean m the south West of 
this belt changes have bc'cn slight, while east of it 
a final settlement has not been reached. Of this 
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belt no p.irt h.is bi-eu ('xenijit fnuu diange. Ft coii- 
lams about k.io millions ol pi'opk' or .ilnnit iinc-f/fth 
of the inhabitants of Knrope, .md covi-rs alioiit one- 
liftii of the tot.d aie.i of the continent J he new 
st.ites liavc! bc'cMi foinu'd m.ainly b\' the lucak-up of 
throe gieat empire's, die dismU-giation of which was 
one of the lesiilts of (he woild wai 

JVof Unsle.id pomte-d out that tlu* Ix'lt of change' 
IS a region caught between east and wc'st, marginal 
to each and influc'iiced b> each, and he showed how 
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this idea applies both to physical and human con¬ 
ditions. Western Europe, with inland seas and 
intricate structure and relief, provides varied resources, 
maritime, agricultural, and mineral Into this region 
spread the civilisation of the Mediterranean region, 
and here communities found the pliysical conditions 
which enabled them to develop. Physical barriers 
and relatively small piodiictivc areas gave distinctive¬ 
ness and hid eventually to the growth of separate 
nationalities. Those nations became self-governing 
and, broadly speaking, democratic 

Eastern Europe, on the other hand, is characterised 
by uniformity of structure and relief, with great 
belts of similar climatic conditions and natural vegeta¬ 
tion extending through it into Asia and so facilitating 
human migrations aiul military movements, mainly 
east and west. From the human as well as the 
physical point of view this region was for many 
centuries an extension of Asia and liad but a scanty 
population. The Slav languages became character¬ 
istic and the aiithorily of the ('/ar dominated the 
greater part of the n'gion. 'riio A.siatic incurbions 
which in earlier centuries swept across the eastern 
plains were as a rule checkeil when they reached 
the belt of change Here tliey found varied condi¬ 
tions of life, but diltcrent from those to which they 
had been accustomed ITaditions and names of 
invading tribes have been preserved, differences of 
language remain, and not infrequently feelings of 
hostility and memories of conquest are rife. Sufficient 
lime has not yet elapsed for a complete fusion of 
races in tiie several region.s of the belt The Asiatic 
elements still assert tiieinseh es: i'mns, Esls, Magyars, 
Bulgars, and Turks staiul out, contrasted in one way 
or another with Swedes, (ieimans, Slavs, Albanians, 
and (iret'ks of Icuiopean descent Moreover, two 
small Nordic groups, Letts and Lithuanians, have 
preserved their idcnlit>- from early times and remain 
distinct from olliei Nonh; peojde in language and 
nationality On the other hand, tlui occuirence of 
minerals has led to Die [larti.d pcnietration of Western 
inlhicnces 

Prof. I'nstead went on to .sliow the diversity of 
religion and political conditions m this belt of change 
The problem of minorities exists in one form or 
another tliroughout the belt, and is perhaps tiie 
greatest menace to fiitiue peace The present 
political units are by no means self-.siilficing, and 
their frontiers nrv freipieiitly barriers to trade and 
hindranci's to jirodiiction Eiiitheimore, the attain¬ 
ment of politic al fri'edom has often been accompanied 
by a check to pioduclion, commerce, and prospeiity 


University and Educational Intelligence. 

ABKRDTcrN—Applications arc invited for the 
Blackwell Pri/e, value 30 guineas, for an essay on 
" The Sculptured and Inscribed Stones of the North- 
East and North of Scotland ” Tlie ('ssays, bearing 
a motto and accompanied by a sc'alecl envelope 
bearing the same motto an<l giving the name and 
address of the writer, must reach the secretary of 
the university on or before J.muaiy i next. 

Cambridgf.. —Mr J. Walton, St John's College, 
has been appointed junior demonstrator of botany 
Mr* F. A. Potts, I'rinity Hall, has been reappointed 
demonstrator of comparative anatomy Dr. A B 
Appleton, Downing College, Mr D G Rcid, Trinity 
College, Mr A Hopkinson, Emmanuel College, and 
Mr. V. C Pennell, Pembroke College, have been re- 
appointeil demonstrators in anatomy Dr Ff. 
Roberts, Clare College, Mr. T li Parsons, Sidney 
Sussex College, have been reappointed demonstrators 
in physiology. Mr. ^.-Y . Carey, Clare College, has 
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been appointed educational secretary to the Cam¬ 
bridge ifniversiW Press. 

A. J. Smith, Downing College, has been appoiiited 
University Frank Smart Student in Botany. The 
John Wiribolt prize has been awarded to F. E. Smith, 
Sidney Sussex College. 

Lelds. —Mr Lascelles Abercrombie, lecturer in 
poetry at Liver])ool University, has been elected by 
the council of tlie University professor of English 
language and literature, in succession to Prof. Gordon, 
who was recently appointed to the Merton professor¬ 
ship of English literature at Oxford. 

London —It was announctxl in Nature of July 
Zi), p. 166, that Mr. H. G. Wells had consented to 
offer hinuself as Parliamentary candidate for the 
IJniversity, at the invitation of the executive of the 
University T.abour Party, upon the retirement of 
Sir Philip Magnus at the end of the present session 
of Parliament. At a general meeting of the party 
held on Friday, October 6, Mr. Wells w'as adopted 
as Parliamentary candidate as recommended by the 
executive. - 

It is announced that Mr. H. M. McCreath, head 
of the Agricultural Department, Sealc-Hayne College, 
Devon, has been elected principal of the East Anglian 
Institute of Agriculture, Chelm-sford. 

A SITE consisting of nearly 20 acres has been 
presented by Mr T. R Ferens at a cost of about 
10,000/. to the education authorities of Hull for the 
immediate purpose of providing acconiniodaliDn for 
advanced techmcaldcpartTiients It is anticipated that 
a university college will be developed laliT on the site. 

The distribution of geographical teacliing in the 
iimvcrsities of F.urope is iliustrated in a map which 
a(companies a juper by Mr W. L. (i joerg. m the 
Geographical Jicview for July, on “ Recent (jCO- 
graphical Work in Ivurojie ” hrom this map it 
appears tliat more than 120 universities m Europe 
(excluding Russia and allied Soviet stales) have 
piovision foi geography Gcimany, Switzerland, and 
I'ranc e are pcrhajis the best prosided, but Great 
15 ntain docs not fall far behind In Balkan lands, 
geography is fairly well rcprc'sonlecl in Bulg.iria and 
Vugo siavu ; Rumania has four universities oUenng 
geography, while Hungary and (V.ccho-Slov.ikia also 
have centres of instruction On the whole, the new 
or reconstructed stales of Europe show eveiy inclua- 
tioii of icahsing the importance of the subject The 
only states in Europi* which would appear to oher 
no university geography are Latvia, Litlniania, 
Albania, (ireecc, and Ireland 

Durham University has recently published a 
calendar for the year T022 - 23 (price y hti net), 
a useful compilation which sitvcs as a guide to 
affairs in the L’nivcrsity. The first half of tlie volume 
deals with the University as a whole , its ollicers, 
the legulations affecting conduct and degrees, as' 
well as the subjects required for the latter and for 
various diplomas are given. A special section is 
devoted to the fellowships, scholarsliips, and prizes 
which are awarded by the Univeisity. Ihe remainder 
of the calendar is divided into three sections referring 
to the Durham (olleges, the College of Medicine, 
Newcastle-upon-Tyne, and Armstrong College, re¬ 
spectively. It should be noted that up to and including 
September 11)23 the matriculation examination will 
continue to be held in Durham and Newcastle ; after 
October i<)23 the matriculation examination (New¬ 
castle Division) will cease to be held. The new regu¬ 
lations for matriculation in the Newcastle colleges, 
whii h will then come into force, are given in detail. 
In a concluding section of the volume there is an 
alphabetical list of members of Durham University. 
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C«lendar of Industrial Pidneers. 

October .1S89. Sir Daniel Gooch died.—^An 
eminent locomotive engineer and industrial ad¬ 
ministrator, Gooch served an apprenticeship in 
Stephenson's works at Newcastle, and at the age of 
twenty-one became locomotive superintendent to 
the Great Western Railway. He invented the Gooch 
link gear, experimented on the resistance of the 
atmosphere to trains in motion, designed a sclf- 
registenng dynamometer, and built many fine broad- 
. gauge engines. After resigning his position, ho 
played an important part in the establishment of 
telegraphic communication between England and 
, America, and from 1865 to 1887 was chairman of 
the Gicat Western Railway. 

, October I 7 » 1907* Gustav Adolf Zeuner died.— 
Born in Chemnitz. November 30, 1828. and educated 
at the Mining Academy at Freiberg, Zeuner as a 
professor of engineering did important work at 
Zurich, Freiburg, and Dresden, while his writings 
were highly valued by engineers. He founded the 
Gennan journ.il ZivihvgcnieKr, and he was widely 
known for lus works on value gear and on teclmic<il 
thermodynamics. 

October 18, 1903. Gordon McKay died. —The inosl 
successful inventor of boot-scwing mm.hincry, McKay, 
who was born in Massaclmsetts m 1818. made an 
immense fortune which he beiiiicathcd to ll.irvarU 
University for science professorships and laboratories 

October 18, 1918. Marcel Deprez died.—For nearly 
forty years i)cprc7 devoted lumscli to the applica¬ 
tion of clectiicity to industrial purposes He solved 
many of the j)ioblcms connected with tlie trans¬ 
mission of high-tension electricity, invented the 
compound winding for dynamos and devised measuring 
insfruinenls From 1800 he was professor of in¬ 
dustrial electricity at the Conscivatoire dos Arts ct 
Metiers. 

October 19, 1749. William Ged died. • -Tlie inventor 
of stcieotyping, (iod was bom in 1690 and became a 
goldsmith in Jidinbnrgli. In 1725 lie took out .1 
jwtent for developing Van de Mey’s idea of sub¬ 
stituting for movable type solid plates cast from 
type, and four years l.itci he ende.ivonrcd willioiil 
•sm cess to introduce Ins methods in J.ondon. His 
^'Rubscipient c.ireer was one ot disappointment, and lie 
died in ])overty. 

October 19, 1897. George Pullman died.--Piillnian, 

whom the world owes the modern ral^va^ c.iriiagc, 
was born in 1831 in New York State, and m 1859 
settled at Chicago, whi'ic lie began expcnmenling on 
tlio construction of slecpmg-c.iis, Ins first successful 
car, ibe “ Pioneer,” being built in 186-^ at a cost of 
3000/-.}000/ Die Pullman P.iUce Car Company 
was founded in 1867 ; extensive works were l.iid out 
in 1879, and at the time of Pullman’s death more 
than 15,000 men were employed m them. The 
sleeping-car was introduced info ihigLind in 1875. 

October 21, 1896. James Henry Greathead died. 
Trained ns a civil engineer under Barlow, Greathead 
devised the ” (heathead ” shield, wliicii has smte 
been extensively used lor driving tunnels 

October 21, 1902. Sidney Howe Short died.— 
Regarded as one of the most brilliant eicctnc.il 
engineers of his day, Short wa.s a native of Columbus, 
Ohio, where he was bom, October 8. 1858. Jidiicatcd 
at the Ohio Slate University, at tlie age of twi iity 
he succeeded Mendenhall as profos.sor of phy.sics 
there, ^||d two years afterwards removed to Denver, 
Colorado Resigning his chair m 1885, he took up 
practical work and did pioneer work m connexion 
with electric railways, E. C. S. 
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Societies and Academies. 

Swansea. 

Institute of Metals, Sejilcmbcr 22. —F. L. Brady: 
The .structure of eutectics An attempt has liccn made 
to correlate the micro-stnicturc of solidified eutectics, 
mainly those between metals .iml metallic compounds, 
with the physical ]>ropeilics of Ihc ctmiponent metals. 
The surface teiiMoii of the molfen mettil and the 
cohesive foicc acting during irystallisalion seem to be 
the mam forces influencing the final stiuctuie. The 
eutectics examined fall mto three da'-'Ses. ” globular,” 
"lamellar,” and “angnl.ir” The stnictiires agree 
witli what would bo oxpceted Imm thenrctic.il con¬ 
siderations of the eftocl.s of Mirlaie lension and 
cohc^lon. —M Cook : The anlnnony-bismulh system. 
The two metals form an isomorphmis series of alloys, 
riie hquidns curve is perfectly smooth and the solidus 
Is hoijzontalat 270" ('. up to bo per cent, of antimony, 
after which it rises .steeply to Ihe liec/’ing-point of 
antimony, ('lull-cast and slowly cooled specimens 
reveal duplex stiucturcs, but with prolonged anneal- 
hours at 275'^ C - the .illoys become 
liomogencous. Twin crystals and pecuh.ii Ixinded 
elfecTs were observed in some of flic .mnealed speci¬ 
mens. Possibly the twin erv’stals .ire formed during 
solidification of the .iJloy b\’ stiesses due lo oxpan.sion, 
and grew on annealing The n.itme of the ” b.ands ” 
has not been dclinitely asceitamed, though they are 
not considered to be slipbaiuF -.A Jefferson . The 
cause of red slams on silver-)d.»lcd work. The 
Sheflicld Silver Tiadc Tedinital Society appointed a 
coninntlcc lo exfimme this siibjcd It w.i-. established 
cxpenmentally limt the red slam is c.uised by the 
indiscriminate use of rouge 111 Uic limslung and 
polishing pioc<*sscs, through Hie absoiption of the 
rouge into the o])cn pores ot the licated snrf.uc, the 
heat lx?ing evolv'cd by the friction of the hand or 
lim.shing “dolly” -() A Mansuri. Iiiteiindalhc 
actions The system tliallmm-.iisenic By thermal 
and microscopic amdysis it was shown that thallium 
ciiid arsenic do not act diemically witli each other 
nor do they term s*)li(l solid ions, tlu'V alloy m .ill 
proportions. Arsonu. dissolves m mollen tli.dlium 
and lowers its tKxv.ing-point until a sedation of 8'0i 
])er cent arsenic freezes a1 the eiitcctu tcnqioraturc 
ot 215" (' Tlien the fiee/ing-poiiifs of the alloys 
rise giadually to 240"^ C. All alloys cont.iming from 
13 to alxnir.jo per (cnt aisenic begin to freeze at 
2.p>'‘ (' and arc made np of fwo laycis—the upper 
layer rich in arsenie while the lower rich in thaJhum. 
lieyond .{O j'cr cent arsiniic, lo iieaily pure arsenic, 
the solution is uniform and the two layers disappear, 
liy heating .such substances 111 evacuated, scaled glass 
liiloes and applying Die hot jiindioii of tlic couple 
m dose contact with the outside of the glass tube, 
the couple is .ilmost as sensitive as wdicn dipped in 
the molten substance. -F Johnson .ind W. Grantley 
Jones : New forms of .ipp.ii.itiis for determining the 
linear sluinkage and lor bottom-pouring of cast 
mct.ils and alloys, acionipanied by data on the 
slmnkage and hardness of cast vopjicr-zmc alloys. 
The shrinkage values of chill-ca t co])pcr-zinc alloys 
were higher m general tlian tiiose obtained for sand- 
cast b.os by previous investigators Pure electrolytic 
metals were used, and most of tlic alloys were poured 
at a temperature inlervMl ol .approximately 115^0. 
above tiieir liqindi, tlie mould being kcjit at a constant 
temperature by .1 jacket of water niamtamcd at the 
boiling-jioint. Tlie botlom-pounng apparatus has 
the advantage of {a) c<»ntiol of pouimg temperature ; 
(6) facility for registering temjieraturc of metal; (c) 
absence of delay between attainment of required 
pouring-tcmpcraturc and release of metal into the 
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mfniUl , {(!) control ot rate of ponnnf;: {e) exclusion 
of dross from stream of metal, and (/) mitigation 
of “ zinc-fuine.” Unilorniity of liardne.ss was secured 
by annealijig. For the annealed bars the Hrincll curve 
showed an lucrcaso of liardness over the range too 
to 88 per cent co|)per From 88 to 72 pei cent, 
copper luirdness was constant, a sligiit tall setting 
m at al)ont 72 }>cr cent. cop)>tT and ]X'rsisting to 
(H ])er «enjt , at which point a rapid increase set m 
witli tile ajipcarance of th<- /t-i onslituent With the 
(‘xcejition ot .1 sin.dl di]) in the curve, between 5.^ 
and 50 per ccnit (ojiper, tlu; im rcMsc is maintainecl 
to ,|5 per cent toppci. The ehanges of scleroscojac 
lianini'ss W'lth coinposituni are similar but less 
]nonoiiiu cd 'j'lu“ li.irdening cajiaeily ol the a-br.isscs 
under cold-work iiktimscs rapidl\' with incre.isc' of 
zinc up to a maxiintim near 75 ])er cent, copper. 
The roiled stn])s alter c lose annealing, were rc-tcsted 
for hard^es^ , tlu* range ot unifoim hardness is 
slightly u*stiict<*d and the siu (oeding bill (between 
70 and 0^ pel lent i opp<“r) is more* pronounced -- 
V W Harris I he haulncss ol the bnisscs, and 
soin<* expel iinents on its measurement bv means ol a 
stramless indeiitalion The theories gcner.illy ad¬ 
vanced with regard to the connexion between 
liardiiess <md inteiiial constitution have been, in tl)c 
m.mi, substantiated .\ slight inaxiniiiin occurs in 
tlu* niidille oi the a-pli,ise and a small depression in 
the ;'l-pha.se 'I he “ .ibsolnte " h.irdness for the 
senes was compared with the Hrinell liardncss by 
means ol cm\cs 

Paris 

Academy of Sciences, Sejitcmbci 11 -M T. 
Mai]ii(*nne in llu* chair I Cuenot <in(l L Mercier * 
'Die loss of the i.iciillv ol llight in paiasitic Jhptera 
The h\polhe>,is geiicrallv .idnntted is that the .itiopliy 
ol the wings is the result ol non-usage* cuiiiiccled 
uitii llu* p.ir.isilie mode of lih* '('lie authors give 
the rc'siillsul a senes of observations diiectly opposed 
to tins view —Merlin A mobile space attached 
to a network -P Uiysohn ( anloiuui niiiltiplicities 
1 > Riabouchinski 'Phe ei|uations of motion m two 
dinicnsions, ol soluK in a liquid with vortices - lleiin 
Villat Id.MIC vortex mc)\ (‘niciils in .1 tluul containing 
,sr)]id w.ills--M Thiebaut Tlu* composition of the 
iridescent mails TJiesc marls <onlam tliiei* mam 
conslitiienis carbonates ((loloniitc and calcitc), a 
sihc<itc wlucli IS not a clav, approaetimg ccladonite ; 
and bi.i\aisit(* m i ompositioii, <uul detiilic elements 1 
with alnindaiuc ol white inua and (|iiait/ W J 
Vernadsky The jiroblern ol the dctompositioii of 
k.iolm by oiganisins in adnnxliirc with bacteria, 1 
(b.ilonis develojied well on a mitiitive niodiiim, ; 
containing no silica cxeepl comlmied silica m a 
colloidal clay b'roin these iesiilts it would ajipear 
that diatoms, eilhe: alone or m .issoi iation with 
brictciia, can decompose the kaolin .sirucliue and 
set lr(*e alumina —('am de Bruyne Idioblasls 
and diaphi.Ignis in the Nv inph.u e,e - .Marc Romieu 
A method of scleetive (oloiahon ol Ihc lU'rvous 
S)-steni m some invei teliiates Del.ids ot the applica- 1 
lion of the Ix'it/uline-hydiogen peioxide reagent to 
tlie stud)’ ol the nei vous svsfom of some invertebrates 
'Ihc nerves are coloured blue, and the nervous 
sv'stem as a whole can be seen down t<.» llu: smallest 
derails—(t.ibncl Bertrand and M Mokragnatz llie 
picsonce ol lolialt .ind nickel 111 jilants The aslies 
Innii twi'iitv spedes ol pLuits have Iiecn an.dysed, 
the parts utilised ,is lood b(*ing (dioseii for <*\amtn.i- 
tion. .\ick<*l has iieen found in .ill the jilants ex¬ 
amined m (|iianlities between o-oi niilligrain and 
02 milligram jier Kiiogr.im i>f flesh malenal • cobail 
(o 005 to o 3 milligiam [)cr kilogram) wa^ found m 
all c.iscs except oats and carrot. 
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Diary of Societies. 

MOHDAy, OCTOUKR 10 

F.VKADAV SoriETV AND THE UlUTlSH (‘OLD STOIlAdE AND ICK ASSOCJ.V 
Tiov (af Tn.''litiitinii of ('ii il at 2 ifO, 4 45, aiui 7 45 -• 

])hciiH'il(in OH tlio I’roHcnl I'fwitlon of tlic nonomtioii and UtiliBatInn 
ot Ctild—I’roi il Kfliiti-rlincli Ontios and otiicrs • Diboratory 
Mofliotl'i ot ^(iHoiaction, ami MidliodH of Low Toihihtu- 

tiiri's—l>r Croniiia-tiii DMcrlvlioti ol tho L<|itl|>tni-iit of the 
t'rjojfonic I nlioralorv-it Jz.‘ydrn —^\ < luiide The iij.JuHiridl M.iiui- 
Imtiire ol ilAdrouon hv the I'artKil l.iitiieiiiellon ot Wafer (iiiB — 
I') A .in.l uIIk 

f'HKHU'vi. iNDi.srnv ('i.LH (at *2 Whitehall Court), at 8 —Vnmial 
(leneral MeetiiiH 

KoYAI. (JEOt.KlMlICAr. SociF.'lY AND TIIK Al-PINTi ('CCR (lit f'eidral 
Hall, Wesliiiin>fi r), at 8 ■{(l.•-fieIl Hriiie. I'ol stnitf. Mr M.illnry, 
(apt. I■'lnlh, and Major Norton* ’I’he Mount Kveresf j'Xjtedltion, 
1022 

TUESOA r, IH'TOliEU 17. 

llovAi UouTii'i laniAf. SoenTY, at 3 —R (i lTiitt<>n: 'I'hc e.intrnl 
ot till* l''riilf Tri'e by Its Roofs 

UoVAl, SO' il.TY or MiaaoiNE, 111 :> Ueneral Meefintf of Felloiis 
iN.sTiriTE OF '1'KA.NSPOKT (lit liistitidion of Lleelri<’.ll RnKllieers), 
at. 5 ;1D 

RoYAI, i'lIOTOOIlAl’Die Soi IRTV OK llKEAT RlUTAlN, at 8. -M.ijor 
F (’ V Laus Tlie I’loitress of Aerial I’holo^raphy. 

IV^/LVA'N7>.tF, OiToiiFit 18 

RoYAf. CoM.tUE OF I’HVSKIANS, .it 4 —Dr A Chapllli MaiVel.ill 
Oi.iiion 

Institite of RiiYSU'S(nt Insfifulion of KIectiie.il Knt'iiu'ers). af d — 
(' (' i’.itdHon The I'hvsnisf in Kleilrii*al Kninni’criiiK (l-i‘<tines 
on ■■ I’livsns in Indiisfrv,” No 3) 

Rovir. Mi< ims( OI’IOAI, SU'IKTA. ,it ,s -prof R ChainlierN New 
Vjipariihi-. aixl Mi-thods lor the Disserlioii and Injeetion oi l.iiiiiff 
Cells '1’ K Coiitinllv Tile S|)< i llh.itlon oi a Meilli.il Mn‘losi ofM- 
11 .1 Di'iih.iio .V Mhronietiii Sli.le Rule. 

THVltS}>.\ )•, OiTODKll l!l 

JtoYlL Soenrv OF Mkoicive (Denn.itoJoirv Seitiori), at 130, at 
8,hi—Dr S.i\atar<l K|iithelloiii.i ol the Skm 
JlOYAl, AFItoNAir-rieAl. Soi lETY (at Roval I’liifed Service Insfitii(ioii), 
at5;{0--J J) NoiUi The Mei.il Coiistrin tioii ol Auopl.ines 
iNSTiTiTioN OF Mining and Metai.i.uiuiy (.it, lieol.xdi.d So.iity), 
at 5 ;*,() 

Cllir.D-STi DV soru.rv (at Roval S.inifiliy rnsfifuie). at 6 —Dr. F II. 

Ilnvw.inl Soinethiim Wronc vvilli liilellit'i'iD'e Tests 
ClIFMD'Vl. Soi Il'TV. at H—T .M Lo«rv Ihc I’olalitv of Doublo 
Rohds All Kvlelisioii of the Tlii'oih's ol LaiAiorth and Kohinsol). 
SOclEXY Foil CoNsTUrenVE RlllTII ('O.VTIIOI, AND It AVI VI- PnoOItESS 
(at Kss<X H.ilj) at 8—Dr MarieSto)ns Tlie ).l<.ih .ind iTeseiit 
PosRinn of CoiHtriK five Dirtli Control (Pirsideiiti.il Vd'iiess) 

/'7(/D.Il'. OiTODEK 20 

IXSTITC’J'loN OF MV'IIANKAI, lAoi.NF.HtS, .ll (1 Dl H S llel'*- 
Sli.nv Pre-'ideiifial .Vddnss 

JIMOII fNMITIi'J'loN Ol' KnoinkEES, ,it 730 (! II Vvi's Profits 

trout Waste I'nuliiets 

iNSTiri rioN OF pKoiM'TloN Knoim.i |{S (at Roval Viitom.ibiic Club), 
.it73u-M R Lavir.'n.e Presidential \d.luss 
Rovvl, PlHno(Jlt\l'Dl<' SOUETV OF (iltFAC liuirviN, .it .H -(i A 
Clalke Recoiil VVoik in < loiid PhofojiiaJihv 


PUBLIC LECTURES. 

SATUltDAV, (IrroDi.li 11 

Hoksimas Atlshivf (Koiest llitl), at :) 30 — 11 Slum Tlndit in .all 
Vms 

MONDAY, (lefnb.-i 1(1 

Hov.vi, Coi.i.iaiK OF SlitoioNs of Kmu.aM', .e 3—Prof Sli.iltcak: 
rile An.itoiiiic.il Ri'suils ol Inlhniiiiiatioii 

Cnv OF I.OMMiN Y M c \ (l.so Ald.rsir.ite Sfnef), at »i -Dr K J.. 
Ash . Mind .Old licaltli 

rn-lsDA r, Oexonm 17 

(iKF.sKAMCoM.l (JE (Jhi'niuli.ill Sfri'et), .ll IS A R TIinks \str..>niuny. 
snireedinit Ja'CtiUes on (li loliei 18, 10, 20 

Y V'.DM'.SDAY, OcToin i; 18 

S.'iioor, OF (iiUENTii. .srnucs, at 5 .f. W Robuison s«ot( Iin- 

jirissioiH of Dll' .fapaiiese 

(fMV ..iisiTV Coi.i.EdE, at 5 30- Sir Ri' bard Paijet. Ikirr The N'atiirc 
and llei)ioiln< fion ol speei li .Sounds 

TUntShA Y. (UTOUF.R 10 

I’MVl.liSiTY CoM.I.fii. at 1 Dl T (• Piiatu'S llalicl and ils (huls 

CU’V OF J.ONlioN \ MCA (180 Aldi rsirati' St reel), al 0 - Sir D’Arcy 
Power Siirtt'TV In the ('Ity ol laiiidoii 

I'ltlDA r. O' T'lltEK 20 

RoYAt C'n.i.roF, OF SI lUiivo.N.s OF J.N(ii-AM), 111 5 —Sir \rUinr K'-itli ’ 
liv'lro. ''I'bidv 

JlF.DFOKi' (‘OM.EiiK I'oK WoMEN, at 5 30 —1'’. H Marsh,ill • Tho 
Kally Civilisation of Ionia. 

SATrUDA Y, OrToiiER21 

HoRNiMAN Mcsia m (Forest Hill), at 3 30 - Miss .M A Murray: Tlio 
Nile in the l.ife and Uelinion ol tlic Anckiit Egy|itlana. 
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Sex Economics. 

N In', prcsidonliiil ;uMn ss lo tlic Section ol Keononiies 
of the Hiitisb .Vsvx i.iiiun ut the rei-ent meeting 
at lliilL Prof I*'. \ I'.dgi'uoitli dill mil iKsilate to 
jihinge into llie midst id ;i r.tging imnnl <untiovei's)'. 
“.'Should men .md uoimn ri'd'ivf <'(]ii.il p.n |(»r eiinal 
work ^were his opening words, ;ind In-, lomliision 
i> that tliey should "with some usi-riations and 

adjuslmciits 

'I'tns cojiilusion is rea'lud in two st.i^rs .is loHows. 
In .1 fii.st a[)pro\iii!.ilmn Piol l.dg<‘\\oitli n-legates 
dependants to Iimhu. .iiid shows - w<' think com lusi\ely 
- -tli.it, gianled th:it liecdom ol tompelitioii loi jobs 
is generalls iomlueiie to tin hist pos^iMv disttilnitinn 
of l.ilionr, then there is no reason wh\ sin h i ompetilion 
should he eonliiU'd to one sr\ , tlm\iuh it must he a 
jegulaled i onijiclition, < onti olh d h\ i ollei live hargiiin- 
ing. in wiiiih "the oppiessue ,u tion of m.de Tiade 
I'nions " IS " < oniUei.u li'i] h\ [uessnte oii the part 
ol women iuting in imiii'il " The o\iT<towding ot 
Women into those ir ( up.itmns w lii< li .ne ojh n to them, 
will! ii liiis resulted Irom risiiutioiis upon their lieedom 
to eompete on eijiial tiriiis with nmn in .dl spheres, 
IS in fait soiialiv nneionoiiiK .i> well as iinioilumite 
in its elk'i t u[)<in the wtinii-n's iiwn w;te<'s. Ihof. 
j'lilgewiuth goe.s on to sinniisc th;it ei\en sLihstanti.il 
freedom ol ioinpetilmn we shall liiid (a) oicnpations 
alrnobt wholly male, (/>) oei'upatuuis into wliiih hotli 
men and women enter fieel\. .nid (i:) oieupations 
almost wliollj lemaie lie suhmils lli.il the -u’lTngc 
ol weekly earnings in (a) will eontunie lo lie above 
till' aveuige of weekh earnings m (<|, while in (//), 
though lilt r.ite el pay for a unit ol wijrk will lie the 
.same lor both sexes, the a\'er.ige weekly earnings of 
tile male will continue lo lie alnue tiic a\erage weekly 
eainings of the female. 

iVof. Jtdgewurlh does not offer any partinil.ir 
e\ideiue of these snggtsUons, whiili rest upon an 
assumption that at piesent, 01 rather "for a sliort 
))eniHl m the immediate future,” theimhistii.il eOieienry 
of women must be genei.tlly interioi lo that of men. 
In point of f.ut, pra« tieally no stieiUific invesligalion 
has ){'t been made of the rclalne elfieieney of men 
and women in different oecupalions. \or, in view 
of the close and long-standing restrictions upon the 
field ol women’.s labour, does the aetual distribution 
of the se.xes between diflerent (xa upations throw nmch 
liglit upon tlic problem. In (iimling the usual examples 
ol telejihony, typewriting, textiles, and nur.sery duties 
as tlie lemaie fortes, Prof. Kdgcwortli .scem.s to be 
allowing convention rather than siicnce to be his 
guide. 

Wise advocates of women’s riglits will, however, 
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agree with Prof.j^Edgeworth when he points out where 
other things are equal an employer is likely to have 
a preference for the male owing to the “ secondary ” 
druw'backs of the female. Prejudice and restricted 
opportunities may he respon.sihIc for what truth there 
is in the cliarge that “ a woman is not so useful in 
the case of a breakdown or a runaway.” But it is 
quite inillsputahle that the probability of her early 
marriage is a real drawback to a woman’s industrial 
efficiency. These secondary differences, however, are 
so difficult to measure accurately that the reduction 
on their account of the w'oman’s rate per unit of work 
below’ that of the man is not a wise or scientific policy. 

It is better to allow them to make their influence felt 
upon the occupational distribution of the sexes rather 
than upon their pa>. Of the “tertiary” differences 
also (of which tlie illustration given is “the presence 
and influenie of a muster—as contrasted with a 
misticss—in dealing with the bigger boys”) the same 
is true; but there is no evidence to sliow whether 
these tertiaiy difTerence.s predominantly favour the 
male rather than the female. 

We now restore the abstracted eiicumslances of 
family life. A man normally has, or (‘xpeets to have, 
a family to support; a woman normally hos not. 
While llic a\crage mimher of dependants supported 
by a woman fiom her cariimus ha.s often been greatly 
underestimated, there certainly no disputing the I 
general result ot Mes^r^ Ruwntrce and Stuart’s figures, 
which sliow that this average is much higher for a 
man than for a woman. The (andul will admit that 
here is the ual obstadc to equal pay for equal v\ork; 
the logical will (onskler the ))ossibilities of endowment 
oi motherhoorl as a way out of tin; difiiculty. Prof. 
Edgeworth sunimanses the pros and cons of State 
endowment ol motlicrhood as follows The proposal 
is attractive because (i) it would for tlic first time 
make com[)ctiti<)n between the sexes both free and 
fair; and {2) it would make po.ssililc the distribution 
of resources in siuli a wav- as to meet the requirements 
of the larger family better than is done at present, 
when the wage paid to a man tends to be adju-sted 
to the presumption that he maintains a family of 
approximately 4*4 persons, which he quite certainly 
does not. Against these adsantages Prof. Edgeworlli 
sets the following : (i) the o( heme is .socialistic and 
bureaucratic, (2) it would almost certainly involve a 
trivisferencc of resources from tlic rich to the poor 
and would tlierefore probably check saving, (3) the 
effect on the contributor would be “ depressing,” and 
there would bc^.^) a great stimulus to population, 
and (5) no SCCj|®!Tor the improvement of the race, 
but only " the ruin of tlie great middle 

class to whidiMigW owes so much ” 

;oM4,^u no]-,;-'' 


We gather that Prof. Edgeworth regards these dis¬ 
advantages''as conclusive. He turns from the State 
endowment of motherhood to consider one or two 
other suggestion.s, tlie principal of which is his own 
proposal that the members of Trade Unions might 
themselves contrilxite a quota of their earnings to a 
fund to be distributed among the wives of members 
in accordance witli the size of their families. In regard 
to tliis proposal Prof. Edgeworth does not commit 
himself beyond the canny statement that it would 
be much less open to objections than the endowment 
of motherhood by the State. 

Prof. Edgeworth’s address is open to little criticism 
from those who grant his premises. All will applaud 
his careful analysis of his subject, ft is, how'cver, at 
least open to question whether his wliole treatment 
of the matter does not suffer immensely Irom the 
limitations which he has imposed u{)on himself. In 
liis first approximation the assumption that “ regulated 
competition ” (a very vague concept) i.s a royal road 
to ideal distribution is open to serious criticism. 
Secondl)-, any discussion of endowment of motherhood 
which assumes outriglit that (a) transferences of 
resources from rich to poor would lie entailed, and 
that (/>) these are objectionable, rests on cjuestionable 
ground. To tlie present writer this double assumption 
appears fatal to Prof. Edgeworth’s conclusions regard-, 
ing the right relation of the basis of pai'iiii nt to laimly 
circumstances. Barraicv Wootton. 

} 


Fishing and Fishing Lore. 

Fishing from the Earliest Times, iiy W. Riidcliffe. 

Pp. xvii 1-478. (London : J. Mun.iy, 1921.) 285. net. 

IlH literature connected with fishing is alre.ady 
so extensive tliat a new volume is liable to lie 
subjected to scrutiny to see wlictlier it can justify its 
birth liy furnishing new matter or new ide.ts. As the j 
more obviou-s gaps in the litcratuie ot tlie .suliject ’ 
become fewer, the tests will necessarily lieconic more 
searching. Mr. Radrlide’s book, fortunately, can claim 
a definite raison d’etre, and may receive an enthusiastic 
welcome as filling a derided gap, one wliieli it is curious 
sliould liavc so long remained void, liis aim lias been 
to provide a history oi tlic fishing art and craft from 
tlie earliest times down to about 4.0. 500. The title 
scarcely does justice to the contents of tin's versatile 
volume, wliicli is far from lieing restricted to the 
consideration of aetual fishing practices. These, 
indeed, probably occupy but a third of the book. The 
remainder is very largely concerned with what may 
be classed as the folk-lore associated with fish, fishing, 
fishermen, and fish-consumers, and with other details 
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which are by-products of the industr)\ Mr. Radcliffe 
has been at great pains to bring together a great mass 
of material which he has collated and coaxed into a 
very readable form. The illustrations are both good 
and numerous. The result is an important work which 
is both entertaining reading, and of considerable value 
as a comprehensive book of reference. In the main, it 
consists of classified quotations which are analv scd and 
evaluated by the author. One would gather that the 
author has thoioughly enjoyed his self-imposed task. 
Pie revels in argument, and w'hile now and then he may, 
perhaps, be suspected of “ special pleading,” bis inter¬ 
pretations of doubtful or obscure passages are always 
interesting and suggestive, even when he fails to be 
entirely convincing. 

The introduction extends over sixty pages and deals 
with a number of points of general 
interest and w ith early prehistoric 
fishing. Tor our know ledge of fish¬ 
ing practices during the Stone and 
Bronze Age.s we are dependent u{)on 
evideme which is, unfortunately, 
meagre in amount, and re<iiiircs 
much speculation for tlie comple¬ 
tion of the picture. Mi. Kadrliffe 
has not made an intensive .study of 
fishing as prartisecl by recent Stone- 
age ])cojile.s, and be makes but slight 
use of the evicU'nce which tliC)' can 
afford, valunlde tlioiigh it may be 
for the light whitli it can throw 
upon the archa’oIugK ai leeord 
Tlhnological data mu.sl be Inoiight 
to bear upon anJucological rc*-ear(.h 
if an aileqiiate dKigno.sis of early 
customs and appliances is to be 
aciiicved. A compieiien.sivo work dealing with 
fishing pur.suil.s and methods among the rerent ” im- 
risen” peoples, the progress of who.se mure or h's.s 
primitive rnllurc has been arrested or relaidecl at 
various stage.s of advancement, .still remains to Ijc 
written. When such a work, based upon comparative 
study, is available, archaeological commcntansls will 
find a valuable ally which will assist materially m their 
interpretations of ancient data. 

The present volume w'ouki have gained hy a wider 
reference to evidence derived from ethnological sources, 
and some of the problems with which Mr. Kadrliffe 
deals so interestingly might have been more con¬ 
vincingly attacked or solved. iMr. Radcliffe takes 
especial delight in tracing the earliest references to 
various fisliing-appliaiires [Sec Figs, i and 2 here 
reproduced by the courttvsy of the publishers.] To 
Martial he assigns the first mention of the jointed rod 
NO. 2764, VOL. no],., ' 


{crescens hantftdo), and of fishing with a fly ; hut to 
ifilian the first definite reference to the use of an 
artificial fly. In dealing with the latter, he appears 
to be convinced that the artificial fly of those days 
was an imitation, as do.se as possible, of a natural 
fly; but this view does not seem to bo Ixirne out by 
dvlian’.s dc.scription, winch rather suggests’(he reverse, 
x.c. a type of lure which was a novelty to the fisii, 
which weie altr.utcd by its unusual gaudiness. 
Aristotle is given credit as the fust “ stale-reader ” in 
estimating the age of fislu-s. 'I'here seems to be a 
zoological confusion when .Mr. Radcliffe uses evidence 
from two passages, one of whidi relcrs to the scales of 
fi.sh w’hu h afforded an indication of age, wliile the other 
relates to llie grow'tli indications u[>on tlie shell of a 
Miircx (a molIii.se). But zoologic.il diltcrentiation is 


scan dy Mr Railt liffc’s strong point, and he apparently 
i.s convinced that dolphins are to be dassed with the 
fislies (pp. pT, y3, 05, 165, f5o, etc.), and this in spite 
of the fact that Aristotle, whom lie quotes, recognised 
essential differences between flsh and cetacean 
mammals. The plate opposite p. iSo is described as 
illu.strating a “ pattern of Torpedo fish ” ; but the three 
fishes represented dearly ludong to three distinct 
varieties, all of them bony fishes, whereas the Torpedo 
fisli (a kind of ray) belongs to the group of cartilaginous 
fishes. Again, on p. 414, be itidudes shell-fish among the 
fishes jmihibited by x\b)ses, without any covering com¬ 
ment. These “ termino-zoologicnl inexactitudes ” tend 
somewhat to obs< uro the scientific status of the book. 

A time-lionourcd controv’crsy is revived and reviewed 
in detail in chapter 2, wliere the author deals with the 
various interpretations of the function of the ox-hom 
(«<pas /Sobs iiypuvXoio) referred to in the “ Odyssey ” 
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(xii. 251 ff.) and “Iliad” (xxiv. 80 ff.) in connexion 
with siinileb derived from fishing processes. The very 
varied theories arc (juoted and evaluated with skill, and 
the author himself inclines toward the Miggestion of 
K. IladJns, namely, that the Kfpas was an artificial 
hait of horn. This l■ont^)\eisv has l>een (arried on 
in the p.ims ot the Tmic-i Literaiy Supplement, in 
rcMcw.s o) the hook, and in letters arising therelrom. 
'I'he whole (lis( lesion, however, l(‘aves one unconvinccil 
and still woiulciing Sime the controversy .still 


oiisly offered lane-lisheis on the (oast of Western 
Jri'land emjiloy a \eiy simple and ingi-nious contrivance 
to overcome the dilliculty which arises from their hooks 
hei'orning entangled in se.iweed, when fishing is pursued 
in ru(k-stiidded waters Tt is desired to sink the hailed 
hook below the level ol the weed layer, and the problem 
is to pass It through the tangled and entangling mass. 
To achieve this, .it a short distance above the hook 
thci;p is attaelu'd to the line a <ialA daw, which selves 
as a stop Still f.irther up the line a weight (or sinker) 
of lead or .stone is fastened, and between the slop and 
the weight an empty carapace of a crab is loosely 
threaded upon the line, so that it can slide along the 
latter between the sinker and the stop. When the line 
is cast out by the fislierman, the v^^jjlgj^cends first, 
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dragging after it the line; the water-resistance causes 
the bell-like carapace to slip along the line as far as the 
stop, so that it rovers and protects the baited liook as 
it is carried downw'ard through the weed stratum. 
Since the carapace is very light it prol)ably floats away 
from and uncovers the bait when the line becomes 
stationary at the desired depth. Similarly, .is the line 
is drawn in the resistance ol the water drives ihc hell 
down over the hook .ind again proteits it on the up¬ 
ward journey. Now, substitute^ a .selee ted hell-shaped 
u.X'horn for the crab’s carapace and a slightly more 
eflicient form of this apparatus is 
devi.scd, which .should .serve the same 
purpose admirably 
'J'he merit, if any, (»f mv ^ugges- 
tion IS derived from (lie lollowing 
bills, (t) lli.at llie ajipai.Uiis which 
affords a seeming due to the Inm tion 
ot the Kipas is an actual one still in 
jiractical use Incallv, and is very 
possibly a survival from an ancient 
tvpe lotmerly far more widely eni- 
plovcd ; (2) that the mudi-deliatc'd 
“lesounding splash” (d irTi>i'n\iiir€ 
•St Af/xi')/ in the Iliad ]>ass.ige) is 
])lausible as a (les<n[)tion of ihe 
eftcct )m)(luce(l In e.isting siu h an 
apjxiratiis into ihe sea , (3) th.it it 
1-. (onsistent with lislung from a head- 
l.iiul onaioikvand weedv loaslsudi 
as, I believe, is diarai.leiistic ol 
soutliein Italy and ut tlie region 
King between Samos and Imhros, 
the aieas to whu ii Homer’s two 
Similes are applied , (4) that it ((in¬ 
forms with the pietiireMjiie descrip¬ 
tion of the dive ot Ins when she 
“sped to the liotloin like a weiglit 
ot lead, that mounted on the horn of a field-ux 
goeth down, Ix^aring death to the ravening fishes”; 
(5) lluit the h€p<i'i jioii-i aypai'Xoio which some eom- 
nicnt.ators aver must imply the re/ni/c horn, and not*' 
merely an object made of horn, would, for the jiuriiose 
I havT suggested, have been praitually entire, so that 
the hook could be withdrawn into its protecting cavity. 
A small liule drilled in the ape.x (through which to pas.s 
the line) would be the only essential modification 
rccjuired. 'I’he expression “ mounted on the horn ” 
alone offers some dilTiculty; “ near ” or “ with ” instead 
of “on” would certainly have added weight to my 
suggestion 

The problems suggested by or dealt with in this book 
are numerous, and Greek, Romiin, Egyptian, Assyrian, 
Jewish, and Chinese fishing methods and fishing lore 


remains “ fluid,” 1 am leni|)ted I0 offer yet another 



jios'.ible solution, to lake its i hance with those previ- 
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all receive detailed and careful treatment. The author 
has brought to bear ujxm his task the experience of a 
practical and enthusiastic angler, and the zest of a keen 
student. While he reali.ses the more serious aspects ol 
his* theme, he luis dealt kindl\‘ 1>> the gcm ral reader 
and writc.s m a light-hearted, attr:tcti\e, and un- 
pedantic manner. In this way lie shotilfl I)e instri.- 
mental in de\ eloping a wider interest in and stimiil.tting 
further re.search into the history of one <>[ the oldest 
industries, and has given ns the story oj progress fnmi 
a Imnible and despised craft to a po[)ular and r(‘spe( ted 
ait. IIknry P>Ait'oi'k. 


The Metallurgy of Iron and Steel. 

(1) l•'.ll^lneerIHg SfeeU. Kv Dr L Aitchison. (Ke- 
conslnulive Technical Series) l*p x\\i + j|.8 + .jS 
j)lales (laaidon : Mafdonald and F.vans, 11)2r ) 
25s net. 

(2) The CasC‘U(U(le)uii^ of Sleel: A/i niit<;lyoleii Jix- 
posrlioii of the Chiuij’a /// Slniemre and l^iopoiws 
inthut'd />! Steels by ('e/iieiilnl/on tiuti Allied Pmesscs. 
lb II brearley. Second edition. I’p xi t 207. 
(I.mnlon Longmans, Green and t'o , 1021.) lOv. 
net 

Jioji-Fouudiii^ r>v n ^Vh!teIe^. (Pitman's 
Comnion ('omniodilies .'ind Industries) J’j) 1,^1. 
(London Sirl. Pitni.in and .Sons, Ltd .iQ2i ) j.s net 

(1) ''T~' 1 IL adv.ime ot inelalhirgy m let cut)c.us h.is 
1 phi' ed at the disposal of llu' engim-era. wide 
lance d) ik'u materials, na hiding allo\’ steels whieli 
so far s'.iipass the oldei, plain <.irl>on steels in .strength 
and toughness as to eonslitute a new class ol metals 
in the hue of siu h di\ ei'sil) the engineer findsdilliculty 
in .selecting the most suitable inateiial lor a givi'ii 
piiipose. and is not in a position to judge between the 
[)M)(luct,s oftcred bv manulurlurers. or lei oinniemlefl by 
specialists. There are in cMsteiKT many excellent 
memoirs and ;i few books on the subject, Init they are 
written for tlic metallurgist, and assume a teilmical 
knowledge that lies outside the usual field of study of 
tfie engineer. It is highly desirable that tlie user of a 
metal should upderstaud its projK-rties as wadi as tlie 
maker, and Dr. Aitchison lias made the attempt, 
largely suceessful, to de.seribe the steeds now available 
for engineering purposes, without assuming a know ledge 
of chemistry <ir metallurgy. 

I’he title of !tr. Aitchison’s book must be interpreted 
in a rather restricted sense. Tlie engineer is interested 
in such steels as tho.se used for ship and boiler {dates, 
rails, and girders, hut he will find little in reference to 
them, the work being mainly coneerned with .steels 
required by the automobile and aircraft industric.s. 
It i.s tliese steels of higli tensile strcngtli, often required 
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to withstand sewere alternating .stresses, that })resent 
the greatest difficultic's of spccifie.ition and testing, 
and it is vcr\ nec'C'-sary that the inlormaticm regarding 
them .shoukl be colleded and plated (dearly before 
the engineeiing user, as lias been done iieie. There is 
ii \rr\ iniei maouiU ol niethod> of manutacUire, siitllc- 
iiig to indicate llie distim litai belu(‘en N.ireais (dasM-s 
of steel, and a diseus.sion ol in-iU sliiicliiu. so far as is 
Kxjuned to ex{)lain tiie pos'-ible sounes ol deiii'ls in 
forgings. 

ft i-s jirob.d)]) on a( i ount o! lln’ liiniiation mentioned 
aii(>\'e that only piping sled is dcM iibed, and tlie 
subjcit ot blowholes is not nHiilioiU'd Suad c.istmgs 
.ire omitted cntii(d\, ailhnuch ol gicat mleiest to the 
engineer win; n.si's liigl-i tensile sled loigiiigs for other 
parts of his nia( hme d’lie de-'iic lo a\oid chemitul 
and metallurgical (lilln'ultKs leads to a .somewdiat 
e\(esM\'(‘ simplifitation ol the tli.iplci on iical Iteal- 
menl. and tli(‘ author's a(‘tounl ol li.udcniiig and liis 
exjdanation ol tlu' dilit.d pomis is r.nlicr iiiisleailing, 
although not likely to caiia* nii>iind( raaniimy of the 
jir.u IK al iiisli lit tious. 11 slioaltl be s.iid that the style 
IS casv and re.id.ible tliKtiiglmiU 

The subjcft (;l inedianKul testing is well treated, 
pioper attention being gniii to the dLlerminalion of 
the laligue lange and its iidalion to the olliei tmasure- 
nienls usually made in the testing liibor.itcH\. .Mmh 
of the experiiiienl.d maleuai in tins diapter is taken 
Iroiii the -luthor's iej)oi ts lo tlie Aeionaiilical Kesearc h 
ConnniUee Ilis (onduslon^ may not .ilways be 
.iccepled, but the imjiortain e ol llii' suiqcft is iiglitly 
emphasised, and the descriptions ol fatigue tests and 
the sliorl a* counts ol oIIk-^ spedal incthocis ot testing 
aie\aluable ’1 here aie \ ei_\ tew nderenre-s to original 
sources, but a lull bibliography ol p.tpers udating to 
the dclernimation of liaidness is given. 

Tlie allov steels arc considered in detail, the jiro- 
jierties oi eacdi steid, as modified Iw clifTeient lieat 
tieatmcnts, being shown liv means of di.igram.s similar 
to tliose puldisiied l>y the Aulomolnle Sted Research 
('ommiltee , these diagrams provide a iiscdul guide to 
the ch.irac leribties ol tlie various classes ot steels. 
Case-hard('nmg and cold-working .ire other subjects 
dealt with 

'J'he book is \ery well printed and illustrated, many 
of tlie l)e.st jilatcs being selected from Mr. Brearley’s 
works, wdiilo otheis show .special types of testing 
machines. 'I'he wdiulc .sulqeet of the relative vaTue^if 
tests lor steels of tiiis class is in a state of flux, and an 
authoritative statement is not yet to be expected, but 
Dr. Aitchison has made a good lieginning, and his 
efforts will be welcomed In' engineers. 

(2) The first edition of Mr. llrearlcy’s book on case- 
hardening was published in 1914, and it is an indication 
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of Its iiustuortliv character that scaueh any statement 
conl.iitR'd in it has liail to bo withdrawn in the prepara¬ 
tion <)1 till* new edition 'I'lie suhjri l-niatter has been 
\\i(Jc'ncd by the tndusion of further paiticulars con¬ 
cerning alloy steels ot the class fre(|ucntly enip|o\ed 
in automolnie construction, and bv the addition of 
sections on spo( iH( ations, in rc^.ird to whu h tlie author 
esprcsscs dended opinions, b.ised on a uide e\|jeiicnre. 
'llie tre.ilise is ol more j^enor.d interest to the metallur¬ 
gist than might lx* assumed Irom its title, sime the 
(lesi rijition (»l tlie materials and processes of case- 
hardening ,ind ot the defei (.s tlial may ocnir in case- 
haidencd objeds, in\ol\es the disiussion ol many 
other ))oints ol miport.ime m the treatment and use ol 
.steel. On all these subjei Is, the advice given is sound 
and admirably clear in its exjiiession. Onh two minor 
|)oin(s Iiavi' been notc'd for criticism There is no 
mention of nuhrome eaiburising boxes, although these 
arc; now fre<iuenii\ used, and jiistilv In their long life- 
the increased cost Plating with coppc'r, as a means 
of local ))rotc-c lion against carbuiisalion, is still spcAen 
ol as Linsatislai'lorv, although it has been practised 
with grcMt success in (he conslniction of aero-engme 
pans. 

(3) Th(‘ third work on our list is an elcaiunlarv' hand¬ 
book on ircm-toiinding Jt contains a smijile desiri[)- 
tion of fotindrv methods, and the illustrations include' 
.1 seiic's ol j)hotoaia|)h'- of the mould tor a gas-engiiu* 
cvlinder at vaiioiis stages Moulding is considered 
nnicli more liillv than melting, and the book is well 
adapted to give a gem^ral idea ol the processes used in 
preparing moulds, and c»] the organisation of a fouricliy. 
'J'lu' thec'retical side is weak, and some very erroniceus 
.statements .is to liicl and ihermoc hemisliv uoulc! have* 
been better omitted The jnintinc; and illustrations 
arc good II. Di-.scif. 


The Snakes of Ceylon. 

OjyhuUa Tof^rohmiha. or The Sii(ike< nf Ceylon. P) 
Col. Trank Wall Pj) -XxiH 581 t 1 map. (Col¬ 
ombo : Culi)nil)o .Museum, J021 ) 


A GOOD deal has been written on the subjec t of 
(he snakes ot (e)lon. 'Phils (umtluT’s “ Reji- 
tilesoi Ikitish India " (1864), .md Poulenger’s “pauna 
of Uritish Inch.; -Kepliks and P.Urac'hians’’ (i8c.)o), 
l)«tlundudt‘ descriptions, and m the c ase ot the' loriiier 
vvork^remarks on the hal.nts ol many of the snakc-s 
|ting (evlon. 'Pliert* is also the .Snakes ot 
by .Abercromby, a small popular (lealise 
^appc'.ired m icpo. K.xcejit lor the lasl-nnmeil 
, which IS very mcomplcie, there is, lioveevcr, 
no tM)ok which deals solely with the snakes ol (.'c ylon, 
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apart from those inhabiting India, and Col. Wall, an 
enthusiastic naturalist and specialist on Indian snakes, 
in producing the' volume under review has succeeded 
m filling a long-fell want. 

TJie author m his work gives an .t(c;ount of the 
marine snakes which mav be met with around the 
shores, as well as the terrestrial forms A full dc.scrip- 
lion is given of every snake, and the determinaiion 
ot the genera and spec les is often facilitated by 
useful, if somewhat unscientific, kc>s K.xcept when 
dealing with the sea-snakes, Col. Wall has in most 
rases adojited the nomenclature used m Jfoulenger’s 
Catalogue ol tlie British Museum. .Sometimes the 
generic and spccilic names have been alietecl It is 
impossible without going thoroughly into tlie various 
contesUd points to .say whether the author is in every 
case justified m departing from Poiilenger's classifica¬ 
tion, although he occasionally ajipc'.irs tn have good 
rc'asons tor so doing We are nut, however, alvvavs 
inspired with c'onfidcnc'c m Col U'alPs judgment. 
'j’Inis “until 1 am satisfied ot their sincific unity J 
preler to regard them as disliiut sprues” is the* 
dogmatic reason he gives when advoealmg specific 
disimction lor certain forms of Knots, held I)v Poulenger, 
m spitc' ot their distinctive coloration, to lie only 
geographical varieties ol the same speiics. 

.\ fealuieol the book is the veiy full auoiint givcm ol 
the Iiabils ol (lie snakes. The .uitlior has h.td piai (a al 
e.xtH'i tern e ol t lu' reptiles in llieir naliv e Ihiunts, and his 
descriptions of their terdmg ami breeding haliits add 
greatly to the value ot the work Tiiere are also sonn' 
mleresiing icm.irks on (lie siibjed ot distribution. 
Many sn.ikes inhalmmg upland regions have a very 
restiKled habit.it, neither .is( ending nor des( ending 
bevonil (crlaiii liinils The elevated langes and peaks, 
where tl e lower slopes merge into thr low i oiiiiti v, are 
just as eriectii.div isolaleil as if (hey were suriejuiidcd 
by the sea. 

Mudi sp.aee IS devoted to the siibjci I ot snake-bite, 
lor the benefit of tlie medical puu titioner, and a 
number ol illustrative cases Irom the lecoids of various 
doctors are giv CM. K. G. P. 

_ _ _ ....... . 


Japanese Social and Economic Life. 


The Fvnudattom of ■' A’c/c.s made dunny^ Jounwv^ 
0/ 6 i>oo III Ihe Rural Disliirls ai a Jia.su for 

a Sounder Knoioledi^e of the Jafniueie People Py. 
J W. kobcTlson .Scott. I’p. XXV-f 440 H-pIaLeC’ 
(London j. Miirrav, 1922) 2js. net. 


'"T^'lflS IS an eminently readalile book, giving not 
1 oniv (111- tamiliar glimpses into superficial 
Japanese lile, but also treating of the economic lile of 
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the nation in a really profound manner. The author 
spent four and a half )curs tra\'ellinj? throu^dt the 
couiilry, studyin" the habits and thouj^hls of the men 
and women of the countr)'sidc, who were trained under 
rural schoolmasters and Milage elders and are li\m,u 
theirlifeunderthc potent swayol lonji-estahlished tradi¬ 
tion. The modern industrial developments ot faUory 
life are also depicted with a sure hand,and where there 
IS much to praise there is also much to condemn, i'ur 
example, the conditions under whuh silk-lactory ,mrls 
work are little short of .slavery, and would be impossible 
in bn^dish-speakinir (ountries. On these and other 
deeper aspeds of Japanese lile the author evidently 
.speaks vvitli knowled^je. Witli leal symj)al]iy an<l 
honesty he de.sinlics the present-day soeiolo^ical (on- 
ditionswinch ruleann.m^ the j^rcal majoiityol Japanese. 
As he himself says, he went to Japan to see the (oiinirv- 
men 

“ Tiie Japanese whom most ol the world knows are 
towmfieil, sometimes Ameiiiaiused or luirnpcnniseil, 
and, as often as not, elaborately educated. Thev are 
fieijnently remarkable men Thev stand tor a ^reat 
de.d in modern japan Ihit llieir untounified (onnliy- 
meri . . . What is ilic ir health ot mind and body ^ bv 
what social and moral principles arc they swaveeP 
To what c'xtcnt are they adec|iiaic to llie demand that 
IS made ami is likc'ly to he in.idc* upon lliem ^ ” 

Such are some oi the cjuestxins which Mr Sc oil sets 
himsc'if to .inswer This he does bv dc‘scribin,:i his 
\\anderin;;s in various proV!n(e^, touching upon all 
kinds of Jajianese customs as iluyv come before him 
'i'lic result is m many c ases a c urioiis mosaic of randcmi 
lhou;;hls. greatly satisfyma to one who has lived in 
Japan, but |)njb,il)lv not .1 little ('oiitusin^ to one who 
has never i>een there .incl is readniL: for enliulilen- 
nic lU. In other c haptc is, howev et. there is a siisiained 
and serious disc iission ol some hto.id <ispe( t of lai>am'se 
Me In all eases the author writes witli a tieshness 
and aceiiraiv which bespeak a lull knowledge and d 
disc nminal me: jnd;iment 

IMalm;; as it does witli the laits at (!ic‘ basis of 
human hie, the book is aptly called the “ l''oimclations 
of Jaiian ” From this point of view tin- l»ook is a real 
acldition to ethnolo^ic'al lileiaiiire, .ind is worthy 
of eoiinnendalicjn iii the pa;^c^s ol N'vrcKi', For thc^ 
more seiious student ol industrial c-eonoin\ there .tre 
some inteioslinj; <ippcndic es with instmetive stalisuc s ; 
ancj well' c'lioseii dr.iwm;.;s and pholo^taphs eluc'klate 
many ol tiie c]iies|ioiis discussed Amoii” the sulijeets 
Healed .il <‘onst(ler.ibie len.iitii are the cultivation cjt 
rice, lilt' whole pioeess ol seiiculture. the problem of 
labour, and the education ol boys ami ijirls In (on- 
clusion It mav bc“ said lhal Mi .Scott has the ;:ilt of a 
true teller of stone . many ol which show Mrlh in 
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a;.;rapfiic w'ay some c haraetiTislic trait.sof our Fiistern 
Allies. 

Hull and the East Riding;. 

Handbook to llrill and llio i-.iwl Ridni}’ of, \otkshih' • 
IWparcd for tho Mciiihri\ oj the .I’isonalion 

for the Ad7<ancenu’nl of knuiuv nn the (btosion of 
their f mt to Hull, in Seplcmbei H)’> Fdited hv 
Shep[).ml I’p viiti (London and Hull 

.\. brown and Sons. Ltd nije ) 

^T“'IIK ideal h.indbook in conncMon with the annual 
1 visile ol the briltsli .\sM)c i.iiiou h.is vet to be 
vviitteii. bat it would be unlaii it we withheld the full 
meed to the editor and siib-eoniiniltec- who h.ivc* 
produced this inteiestiiu; publication If apjeroaches 
nearer to our icteal llian tli.it ls^ued at anv pu’vious 
nieetinf^ , so f.ir as possible technicalities h.ive been 
.ivoided, lor the work is not mlciideci l(»i the expert, 
who alreadv knows liu* sjn'ci.d woiks and ailicles 
relatiii” to the dillclciil Mihjccls tre.itecl o! It is 
essenliallv a j;uicte for tlic' avc-ia_ec‘ meml)er who 
wishes to learn soinetlinm oi the hisloiv. arc liax)lo;;v. 
anticiuities, lolk'lolc^ ;;c-olo;iy, natuial histcerv, and 
economics ol t!ic‘ town and disiiict in which the 
jKirhanienl ot sc ien<e has rec eiitlv bc-cai held. 

After .1 bricl account ol the evolution ami pnowth 
of Hull, we pass cm to slioit .a c oiints ol its p.ist history 
and anlic|uilv. its rise and prom'css. jil.ues ol interest, 
Hull coins and tokc-ns, its cliaiteis. c-lc 'I'he vaiioiis 
piehistoric rc-m.iins ol jvast ^'o^kshlle are bncily 
(k'sciibcfl ami illustrated, .iml iiileicsiin^ chapters arc 
devoted to the Romans. Anjilo-S.i.xoiis, and Danes in 
this division ol th(‘ county 'I’he Rev (anon .\ X 
('ooj)er contiibutes a vvell-illiisiratec] chaptcT on Ivast 
Ruhnv; churches, and Mr. Jolin Nicholson one on 
Ivast kidinv: place-names 'I’hete .ire lurther sections 
Ire.ilim: ol the chaiilies, eii^meeim^ and sliipbuilrlinps 
eclmation. auric'ullure m the F.ast Kidin”, while the 
^colo^v ami lost towns oi (lie Humber leceive very 
full tre.itinent at the hands ol the editccr. 

Xeailv thiee hundred pa;;es are devoted to the 
clc-si iiption ol (he laun.i ancl lloia, and m spUe of llu: 
fact llial some ot tlie wnteis have not been able to 
dep<irt Irom the' useless local list method ol treatment, 
the various eonlnbutors have li.indled tlieir sc*ctiims 
most .ihlv. An outstandim; leatme is .Mr. John^W. 
Tvivlor’s exeeilent iieeount ot the land ancl treshvvater 
molluse.i. Tli<‘ weakest section is undoubtedly that 
on the Crustacea, wlmii is unloitunate, as much good 
work has been done on the non-marine forms 

.\parl Irom Us value and useiulness to the visitor 
to Hull, this work vvill lullil a doulile servic-e il it scTves 
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to show tiu' citizens of Hull the many points of interest 
tlioir city po^se.ssel^, and of which they are the trustees, 
fhe wealth of illustration.s considerably adds to 
the interest of ihb work iuiture (‘oni[)}lers ol the 
P.ritish Asmk i.itnm l<Kal handlxjok will do well to 
study ciueiiilly the Hull model W. K C. 

Our Bookshelf. 

The Biulo^v of the .SVu.s/mic. Il) V. W. I''latt<‘ly and 
('. L Ualioi). I*j) w'l h j6 jdates. (London; 
Sid.^wii k .1)1(1 Jai ksoii, I.td , 1922 ) lOv. net. 

Tiik sliid\ ol /ooli)^\ troin I lie ecoloi;iral standpoint 
has ni.ide lapid strides in .\incri(a under iJie eneryelie 
le.idemhi]) xl l>i. Adams and i)r. Sheltord, and there 
has been a siea*]) output of (eM-liooks and popular 
books on Nature simh wiitten Iroin tins point ol \icw. 
In tlii-s (oiintr), zoolo,aical ciolo-y ii.is leceived very 
little attention, and we weleoiiie, iheiefoie, it only on 
these ■ground', this eMilleiiL woik 011 the biulop:y ol the 
s(.ishore. A^ the aiiilioi'' ])(iint outj their imok is not 
intended to supersede i)Ut to Mi|^plement pre\ioiis 
works whiili li,i\e been written on elassifiiatory and 
inoiplioloi;nal lines. In Lo i, the) denuind a jirevimis 
knowledee ol (iassilh anon and external inoiphoioi;)' 
in those who U'^e itieir woik tlix'en this the aulliois 
have direc’tici sjKeial aUeiition to lunelionnl biology 
and to tlie adaplalioiis which or^Miiisins jiresent to 
marine lile in all ll^ ph.iscs. 

'riie book Is an e\hausli\e suiiimar) ol the kiiowm 
facts of m.itine bi(jlo;^V Horn llie eeoioyqi al j)oint of 
view', and nweals .1 wide l.iKtwIed^e ot the literature 
ol tlie siil'p'i t. The illiMialions are ^'ood and adefjuale, 
and the ad\ne j;i\en on the methods of eeoloj'Ksd 
reseanh should be most usclul to studenl.s. The 
authors, however, liave not been (onicnt ineiely to 
.summarise known iaits. Tlie bocik bris(|{‘s with 
Mii’^eslions lor rescan Ii and further in(]uny, and in 
ihi.s resped is most sUmiilatinj^ It should he in the 
hands of all students of marine biology. With its help 
more real knowled.ae ot hie m the sea will be obtained 
than from .my oilui text-book we knowx It is not 
enough to know' itie mere pojmjalion ot the sea ; some 
knowiedge of the laws govcnnng lile there, and of the 
actions and interactions ol organism and environment 
IS vastly more interesting and stimulating, and the . 
work under notice supplies the right kind of guidance : 
in this inspiring field ul study. 

Catalogue of the fioohs, Maunsenpts, Maps,a}id Dmwings 
in the Iiri/u.h xMiiseiiiii (Naturul History). Vol. 6. 
Supplement: A-I. Tp. ^' + 511+48. (London: 
British Museum (Matural History), 1922.) 2/. 155. 
The Librar) of*lhe British Museum of Natural History 
IS probably one of the most eom])]ete,and certainly one 
ot the most important, libraries of works on natural 
history in the world. Tlic publication of a catalogue 
of its ciji^itenls has been of immen.se service to scientific 
w'orkers, who find in it a valuable guide to the literature 
of their subject and a w’calth ol bibliographical detail 
w'hich of tlie greatest value m settling vexed questions 
ol priority ami ensuring accuracy of relercncc. The 
first half of the supplement to the mam catalogue has 
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now been issued and serves to give some idea of the 
natural grow^ of this .splendid library. Like the pre¬ 
ceding volumes, it has been, prepared by Mr. B. B. 
Woodw'ard with the same meticulous care and accuracy, 
and includes as before the results of much biblio- 
grapiiical reseandi by the autiior and Mr. C. D. Shcr- 
born. The 48 [>ages of “ Addenda and (mirigcnda ” to 
tlie mam i.ataiogue consist almost entirely of additional 
l)ihhogra[)lncal inionnation which has accumulated 
sime tlie catalogue was published. 

The e.xjH'ndilure of pubhr money on the publication 
ol a (aialoguc of this kind is more tiian justified by its 
extreme value and uselulne.ss, though it is a pity that 
so valualilc a work as this supplement sliuuld have 
l>een sent out in a pajier cover. For its own value and 
for the .sake of unilormiiy it is worth a binding similar 
to its predei essors. Sdeiinric workers are gr.iieful to 
Mr. Wuodwaid and to the trustees ol the British 
Museum tor having made the lesources of their library 
known m this readily atccssible form. 

Obras eoiiiplctai y correspomiencia cieutifua de Tloreii- 
law Anicghuw. Voliimen 3. La Antiguedad del 
Hoinbrc en el Blata. Ihiigida por Alfredo J. 
Turcclli. I'p. 82], (La Data; Taller do Iin- 
presionis Ofiualcs, 1915.) n.p. 

Tills Ihinl volume of the hands(mie collected edition 
ol the late l'■lo1elUmu Ameghino’s gcologic.il and 
pala'onlological works now being issued by ilie govern- 
menl ol tlie prov'im e ol Buenos Aiies, is a reprint of liis 
tre.ilise on the antiquity ol man m l.a Plata originally 
jnildislied m 1880 Francisco Moreno li.id tlien 
just louiided the Anthropological and Arcli.eulogical 
Museum at Buenos Aires (afterwards icinoved to 
Li I’lat.i), and AmeglimoJiim.self was sUidving with 
Henri (.rervais m Pans, where he exliibilcd part of his 
collei.fion al the Universal Kxpositioii. The author 
was thus well furnished with materials, and liad un- 
iisu.ii opporlinnlies of making himself acijiiaiiued with 
tlw latest advances in llic subject of the aiilKjtiily of 
man. While describing the icsulls of Ins ow'n re- 
scaiches, he thcictore took tlio opjiortunily ol making 
mail) refcreiiK's to Kuropean and Noiih American 
WL»rk whu:h were illuminating. Ills volume is a most 
exhaustive discussion oi the remains cif the handiwork 
of prehistoric man discovered in Argentina, illu.stratcd 
by twenty-jive large plates. Ol the skeleton of man 
himself no important fragments hud at that lime been 
found. The geological oliservation.s are particularly 
valuable and interesting, and Aineghino .seems to make 
It quite clear lor the first liiue that the man ol the 
pampas was a contemporary of the extinct glj'ptodont.s 
or giant armadillos, and actually used their large bony 
carapaces as roofs for hi.s lowly habitations. Although 
naturally out-of-date, the whole treatise is a valuable 
•record of facts and observations, in which the reprint 
will .stimulate renewed interest. A. S. W. 

Le Pole Slid: Ilistoire des voyages antarctujnes. Bar J. 

Kouch. rp. 249. (Paris: Krnest Flammarion, 

1921.) 7 francs net. 

M. Rouen was one of tlie oflicers of the Pourquoi Pas ? 
in Dr. Charcot’s second Antarctic expedition, and 
familiarity with the conditions of navigation and the 
privations of wintering in the Far South has given him 
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a great advantage in dealing with the history of 
exploration in the South Polar regions. With the 
space at his disposal no one could have done better 
than M. Rouch in setting forth with equal detail all the 
outstanding Antarctic voyages from that ot Cook in 
the Resolution to that of .Shacklcton in the Kmhname 
Except lor a very few slips in the spelling of names 
{Thun instead of Chun on the VaJdwia is the only 
serious one) the accuracy of the work is (juite renuirk- 
able, and the facts regarding the various espetlitions 
have obviously been selected from the original 
narratives. 

The style is lively and s\inpalhctic but concise and 
sailorly. M. Roucli holds all CNplorers as his brotlier'; 
and there is a delightful air of cameradcrie m his treat¬ 
ment of the aspirations and achievements ot Ihitisli, 
Trench, Russian. Anierkan, Swedish, Nuiwegian, and 
German explorers. It is lefreshing to find tins fine 
French sailor giving ercHit impartially to his German 
rivals and ins French colleagues, and with an almost 
British sclf-etititism touching more frankly on the 
little shortcomings of lus iellow-eoiintryiuen than on 
those of foreigners. 

Pei haps the aullior’.s imaginalion has assisted a little 
in des<ril)mg the details ol .Scott’s Iasi expedition, 
but it he here allows dramatic tiiilh to prevail over 
verbal aeeurai ) it is in e\<ess of .S)iiipathv. 

The numerous illustrations arc e.\(client as showing 
.Alltan lie conditions, hut tliev oliviously refer only to 
the aiilhoCs own section of the region 11 R M. 

MinemI Loud Sun'cyin)’. B\ Dr. j. Unclerlull Thud 

edition, leviscd. Pp v iii -I- 2^57 -i 3 pi.lies (New 

York J Wilev and Sons, Inc. ; London ( hap- 

man and Hall, Ltd., 1922 ) ijs ()d. net. 

Dr. Undkriiili.’s book describes the methods m use 
lor the survey of the nimetal lands in tlie w'estciii 
poitioii of (he United States. It siiould eeitamly he 
in (he possession of all sun iwors who intend to pro( eed 
there , hut only the first three chapters are likely to 
!>e ol much service to mine suivevors m l•mgIand. 
111 chaptei I, on dire<t bolar oliservatiori. the method 
.)f ohtaming (lie true meridian hv single ohseivations 
on the sun is clearly and fulp e.xplained, with the aid 
of sevcTal worked examples, altei the denvatioii ol the 
formula cunploved has been given The luelhod ol 
olitainmu, latitude iiy solar ohsc-rv.ition is als() hiielly 
desciihed. Chapter 2 dc'scrihes the Shattuek Sol.ir 
Attac hnient. The Bui L Solar Attac hmenl,.incl the Berger 
and Sneumiiller .Solms and their use for finding tiiu^ 
meridi.ui and latitude. Of thes«. the Shattuek .Sol.ir 
Attaclinient appeals to find most favour with the 
author, who .states that he has obtained perlex 11 he* ks 
on this instrument liy clneet observation ol the sun, 
('haptcr 3 is a uselul ai count ol travcTsing .ind measure¬ 
ments, including .stadia rnea.surcinenU. Other < hapters 
deal with location surveys, including caleul.ilion ot 
areas by the doul)le mcTidiaii distanro method, patent 
.surveys, patemt field notes, Land Ofiice and Records, 
and llie examination lor commissions as United States 
Mineral Surveyor with tvpical (luestions and solutions. 
The appendix includes extracts from the Manual of 
Instructions lor the Survey of the Mineral Land.s of 
the United States. 

NO. 2764, VOL. 110] 


L'Odanographie, Par Prof. J. Thoulet. {Science cl 
Civilisation ; Collection d'exposh syntb^tiques du 
savoir humain) Pp. ix-1-287. (Pans: Gauthier- 
Villar.s ct Uie, 1922.) c) francs. 

This book i.s one of a ^erie.s vcliiih olTeis a gcncTal 
account of modern sueniific research m its relations 
to civilisation : it is wiilicn m a plea^anl^ eoiumuous 
manner and, on the wliole, is a very good exjHisitioii 
of the main re.sults ol j)lysual ot e.inography. It 
follows the line ot trcxatnieiit whnh appears now to 
huv'o become classn.1I mikc the publication of 
Knimmeir.s big hook in i(>07-ir an aeeouui of 
thc^ bottom of the ocean and us deposits , the physics 
and chcmi.slry ol sea walei , w.ivcs and litlcs, and the 
formation ot icc. The oecMu in its rcdalion to lite and 
the development ol the fousliore and coasi-line arc 
.M’.ircelv touched. The theory of lln' tides is dealt with 
very slightly, and the statement is made that all tidal 
problems have been elucidaleil l>v .Viry’s “ tlieorie des 
onduIatioiKs ” : cpiite l.itelv, ol c'oiiisi', the dyn.imieal 
tlieory ol the tides has heoi .ihnost li'anslormed. 
There is no aicount ol the meihods ot preiliction. 

In siH h a work as this licuics and chairs are in¬ 
dispensable, yet llic hook iinclcr review onlv (onlaiiis 
eight text-figures and tIu'scMre railierdtlln ult diagiums. 
It ('.'111 lie read witli ad\.ullage .ind h\ the* mni- 
prolessional re.ider oiilv with (onstant leU'ifnei' to a 
good atlas ot plysieal geociMphv, ami there is no such 
woik m existence wlmli im hides alt the recent in¬ 
vestigations of marine (urrents .ind drills j. j. 

The Misuse nf Mind: A Study of litigsou's Attack on 
IntcUccliiaUsui Bv Kaiin Stephen (liUern.itional 
Lihiaiv ol Psvdiologv, Plulosophv, and Seientifie 
.Metliod ) Pp 107 (London Kegan Paul and 
t'o , Ltd : New \'oik- ll.iieoiirl, Ihaie and Go, 
file . i(>22 ) r*s r»(/. net 

This important study ol Beigson's philosopliv )s not 
an attempt to epitomisi' or expound the principle*, 
tlu; method, Ol the p.irtu iilar c onlent It, i oneentrates 
on an attempt to underst.md what isg<-uer.dlv rcyeeted 
ns unintellmihle—-the attack on intellec tualisin In 
Beigson's view the tradilioii of philosopliv is all wrong 
and must he broken with, pliilosoplmal knowlc-dge 
can he obtained onlv hv “a levcrs.il ol the; usual 
work ol the mlellecl ” 'Hie .uillior gives us in three 
chapters first a cntuism ol “explanation.” then a 
critK ism cti “ laet,” both with lelereme to Beigson’s 
themy of cli.inge, and in a final (h.iplc-r shows liow 
light IS thrown on the problem l>\ hi.s theory ol the 
relation of m.liter to memoiy. 

Les Sciences et k Pliiralismc. j’ar J -If Rcjsny, nine. 
(Nouvclle Collection .Scieni ilupie.) Pp. iv 1-219. 
(Pans : I'elix Alcan, 1922 ) 8 francs net. 

M. Rosnv's lliesis IS that ” pour retroiiver runififrme 
nous soinmes contramis dc nous lahattrc siir des 
substances ou dc-s energies hypollicHic|ues. ivn fin de 
('ompte, rhomogciine cgie nous trouvoiis est subi ou 
crijc {)ur le moi, mais non strielemenl donnd par 
les chases." The volume eonlam.s a lucid discussion 
of the most recent lliconcs in nuithcmaiu.s and 
physics. 
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Letters to the Editor. 

yUtc Eiiilor does not hold himself fespoiiMh/c for 
opi/uo}i\ expressed by In': coi'>c\po>jdeHt\ Ntiihtr 
can he undertahe to nlnrn, or to iofre^pond 'a'lth 
the lonters of >elected mam/Mripts intended Jor 
this or anv othei p,nt of i\AiLMvi- No notice n 
taken oj anon\'niou\ cominunutiitonsl\ 

Mersenne’s Numbers. 

1 \ itiy pu-sidi'iitial .ulthes-, to Scilum A of the 
Ifniish As^<m i.itioii, u pnnU-d jii Xaiiki. (September 
lO), I slated lliat 137 was tiie least \alne ol u for 
wliiiti the jfiiitie or tompovpe < harai ter ol j" j 
was still iindetided Mr \V \\ K’oiise Dali lias 
pomletl oil! to im“ Ibat this is ineonctl, as -1 
lias belli shown to be eoinposiie ])\ M \ (ii’-rardin 
[(omptt'~ ytinliis du ( di\ SotdlE Snruute^, 

lo.’o, [)p sdA)} 11'*“ lesiill IS ipioled ui Ike 
Anieihdii M atht iiiatii d! M oidhly, \oi _'8, [i _^8o 

The Miimbc-r j yi sJtoiiUi tlieieloie lie substituted toi 
I.t7 \\liere\er it oieiirs in m\ addiess 

I ho antlioiities 011 uhnii I jelied were Prof L h- 
l)iiks(in's "llistoiv of the 1 lieou of Nninbeis" 
(\ol I. Wasliniitton. ,nid tlie se\enth edition 

of Mr Koiise Dali’s “ Matliematn al l<e( UMtioiis " 
(i<)i7, now superseded b^ Die tenth) M\ (|uot,ilion 
Irom .Mr J<ouse D.all w.is taken, .is 1 st.ited, fioni a 
painjihlet wntleii thiil\ \ears a^o, and is, of unirse, 
not to be inteipreled .is .m expussion of his presimt 
\ lew (f II 

N'ew College, O.xfoid, (.tt.lobel 


Animal Mechanism. 

Tnr; notion that the i. f^s ul .iniin.ils lieluue as 
jieiuhihims is ascniicd to tin* bioilieis W’cbci I tan 
find no indic.ition that the notion was nuue than ti 
f.jeneral one, ami, in tlie ;.^enei.d sense, wlit'ii pointed 
out, It is obvious to a student ol dvnainies, lor le^s 
have inertia and weight .ind dvnaimes is icasonably 
no.ar to the ti iitli 

2\ bellcT \ie\v mav aiisi' fioni tin* supposition that 
annuals in.iv be reg.irded .is <i\manin.il svstenis witli 
many n.ilur.d inorles ,ind lieipiem les, .md that .uiirnals 
ailapt Dieir nietiiods of loioniotion and otli<‘r actions j 
to suit these fuiid.inicni.d c fiarai teristu s ,\s 1 
e.\.ini()les, we have the lounging gait, of verv t.ill men 
and the apparently eni-igetn step of short men 'JIh- 
tripping, hall running sp'p of w<mien and (.iuldren is 
also 111 point \part fiom mere legs the monumt of 
mcrti.i about the feet must be inijioitaut, .is may be 
.seen in the .stately c.image of ipiite slioit w'omeii in 
the least when cairving watei vessels on the head 
Sir (ieoigi' Gieenhill has given s(.\»t<i] e.v.tinples of 
this in Ills notes on dvnanucs, among them being 
intcie.sting examples of the eairving ol .soldiers' kit 

A further [lomt ol intc.est anses in regaMlnig legs 
a little closely, for they .ae not simple but inultijdc 
])enduhims with moi< than one latural mode When 
a horse 01 m.in is wallving the leg appeals to vibiate 
in the slowest mode ol tiie pendulum and the joints 
are^ir ajipear to be on one side of the vertical In the 
running gait, however, the thigh jiomts forvv.inl while 
the ]ow<T jiarls point liackw.irds ITob.ibly the 
“ reason " why a horse’'- forelegs .ire more fieMble 
than the hin<l legs is to make him nimble m balance 
and steering, a liorse could not stiii'iblo with his 
stiff Innd logs 

■J he dynamics of locomotion is of interest to the 
student of engine balancing, for in the natural g.iits of 
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man and horse tluTc i.s a utilisation of balancing 
juiiK iplos In man the right leg moves forward 
while tile right arm moves baikward, m tlie horse tlio 
right Ic'gs aie alw.i^s moving m opposition and 
siinilaily tlie h-ft legs, ol ionise 'J his liolcis for the 
walk, the tiot, .uid tlu' gallop, <il! natnial modes fii 
the .imble, an artifui.il .stiide due to the tr.imcr, the 
legs on eitlwr side aie in jihase and .in ung.unly motion 
results, though il is comfoitable for tiu* ridei' 'Ibis 
amble stride is natural to the giratle, but the latter 
li.'is a long nei k ti; give it j>oise I'he balaix mg view 
of amm.d locomotion may bo realised at once by 
any one who will ti\ to lun with still .inns or will 
try to walk with his arms tucked up in the rimuiiig 
jM.islure 'I lu‘ iiiniKM is lomjxdied hv' dynanms to 
move his legs m a ipiicki.-r mode than when w.ilkmg 
Ills aims aie so jointed th.it he cannot alter their 

p(“ of vibration, and ho is theiefoie eompidleil to 
reiiiue tiieir merlia in order that tliey ma> oscillate 
m time with Ins legs | hi' b.d.mco from llii' engniec! 's 
jiomt of \ lew isimjiei feet, .iml thus stresses are imjiosed 
m the liimk lleiiie spiinteis are well-bodied men 
anil hor'>es need guth for sjieeil \s a final (‘xample 
ot these f.u ts, l<‘t <inv one try to run to the station 
vvilJi .1 heavy siiif-iase in his h.md Portms usually 
cmy sucli things on then shoulders and stride 
lalhei slowly 

Thcne is a fuitiici j>oint of interest m conncMon 
wjlli the visceia 11 dvn.nniis is true, the v.mous 
iiileriial organs li.ive iiieilia and (hen -ittachmeiits 
have elaslidlv , thus tluv must jxissi'ss natui.il 
fr<‘<jiien( les This being so, tiiev’ must liesiibiect moie 
or less to the plieiionieii.t of rcson.iiicc Is sea¬ 
sickness, siibjci tiv e .igdicies .ipai t, to lie expl.lined m 
tins way '' Some people ix'foie emb.irking have a 
cojiious lined, otlieis pm their l.iith .iinl hopi' to a 
sjiigli' bottle ol stout, vv liile v el others pioc eeti f.isting 
Is this a pli.isi' ol dv namn .1 1 tuning '' In i«h f I read 
a slioit paper on the dvn.imns of tlie luim, 4 ii loot at 
tile Jbitish Ahnlic.d Assot lalioiTs suimiiei meeting 
I'lu' outcome ot the discussion was thal lonuitv was 
more potimt Ih.in mech.iiucs, or, m other vvonK, living 
tissiii' m.iy varv in its j>io|)erties on .uiuiinl <d tone 
Ol debilitv to a di'giee vv hn [1 wdl e\( ecd the inllucnce 
of lonligiiialion 'IIk' contention would be that 
while astiiiigi'Uts or food ina\ .liter tlie ellecls of .1 
s(“a vovage, (he mtum is due to dvnanmal effects. 
Die ineilia of the stom.n h or the silliness of its 
suspension is vaiicsl opiates and siicli like aie lieie 
exi hided 

A medn.il vvntei (d some euimeiue leienllv' advo- 
caleil walking because “ \ahire lias on!.lined that tlie 
finest (‘xeri ]s(‘ of all is that wlinli slie Ix'stovvs " 
While this IS reinuusvcnt of Ibune’s " Ilaivreise," the 
grecninss of grass .ind the length of .1 donkev’s <“ars, 
lh('rc‘is in it ni.itter tor relk'ction Motoi c.irdesigiieis, 
led bv Di I .inchester, have found th.it the most 
couifuifable jucdonim.inl iiatiir.'il fnspiencv of a 
nu'toi car is between .So and 100 pel inuuite , it is a 
ciinoiLS (oiucidence that this is also Die fieipioiuy of 
the ordinary walking step lias the human system, 
enforced by dyiiainus to walk in a ceit.un rhythm, 
accimied .111 internal system an<l a nervous organisa¬ 
tion to nu et tins ihythm ft is vvortliy of note tliat 
in certain i .irs sevei.il dogs .iml (Iuldren h.vve lieen 
a( Uially and v loleiitlv sn k and m other e.irs sjirimg to 
V ibrale with a (hllereiil n.itui.il j)(“Mod they aie immune. 
Shall we, disagreeing with SJiyloek, say, " It is not 
llieir humour, but tlu'ir nalural Irequeiuy ” 

H S Kowt-i.l, 

Din'ctoi of Itesi'arch, 
Kcsearch Associalioii of Ibitish Alotor 
and .Allied Manufacturers. 

15 liolton i^oad, W 4, September 20. 
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Vegetable Rennet. 

I HAVi: I)oen endeavouring to make a list of pi.ints— 
leaves, llo\V('rs, se('(ls, el( - used in various countries 
for coagul.itmg milk in plate of rennet, olilaiiied fioin 
tlie stoinaths of voiin^' annuals , .m<l 1 shall bo glad 
to le.ini of any .uldilions that inigdit be tuade to ilu“ 
following list —(idliiim rc;//n/, co(tf;!iliiii^. 

}'icti‘< Cvnarti caii/iDu nlu^, ('viuiki '>ii>/yiiiiis, 

i iffditifs iiitltins, ( n/rns hoicdulti^, Diosrta 
Diiliirii Stranioniiiin, Pi<;iiiii ‘m/Iuuiiii, l.ul'iiui^ hir\iitii'<, 
Ptdutis hn-dilus, I'lnguicttln vtt/giui^, (dmii, 

Cyofahina Bnrhui, Pluizva stiidd and Slyrhlds 

asper 

W'llh regard to some of the ])lanls n.inied above, 
i would not<‘ that tlu“ lefenmces ar«“ no( veiv- tli'ar as 
to their use lor milk (oagulalum Any information 
as to plants used in former davs or at the pieseut 
time would be weltome aiul U''efiil A Hindu, also 
an ortho<lov jew, (annot touch, I undeistand, a milk 
prodm L that has been coagulated by leimel obtained 
I101U ,1 calf’s stomach, and nuist theiefoie usi' a 
vegetable coagulant, and I believe that thoie are 
ofliei laci's m olher parts of Hie woild whuh use 
vegetable (oagul.mt-« So fai as 1 am aware, an 
approximately complete lisi of plants usixl m v.inoiis 
pa I ts of the woikl foi coagulating milk does not exist, 
and wluTe a lehTCiU'e is found, didails giv'en are 
scanty ns to part of plant used, its prepaiafiou, and 
melho'l of use K Hi i.hO'K Walt vci. 

4 least drove', Cardifl, Septembei 


A Question of Nomenclature. 

lx his imtue ol Mr S () Haves's “Swibdiing 
l'apii])nient for IViwc'i Contiul " m Naiuui-. ol 
Sc.-pteinlx'i i(), p ^74, V onr lev ic wer, eominentmg on 
cnii'cnl \ni<-i icanesc'. s.i\s "I'lectneal engine<-rs 
lalkecl about ' ommlnis b.irs ’ thirty years ago, it then 
bee anie ' bus liais,’ .Old now <ipp.'rentl_\ it has bee ome 
‘ luissc's ■ ” Webster, who mci> be coiisideicd as 
an autlioiilv on tli<‘ language of tb.it great natioii, 
detinc-s .1 buss ns " a kiss , .1 rude or pkiv liil kiss , a 
smac k,” <111(1 (]n(‘tes Jlerruk to the ellec t that 
Kissiti'^ .ind laissiug dillcr bnfli 111 this, 

W'c biis^ our wailloils, l)iil Oiu wives Wc' Kiss 

So tliat allhongli m both " bus bais ” and “ busses ” 
llieie is intimate (oiibut and .U limes elecliieity 
p.issc's, It can sc.iKC'lv lie s.iid lii.it the two leinisaie 
\ non\ moils Noi c <111 it be said lli.it tlie ml lodiu turn 
ol siK'li terms into electiic.d eitgineeimg is to Ice 
comiuendeil b' H Mvsiius 


Capillarity. 

lx .1 li'ltei' on < .ipillanty m N \ 11. hi-: for September 
10, p t 77 . Mr Wilson 'lav lor shows li(-)w diKic iilt it is 
to aceoiiiil on ])lnsi(.al grounds lor the pheiiomeiui 
exhilntc'd l>v h'piid films 

It mav not lie (mt*'ot pl.iee m the cm ninslinue-s 
to lefer to living l,.uignuiir’s views on this subiect. 
givi'u by him m a ji.ipei on “ I lie ( oiisiitution <m(l 
I'lindameiital l’ioi>erties of Solids and l.icpiids H 
I,i<iuids''t \m (hem Sex .vol vxxix , Seplianhei I(M7, 
p 1852) H.ingmuir cites a few ol thec.isesm wtucli 
tiu' fon es between tlie molc'i nies have been c oiisidered 
to bc' radial fooes whieh v.irv solely as a tiiiiction of 
the (list.line 1 >etvvecn moleenh's In all tlu'se cases 
tlie investigator lias coiisidere<l the* phenoinena to 
bo pbv’sK .d 111 nature He tlicn goes on to Kunaik' 
" The cliennst. on the othei hand, in stndving tlie 
propel til's of matti'i, iisiially employs tol.illy dilleri'iil 
methods He is ofti'u most interested m the cpiahta- 
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tive aspects of the luolik'ui, .ind tlie ([uantitative 
rel.itionships aie nsu.dlv limited to those dediiciblc 
from the law of imiltipl.' (oinluinng piopoilimis, llu' 
law oi in.iss action, 01 the pniuiplc's of theimo- 
d\nainii.s W’lu'ii the i lu'inist docs consider tlu' 
forces acting i.•elwc•en .iloms .md molecule's, he' does 
not look upon these .is loni % ol .itii.ufion between 
the (C'ntres ol tlie inolei iilc"', but lie tlnnks latliof of 
the spec ihc iiatme of (he .it on is foi niiug lUc- molecules 
.iitd the imiiiiier 111 win. h (lu'se atoms are .dreach' 
coinbmed with e.ieh ollui He Hunks of inoleciiics 
as complex slmctiiies, the dilleieiit poitions ol wine h 
can ac I I'ntirelv dilfeienl ly tow.nds ,inv giv eii le.igeiit 
l■'lll llieimore, lie considei^ Ih.U Hie toues involved 
111 chemic .d clianges have' .1 range of ai lion which is 
nsu.dlv milch less Hiaii the di.iiiic k'l of .1 molecule, 
and perhaps c'ven less (h.m Hi.K ol an .itoin 

Wli.vt has been (eiiued Hie ( lassu.d 'riii'oiv* of 
siiilaei' forces h.is piovcd iiscinl m its d.iy , Imt it 

imfoiliiiMtelv igiKues (■//,;;//. a/ djinulv 

K M Hi i Li.y 

Jintagil, Ivi'w (i.irdciis Ko.id, K’ew, .Suney, 
Se[)leinbei 1 <5 


Lead and Animal Life. 

Dh (fVRRi'.ii’s oominuim .iHon in Xviurr of 
Si'plembci |U. p pSo, oil ttie c Meet ol .1 lead s.dt on 
l.ejucloplc'roiis lai V,e, is ji.uI leiilaily inleiestmg to one 
wlio has been woiking on ,111 allied subject Keceut 
mv C'sligations ol mv ow n on tlu' t.nnia of lead-polluted 
slteanis in NoiHi (’.ii«ligansbii<'. .i^ teporlc'd at llie 
Hull nieelnig ot Hie Hntish Assoc i.itioii, jioml to the 
jin'sence ol dissolved h'.id salts m llu'se rtveis as 
dislnicllv ntmuc.il to the .upi.ilu |)opul<iHou, m 
parlicular to tlu' l.iiva; of (I'li.im msec t-groiips, sucli 
.IS 'IIK liojiteia, whiili .lie noini.div iion-c'xistcnt m 
tlic'sc' streams, Ihcuigli well ri'prcscntcd in their 
iieighboiiis 

I he i.i-sc of fattening of Weaid.ik' sheep on Icad- 
jKilhited pastures ni<i\ perhaps iirovide a p.ir.dlcl . 
w’hife It Is (jnite possible lli.it sni.iil doses of le.id m.iy 
luLve a tonic effect, cases ol le.id-poisoiiing pioper 
among J.irni live-stock 111 g.-neial .ue . oinmon m 
cert.im dishicts (sec' .1 papei cjii “ I’lnmlusiii m N' 
Cards " liy Ji Moig.m, l<uinidl "f (I C W .igru iiltiird! 
I)('pl , roi.s), ■Old iisii.dlv Ihc' pois.imng is ol the tv’pc 
known .is " c hionu ," Hie <'tfe< t lieing slow ,ind cunm- 
l.itivc, .IS is alscj est.iblisbed in the ease of le.id- 
poisoning <is ;in mdiistnal disease' It would be 
ml crest nig to know wiiellier Hr (.arri'f t’s expen men Is 
liave extended over mole' than oiU' ge'ncration of 
J.epidopter.'i, and whether thc' lepiodiufivo faculties 
vveie in .inv wav alfee ted K (' vrcimlk 

Depai tment of Zoology, Univ ersity College 
ol Wales, Abcr\’s(w'vth 

Polar and Non-Polar Valency in Organic 
Compounds. 

'rm-.Ri. IS an increasing lendoiu y on tlu' part (if 
org.imc chemists to apply Hu' Ifer/c'lius duahstic 
theory, in .1 modified form, to oig.uiic e ompounds 
In in my theoues of valency, nuhvicliial groups aie 
coils, lered to be more 01 less elccliopositive ^or 
electronc'g.-itivc, and if is possible' to arr.ingc those 
groups, .ipproMinately, in .1 f.iblc' of dc'scending 
electiopositive chanieter A dirfumlty which arises 
in examining this coiueption is to visualise thc 
transference of anything less th.in one ('lectnm 
hi'tween the group and Hu' rein.under of the molecule. 
There appeal to be at le.ist two kinds of forces 
operating botwec'ii atc.nns in .v molecule, which can 
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be designated as polar and non-polar. The polar 
character of the valency in the majority of salts is 
delinite, there is experimental evidence for the 
transference of electrons in these substances. The 
non-polar forces are particularly in evidence in the 
hnhings of organic compounds, and it is cxtronicly 
unlikely that transference talojs place to an appreci¬ 
able extent here' \Shlhout entering into a discussion 
of the nattvre of tin? non-polar forces, which may be 
electromagnetic, there aic two exj>lanations which 
may be given of the iimloubtcd positive and negative 
relationships of groups in organic, compounds In 
the first plate, there may be a partial transference of 
an election between the group and the residue of 
the molecule, or alternately there may be a vaiymg 
concentration of polar molecules m tbe typically 
noii-jiolar siilistaia c 

I ventuic to put forwaid a pica for the considera¬ 
tion of tills seiond possibility An eijiiilibrium may 
be imagined to (xist between tlie polai and Udii-pol.ir 
substances wbn li will be .illc(,tod by tbe temperature, 
solvent in wbuli il is dissohcd, etc. Thus, in an 
organic substaiue A\ thii equation, 

AX^^\X^.\X 

may represent tins kind of cijuilibnum, and the 
mote el'Htioiu'g.itive the gioiip X (lie more will 
tins loaclioii piocei'il to tile'right In those substanci-s 
whore tlio stalubtv ot tlic iion-jiolar airangcmeiit is 

very great, the occiirunce of both foinis, AX and 

AX, will be jMisMble, and in the presome ot a suitable 
solvent llu-se may give use to llu' ivsfx'ctnc ions. 
'J'his \ lew is in agiocincnl witli the occurrence of a 
group Ml some nunpoimds with an eUxtropositivc, 
and in otlu-is willi an elctlron<-g.iti\e tendency. 
The eas<' ot reptuement of llie group X by another 
group will lie delciminod 1>\' the comentrations of 
the pol.ir body, tlie }iota’ state being th<? actuc ioim 
of the substance f'hesc conccntiations may be so 
snndl as to escape lli<' onlmary methods of measure¬ 
ment. and vet bi' sulficientlv gn'at t(> I'xpl.iin the 
velocity of the chcnmal .n.tioii. 

\V T. Oauni k 

T-mveisity ( ollege, (lower Street, \V (.'.i, 

October .p 


The X-ray Structure of Potassium Cyanide. 

WkiiiNi. in a (onl<'mpoiai\' (J C S , Kcb T(i 22), 
Ricliard M Jlozoith goes details of X-ray in\estiga- 
tions into tlie crystalline structure of K(.-N, and 
conoliorales tiie \i(‘\v I'xpressed m a letter to this 
journal (XiiUKr, Aug ii, i<j2i, \ol 107, ji 715) 
that the underlying slruct-nie is tfu' fai('-centres! cube 
He give's () 55 A as tiu' length of its edge, which agiees 
very well -with the 6 51 A furnished by my measuro 
ments He goes furthci in that he assigns definite 
positions to the carbon and nitrogen atoms and 
cjuestions the opinion, expressed fiy Langmuir, that 
these constituent atoms of the CN radicle have a 
common outci electron shell 

Hozorth's comlusions are, to a ccilain extent, 
based on tin* assiimjition that tlie relativi* mlensilies 
of the spectra would fall oil in ,v normal manner if 
the* strur tun? were (|mtc like that of NaCl, that is, if 
tbe caibon and nitrogen atoms fornu'd a single cluster 
of elections which occupied tlu? same position in Ihi; 
K('N structure ,is tlio chlorine atom does in XaCl 
Ho publishes no numbeis rcpiescnting the observed 
intensitic.s, but give3^|,oo : 10 3 as the lelative values 
of the fiooj, [2oo],>H(Wd f30oj reflections that woiiM 
be requiied to satisfc Die m|uirements of his par¬ 
ticular striictuie, Jay own Tneasureincnts gave 1.6-17 
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as the relative value to be assigne<l to the [200] 
reflection, and the coiTesponding figure for NaCl is 
20. Now the fact that. KCN has a lower fusmg- 
point than NaCl suggests that even at ordinary 
temperatures the heat vibrations are of unusual 
amplitude, and this m itself affords a ready explana¬ 
tion of the fact that the intensities of the spectra die 
away more rapidly than is normally the case. 'I'he 
probable electron distribution in a composite CN 
radicle is another important factor wdiich would 
cause the normal sc<[uencc to fall off r.ipidly 
Bo/orth gives 1-15 A as the distance between 
tlie centres of the carbon and nitrogen atoms, and 
3*0 A as the distance between either of these and 
the potassium atom. He treats the carbon and 
nitrogen atoms as though they were of the same si/e, 
t)ut lie d(X*s not state whether or not tlic intcr- 
ini(dei distance is to be taken also as the eftcctive 
diameter In one case his figures would give 4-85 A 
as the diameter of the potassium atom compared 
with .pi5 A, whiili rcpiesents, probably to withm 
0*03 A, it.s value m tbe other ionised salts m which 
It oci.urs (VV L. Bragg, Phi Mag., Aug 1020). 
If, on the otlier hand, pi5 A bi' aci.cpted as its 
diameter m KCN—and incasuiemcnts on NaCN 
justify this proecdure —then Bozorth's figun^s would 
give 1-85 A as the elh'ctivc diametcis ot both carbon 
and mtiogen ; W L Bragg's values are i 3.^ \ and 
1-30 A lesjicctively 

Fortunately, there is outside evidence which bears 
directly on this qiu'stiou loom viscositv uioasiirc- 
ments A (.) Kankmo has found (Proc Rov Soc , 
July i')2i) that tlie (LN, molecule behaves 111 collision 
like two overlajipmg hard Sjitioies, ea< li having the 
size of a bromine atom 'I'hc diaimdci oi the bromine 
atom IS 2-^8 A, and that of a r.angimiir (.N radu Ic, 
as provided by X-ray mcasuiemcnts, is 2 v‘) A 

P A ('OOI’I.K 

Research Dept, Roval Arsenal, Woolwich, 
September 20 

Sex Change in Mollusca. 

With refctence to l>r R Spartk’s statement 
(X.\H7r';i-, Octobci 7, p j8o) that the ma!i' st.ige m 
the oystei is diu' to ttic loklnessof the teiiijiciatnre, 
it should be pointed out tliatin vaiious lu'rniaphiodUe 
mollusc.i, sueti as Helix and Anon, the leason foi the 
passage of ttic indilterent ('pilhclial cell, either to 
oogonium or sperm.Uogoiuiim, is .it pri'scnt iiiikiiown 
Olfler aillliois (Oiisideied th.it tiioso c('lls iN'ai V'>lk, 
or near a sujienor nutninental r.idms bee,one eggs, and 
that those less (exposed to steady streams ot noiinsli- 
ment beraine spermatocvles 

^Moie recent work has shown tli.it the inaltoi is veiy 
deep-seati'd, and such a conclusion .i-. Iln' .diovii 
(.aimot be taken as representing tlu' real state of alLuis. 
I have loiind that oocytes ajipear in regions of the 
ovoti'stis whicli aie scantily provided with yolk, and 
that spcim ceils api>ear in regions ri< h m nutriment 
Wiietlier tcmpi'ratiirc h.is anything to do with this 
has not yet been ascertained, but experiments are now 
111 jirogress, winch sliould settle tlie (iiieslioii 

In the casi‘ of Saccocirrus it h.s.s been sliown tiiat 
spermatocytes caiiglit up and ajncKised m yolk cells 
liave tiieir metabolism so altered that llu'y assume the 
appearaiu-i' ol (xjcytes, together with nucleolar ex¬ 
trusions cIiaractenstK of th(.‘ typical oocyte 

But ill I felix two ejuthelial colls side by side often 
metamorphose, one into an oogomuni, another into a 
sperniatogomiim, and one seems obliged to belie\c 
liiat factors other than temjierature or alimidance of 
nutriment are conciTiied J BkontL (Ivil.vbv. 
Trinity College, Dublin Ibiiversity, 

October 7. 
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The Galactic System.* 

l«v Dr. IIari.ow StrAi'Lh-v. 


I. 

’'MROUCiirOl'T ihc known sidi'iTiil iini\c‘isi' llim* 
is.ainon^ material bodies,an obxioih assoiiaiive 
tendi'mv. whuli we see well illiistr.ited in meteor 
showers, in satellite and planetary s\'s(enis, m hiiiatv 
stars, and in Iar;>er stell.ir groups such as the Pleiades. 
These \’arioiis products ol ^ra\itational orderin;; .nr 
clearly hut parts of still greater systems, and one ol the 
most faseinalin-4 ol astronomical studies is to attempt 
to seek out the structure of an all-mc|usi\e sidereal 
ori^anisation. 

It is pioposeil m this <ommunieatioii to dtsiiiss the 
structure and extent ol the sidereal system as iniheated 
hy leienl studies ot stell.ir clusters and yariahh sl.iis. 
Mv own ol)ser\ationaI iinestij^alions ol these ohjeels, 
and ihe dedtieiions based upon them, hayc been mainly 
published in ('onlributions and Comniunii alions (»l 
the Mount WiKon Obsersatory ' from 1014 to k>iS. 
'I'lie pix'sent disitission is made in the li,i;ht ol crilu isins 
and numerous tests to wJii< h tiie com lusioiis ha\c been 
subjei'ted duTm;^ the past lour or fi\e years. 

It appe.irs that we haye tliree principal types of 
celestial olijects to consider the dilfiise nehul.v, the 
st.us, and the nelmhe ol the spiral family. TIk' lirst 
two are generally thou,L;hl to be lelaled as pareiU and 
oflspriiyu 'I'lie stais, lia\iiyi; formed, as we lliink, 
out ol nebulous pre-slellar stales, ate, apparently, 
lar.nelv organised into i^roups, a (ommon. jiossiidy 
preyailin^ lotm beiii” the i^lohiilar (luster. It is Itom 
< onibinations ol llw^e 1 lusters that 1 be]ie\e our {.lalactic 
s\sieni has developed- From tin' work on 1 lusters 
lliere lan be little doubt ol the enoimoiis mass .md 
dimensions of the i^'.daitie system as (ompaiecl with 
eliisteis .ind nebuke Its flat lorm and heteioi;enei(\, 
Its (onlent ol mimeioiis fra^inentarv systems (opiai 
clusters, wide binaries, sjiei'trally-similar ,i;ioups) ol 
ajip.nvnily different a,t;e.s and sepaiale ortL;ms, and 
Its eonltol overlbe motions ol (lie 1 lusters and ne.tr-bv 
spir.ds, b.i\c led mi' lor some yeais to advoe.Ue the 
;i)'j)othesis that the (J.ilaxy is a ;_;rowiiii; <'oinposil(‘ ol 
disinteyratiny mmol's\stems 'I'be (htl.iw aiijie.irs to 
im hide all ihe « oininon saleieal t\ pes, w'lth lln‘ probal)le 
exception ol most nebul.e ol the spir.il l.unilv JIui 
ihc Jailer .irc .ippauntlv not stellar in <ompo-.ition, 
nor^alactie in si/e. I think piesent eviden'c lavoiirs 
but do( s not establish llie bvpolbesis tlial t\piia! 
spiral iicbul.e reprcstail a sidereal evoiutioii not direill}' 
coimcH ted with that nt stars 

The fore^oiiyii par.im'apJi ma\ serve as a laid 
outline. Soim- ol llie details ma\ now be nuisidered, 
blit, Itelore proteedini: willi the discussion, I should 
like to point "111 ih.it llie proposed interpieuitions 
mvoKe the lollow'iii” somewhat tund.iinenlal assiunp 
lious, if we (boose to (all tluan assumptions, (r) ihai 
tir.iyilation dire(ts the or”.inisati()n and motions ot 
celestial bodies; (’) that the ph\sie<d l.iw's we know 
arc eciuallv valid in all p.irls ol the spa(e wilii wludi 
we are familiar ; (3) that the Russell-Jvldinglon ilieor) 
of stellar evolution is (orred m its ,i;em'r.il lealines. 

* Ad.n>t<Ht from an AUdov- given bcf'iti- tliv DriUsIi A^'lronomn al 
A-'Si>ciati'm on May 31 . 
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(Vrtamly tiiC'c lliue aie not seiioiis resirn lions. 
On the fust I necil make no»oinment heie. The six ond 
ts the basis o| our bduU 111 ihe itema.il umloinulv ol 
(ondittoiis iliroiioiioui the sU'll.n ^\^(eln. It insists 
ill.It oiir stellar m'luhl'oiiihood is noi o])ei.hed bv Im.il 
laws. It Is .1 bi^blv re.isoiKibli but ms ess.iry assump 
lion lidoie we (.m s.iidv (oinpaic the liiminosUus 
and other properlus ol st.iis mar tin sun with those 
of stars in distant p.uls ol the umI.oIu svstem The 
llunl assumption. iIk' Riissdl-lvddmLiton ibiauv, is 
not neeessarv loi mv (oielusions (omerium; the 
dimensions ol the i^.iIuIk svsiem, but is essential m 
putt mo tooetlii'r (lie odu'ial s( beiiie. ami also in tiv in;.; 
to inler|)tet some aiioinalie' o! the sjar.il nebul.e. 
W’e miolit tall llie evolution.nv situiiic ihe L.uk' 
Lo( kvei - Ritter • S.imp-'on - l''imK‘ti - S< liu.P/s( liild - 
llert/spruno - Russell - FddiiUfloii - le.uis •• Kom'U 
llicot V, but Russell and l''ddiiU'ion li.iv e bet n 1 lie most 
nnjiortam eonirilnilots to the liieoiyv in its lac'cnt 
lorm, 

CoN’t I RNi\(. .SrvK ('i.rsn-Rs, 

Chislers of slars (.111 be pl.o isl in two lairlv distmd 
(alfoones, the ololiiilai liiislei.ol ulm li ne.ulv niiidv’ 
aie now known, .iml the open oi loose ( liislei, ol w hit b 
(hole are sever.il bundled 

Most olobul.u dusters (but not (juile .ill) .ip|(e,ii to 
be rem.irkablv alike in oj^ur.il stimliue ('ompaied 
with n.iked eve objeds tiicv .lu exliemel) remote, 
heme (lien si.ns, ihouoh .ipjiaieiillv very lainl, are 
atluallv of bi;;li mlimsK Imnmosiiv Few slars m 
olobukir(liisleis aie brio|iter tban the dev entli app.irenl 
m.t;;nitu(te. kkuli olobulai tliisiri (oiilains some tens 
ol ihous.iiuls of these mtimsK.diy laiohl stars, and 
possibly.I l.it ore.iler number ol dw.ii Is. wlm h .it piescnl 
aie beyond the re.it h ol oui telesiopes ()t hiLfb 
imporlame is tin l.id that the duster sl.irs .ippe.ir 
to be rein.ukablv siinikir to the st.its in the soku 
nei,L;lil>ourhood m spettial tvpe. toloiir, v.inability, 
and otiu'i piopei'ties. noluilbst.uidiny, the nun h lumber 
sItT.ir dcilsilv iie.n the (etilres (d ylobtikir (lusli is. 

Open (lusters are ol ^re.it vaiieiv 'riuy raii^e m 
bn Lilli ness ironi iiaked-ev e s\ siems, sm b as the 1 [ \ ades, 
to small, (Inn ;rriHipmLts th.il m.iv be notbini; more 
than (hame ai:L;re,L;alioiis ol l.unt Miikv U.iv .slats 
Opf'ii I lusters v.iiv also m rn hness, tn a|>paien( and 
real dimensions, m sp'lkii (oiueril One |)roperiy 
they h.nc m lommoii lliev .ire all neai the plane ol 
the Milky U.iv The disiame ot the .ivcr.iL;e opin 
(luster Is sm.dler than (li.it (j1 ^lobular dtisicis, but 
the deu imm.ilioji of disi.imes lor the lurmei is Ltener- 
ally subject to mudt umertainlv This lad is clue to 
varid) ot lorm and (onlent. .iiid lo the .diseme Irom 
open (lusters (ji |)c« uliar tv pes o| biylilv luminous stars, 
wlm h lor ;^lubukir (lusters sei ve l() deleinunc position.s 
111 space. ♦ 

The estimation ctl the disi.imes ol Ltlolnilar (lusters, 
which has bien the most import.ml part of the work 
on ibe scale ot the sidere.d uimeise, must be based 
on the newer methods ot measiinni; sjiace. The various 
tri”ononictrie.al methods, when applied lo ;;l()bular 
dusters, so lar ;;ive nei;.itive results, indualin!’ only 
that the distances arc \cr) ^treat. The various photo- 
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mctru muthotKihat had to Im: developed for this problem 
involve a < onsideralile amount of photometric, specuo- 
sropic, and statistical detail when put on a quantitative 
basis, and cannot be fully descrilicd in this article. 

The qualiliilivc applualion of the photometric 
mi'ihods, liowexir, is .sinijiU*. For exainph*, we need 
only assume that the l)ri;j:hlesi stars in a globular 
cluster hav^^ the same ,u tual lumniosiiy as the brightest 
stars III the solai ncighbourhoud, and we can readily 
lomputc (lie d^lame necess.try (o gi\e them the 
appaienl brightness tliat is measiiied. 

11 we admit the similaiit) of ghdailnr (lusters, it is 
obvious that either the apparent magnilude or the 
apparent diameter ran give us the di.slaTUcs of them 
all when once wo liave delernnned the dislanees of 
tliose nearer tlie earth. In prai tiec tlie di.slanees of 
the nearc.sl dusters have l)een deleimined from studies 
ol iheir variable stars, of their l)luc stars (spcetral 
type Jf), and ol iheir red giant stars ; and eheiked liy 
s[iectroscopieally-determmed absolute magnitudes and 
l)y means ol the relative diameters. All the methods 
agree in giving distances ol the same order ol magnitude. 
Wc thus find that the globular duslers lange m distance 
from seven th<nisand parsecs to values nearlv' ten times 
as great. TJieir diameleis are of the order ol a bundled 
parsecs. Their brightest stars are a ihnn.sand times 
as bright as the sun. 

Tun Structurk op 'run Ga!.axy. 

The result of most mteiest that <omes out ot this 
pholometrH mvesijgation is the enormous dimensions 
of the super-system of globular clusters and of the 
Galaxy, Oine the positions in spaic are determined, 
it becomes dear, as iiad already been suspected from 
an inspertion ol the ap[>aient dustribulion ol dusters 
m the sky, th.if globular ilusters are a part of tlie 
Milky Way s\siein, They are associated physically 
with tlie system of stars, nebiiku, and open clusters 
which is more oi less sy ininetrieally .irrangcd with 
respect to tlie eijuatcirial jilane of the Galaxy. In 
measuring the dislanees of tlie remotest globular 
dusters, ihcidore, we are but measuring the deplli 
of our own-galailK system. 'Diat the Milky Way 
itself extends to disiaiues as great as those indicated 
by the diisteis is shown by the presemee within it ol 
higlily luminous types of siai.s with apparent magnitude 
15 and fainter. 

It has iieen known lor many years tliat globular 
dusters tire not unilormly distributed m galaetie 
longitude. They are most numerous along tlie edges 
ol the southern Milky Way. That one-sided distribu¬ 
tion IS now recognised as an indication of the sun’s 
very cccentra' position m the g.ilactic system. In this 
.same .southern part of the sky we find the densest 
gaho'tic star-douds and tlie greatest frequency of 
lamt novie and of other types ot distant oiijecls, 
which ts but iLirther cvjdciK’e o! the greater depth of 
ihg galactic system in the dire< uon of Sagittarius. 
Also in that general direction are some obstructing 
dark nebui.e, which may lu; vvJiolly responsible for a 
peculiar phenomenon in the distribution of distant 
globular dusters, that is, in their seeming absence from 
regions very dose to the galactic plane. Jf the ob¬ 
structing niaterjul were removed, we might see, near 
the galactic plane, clouds of faint Milky Way stars 
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Still more dazzling tlian those observed, and globular 
clu.siers .still more distant than those now known, and 
hence find that the greatest diameter of the galactic 
system is even larger than the value now assigned— 
approximately 100,000 parscc.s. 

'I'he observable dynamical relations within and 
without tile Milky VV^ay arc suggestive of its origin. 
No open dusters have yet been found outside the Milky 
Way region, but hundreds arc known within, Noith 
and soiitli of the galactic plane the globular dusters 
arc equal in number, and their distances from the plane 
are much .smaller tiian the greatest diameter of the 
system. Their velocities, so far as now known, are 
high. Many are approacliing the galactic plane with 
speeds that soon must luring them to it. Their presdil 
positions and moiion.s make orbital motion around the 
Milky Way improbable. From the present evidence 
us to mass, velocity, and distribution, there can be 
little doubt but tliat the know'Ji globular clusters pass 
to and fro through tlie star fields of the galactic system, 
notwithstanding their observed avoidance, apjiarent 
or temporary, at tlie present time. Every passage 
mu.st reduce the velocity and alter the form. The 
hyjiothesis that these globular dustor.s arc being 
diverted by degrees into galactic region.s, and gradually 
robbed of Ihcir stars, is upheld by observation and is 
not ojiposed by present dynamical tlieory. Althoiigli 
we see lew intermediates l>etwccn tlie globular and 
the more typical open clusters, many ot the character¬ 
istics ol tlie open groujis strongly support the suggestion 
tliat they are the remnants ol gloliular clusters or of 
other S)stem,s that have been assimilated by the 
incomp<irably more ma.ssivc galactic assemblage. 
Nearly a dozen “moving ” clusters, compn.smg thou¬ 
sands of members, are recognised among the stars 
within seven hundred light-years ol the sun. 

Two important theoretical researches by'•Jeans are 
ot much significam e in this view of galactic stiueture : 
(i.) the form resulting from the interpenetration of two 
clusters,^ and (ii.) the necessity, in accounting lor the 
present orbits of long-period binaries, of assuming 
their lormer existence in a miu h more (.'oiiipact stellar 
field than now exists m the solar neighbourhood.^ 
'J'he high stellar Irequency near the (eiilre of a globular 
cluster w'oiild certainly sujiply conditions lavourablc 
for modifying orbits, and it also might aid in explaining 
the origin of long-period binaries whicli is not other¬ 
wise accounted lor satisfactorily. 

The determination, with the aid ol clusters, of dimen¬ 
sions for the galactic system much larger llian liad been 
i'learly indicated liy studies oi the nearer galactic stars, 
led to a furtlier examination of the stellar distribution 
in the .solar neiglibourliood. The hypotliesis that the 
gal.iclic system, a.s w'e now know it, lias developed 
from tlic combinalion of minor group.s, suggest.s that 
tlie brighter stars near llie .sun may to a large extent 
be members ol a local .system thai is imbedded in 
and moving througli the general star fields ol the Milky 
Way. Tins condition actually appears to lie the case, 
and lienee the results on galactic dimensions, Irom 
clusters and from the nearer stars, do not conliadict. 
Stars of spectral type B down to the sixlii apparent 
magnitude seem to be almost exclusively members of 
a local cluster or cloud. Brighter stars of ('lass A are 
also affiliated with the same system.^ Probably ail 
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the otiier types are to some extent involved/ but 
for them the disentanglement of local system and 
galactic field is more difficult. 

Quite analogous to the phenomenon of the Milky 
Way, the projection on the .sky of the faint stars along 
the central plane of this local cloud gives rise to a sort 
of secondary Galaxy/ the brighter stars ot which 
coincide roughly w'llli the Hcrschel-Gould belt. The 
distribution ol the B stars indicates that the dimcnMons 
of the local system are large compared with those of a 
globular cluster ; the local system is also more oblate. 
1 believe it can be better compared in dimensions, and 
possibly in form, w'ith the Magellanic Clouds or with 
the disinutly delimited small star clouds oi the Milky 


Way. The various phenomena of siar slreanuiig an* 
undoubtedly (oniiccied with the motions of and uillnn 
the local system. Trohahly a numlicr ol our hrighler 
“moving” clusters should he considered suh-systeius 
m the loeal cloud, lathci tiian inde|H-n(lent systems 
which for the time being ato nc.ir at h,uul. 

{To hi’ iiuitimit'd.) 
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Transport of Organic Substances in Plants. 

Jiy Prof. 11 . if. IJIXON, Sc.I).. F.R.S. 


A mong physiologists the usually accepted view is 
that organic sul)stances are distributed tlirough- 
out the plant by means of the bast. The wood also 
acts as a channel of distribution for these substances 
to opt'iiing buds and developing leaves, espcciallj- in 
spring vviien root-pressure is aitiv’e. 'I'lic sap ol 
lileeding contains apjjrc<‘ial)lc quantities of these sub¬ 
stances, and their distribution to the developing Inids 
in spring by means of the wood was recognised h}- 
llartig and Sachs. 

This upward Iramsport of carlxihydratcs in the 
liaclieie seems to he accompanied with smaller amounts 
of proteins. 'I'lnis Schroeder showed that the (|uuntit> 
ol proteins m the lileeding sap rises and tails with the 
quantiL) of sugar. 

This V icw that the rising current in the tracheie cariics 
organic substance,s in it and distributes them to the 
growing regions has lately l>ecn impugned. It was 
pointed out that in many cu.scs, ringing close below the 
terminal hud picvenls the development ol that luid 
heiause llie wood is unable to Iran.sinit suthdenl 
supplies of organic suhstame. As Strasbuiger has 
already shown, litis mterpreUtion rests ujioii the 
fallacy ol su|}})osing that the removal ol the bark a.s 
lar as the caiiilnimi leaves the wood uninjured As .i 
matter ol fait, miiruscojiic examination ot the wood, 
from wliich the outei tissues have been stiipped. show.^ 
that its trachea' soon become blockcil vvilli air-liiibblcs 
ami wilb sulistamcs piobably exuded into tliem and 
their walls dining morbid changc.s m the cells of 
the cambium, m the rolls of the nicdullarv r.i^s, and 
in those ol the wood-jiurenchyina The liloiking is 
acconi[)anied with discoloration, and is most apparent 
in tlie outer layers ol the wood. It is only leasonahle 
to suppose that the cflicieiicy of the tracheie a^ ('hanncK 
of transmission is .seriously impaired even lielore thete. 
is visible evidence <il plugging. 

It IS evident that this clogging mav ai t dilfeientially 
on the water and the .suhstanres carried in it. In the 
first place, the whole cross-section of the wood is avail¬ 
able for the transport of water, while probably llie outer 
layers arc mainly iitilbed by the organic siilistaiucs 
Further, colloidal deposits in the walls, and (‘specially 
in tlie pit-membranes, would obstruct the passage 

' From llie prcsidcal1.1I jfllrtss delivered to Sccticui K (UoUuy) of the 
llritUb AssiOuafiou at Hull ou Sept. ^ 
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of organic substances much moii- than llicv would 
the water which larrics them TIksc <on>i(icrations 
readily explain how it is that, while the water-siipjily 
to the buds ol ringed bicim In s is adc(|uatL‘, tlic supply 
of org.mic substance mav- be dc(i< lent. 

Apart, then, from the vety slow movement of oiganic 
sulcstances lioin icll tix cll. there is vciy cogent ev idcncc 
that their iipwaid motion is eflcded in the tracbtai 
ol the wood. 'I’hcrc is no rcasen to believe that during 
this iran.sport the walls or pit-memhranes of these 
traclieie oppose the jiass.ige ol the dissolved carbo¬ 
hydrates or of the simpler proteins anv more than the 
water which convevs them. Ilcmc the vi'ionty of 
transport ol these organic .siihslam cs is that ol the 
transpiration ciirrenl, and ihe amouiil lorivcyed in a 
given time depends on the velocity and i oncentration 
of the stream. 

'('he tiansport of oiganic siihstamin an ujiuard 
direction m plants is secondarv. lor, us is well known, 
carhoIndnUes (cilamly, and proteins most piohahly, 
arc niaiuilacturcd (*nly in the iippii green parts of 
plants—j)riiRi|)ally in tlie leaves, and must he trans¬ 
ported in liic fii.st instaiK e h.u k lioni llicsc to llic stems 
to be disliibiiled to the growing regions ,md to the 
storage oigans 

This view that the chanml loi (he backward and 
downward movement ot oigaim siibsian<cs is afforded 
h) tlic bast received great suppoil from ( /apek's work 
jaibhshetl in i.Sc)7 B\ scdion o] th(‘ loiiductmg 
trac ts in one hall ol the jietiole he .showed that depletion 
of the corresponding iiall ot the lil.uJe was delaved. 
lie also showed tliat onlv where vertical bridges con¬ 
nected tlic u|)pcr and lower portions of bark in ringed 
stems wc“ic‘ the efteds ot ringing nullified Oblhjuc 
and /ig/ag bridges .ire incflcctivc'. Thus transverse 
conveyance m the- sUm is nciiligihle. The parallel 
and longitudinal ariangcment ot the elong.ilcd elements 
in the ba.st seemed to him to jHovide adecjuately fur 
the ohservecl longitudinal passage Then narrowitess 
and large colloid content did not picsent tlicm.selves 
as difficulties. O.apek also iccoided the olbervation 
that the blades of Raves, tlic pcdioles ot which had been 
killed by jac'keting them with steam, did not become 
emptied of starch. Similarly, when the petioles were 
killed with (hloroform-v.qioiir, depletion was arrested. 
Again^ anacsthetisation of tlie petiole, by surrounding 
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il uitli a \\at('r\ •'oluiion ol rhloiotorni, ‘l^'Iuvcd 

tlu (li'..i()|>c.ir.itn (' nt s(.u'( Il 

• '/aiH'k' farmed no rIefinUe theory as to hou or«^.tnic 
Mihst.imes were Mio\e{] in tiie liast. He was sure that 
till (ransport dt-pends on liMii;:: ptoto|jIas[n Hr did 
not (onsidii tliat the slreainiiiL; ol orotoplasin loii- 
tnlnilid Miat<‘n.dl\ lo the motion, seeing that siieaimii:: 
d<M-s not o^iiir in mature sie\e-liihes He ii';;arded 
(he si(.\e-ltilH s as llie most important eienunts in the 
transmission ol lliese siilistam es. Iici atise the di-[)osition 
ol i.illus 111 the sie\e|)lal(‘s svmhromses with the 
sloppaite ol Uanspoit 'I'he liaiisport. aiMioliii” to 
him. is not simply due to diffusion He siipiiosed the 
protoplasm to t.dse up the oii;anu suhst.imes and pass 
them on 11 diffusion dm s not aei oiinl loi I he passage 
from one pailule ol jnoloplasin to the ne\l. it would 
si'ein that \M' must suppose the oieatm siihslame to 
111 piojet till I lorn one to the ollu i. 

These ol)ser\ations and ihtir interpietalioii h} 

1 /.ipek lia\e sti( nyth<-ned tlie opinion that the hast is 
the < haiinel loi tin douinv.ud transport ol or^ann 
suhsiame*: Il ts reiiiaik.ihle how little wei;iht has 

been atla<he(l lo tlie damai,:in;4 < rilK isiii ol ('/.ijiek.s 
\ieus 1 )_\ Ih'ieano. rspeMal)} as those Mews are so 
misatisfai toi \ lioin a pli\si«al point ol \ lew. 

The latter anlhoi showed tJiat it is m.idmissihlc to 
eonipate i‘\tern.dl\ similar ie.i\es. wliii h oKeii hcha\ e. 
so lai as de|)letion is i om erned \ ei \' dissimil.irU I le 
also pointed out th.il without .in\ e.\[)orl a leal m.i\’ 
he di'pleted ol all its slaM h \Mthm tliirU'-fixe lioiiis, 
and partialK .mtuip.iled .in e\lreinel_\ intej'eslin^ 
rei enl ohseiw.ilion of MoIm |i n.iniel\. that (r.inspirin;,: 
h'.ives lose then eai hoh\diales nui< h more r.ipidk than 
those the tr.inspir.itioii liom whu h is < iiei ked In heinu 
.suiiouixled With a satiiialed .itinosphere Ne.^led ol 
these laets led (V.ipek into i rioi IK leano also sliowed 
that oi^anie suhstames eontiniu’ to lea\e tlie blades 
even alttn tiie petioles lia\i‘ been killer! bv he,it or bv 
eldoroforni-vaponr The lale of depletion is ri'duied 
be the lormei a;,iint to about oiie-lhnd. .ind lie the 
latter to one-hall If this observation is siibstanti.ited 
It would show that the intiTVeiUion ol jivinji elr'inenls 
is not essential loi the traiispoit He lurther loimd 
that the blarles .ilt.tihrsl lo [a Holes wtiirh weie sui- 
roiimleii by HiIi>roJoriii-waler lost their staieh more 
i|ui( kiv than those imiiieisetl in water 

The r fHitrada torv 1 om liisions ol ('/..ipek ami Deleano 
uruently < .dl lor a reinvesliiiation ol the points at issms 
If (V-apek's work hojrk ,uoo(l, we sfiall have to re;4ar(] 
the bast, <nul espei lally the sieve lubes, as the i hannels 
lor tlie traiispoit ol ort;ana substames Isuk Irom the 
leaf-blades wliere lliev are rnanufat tured. and we must 
look for some hitlieitu umlreanied-ol melluHl ot Iraiis- 
nussion thron.eh tla'se most iinlikelv-lookin;; londuits 
On the other hand, if Drleaiio’s < om lusioiis aie borne 
out. we should .idmU that pioi.iplasm is not nei essury 
lor the Iranspmt, and we would tiiin to a dead tissue 
asdurnishmii this ehannel 

So far as 1 am auaie none of the e.irher iiivestii^ators 
made any (stiniat<“ <'itlier ol the artu.d quantiltes of 
or^dnir material winch are transported or ot the 
velocities of flow in the channels which .ire necess.tr) 
tn effect this tiansporl 

U’e may approar h this pioblein from two opposite 
directions—(i) by dcalinf^ with the amount of or^anie 
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substance acatmiil.iud in a given time in a storage 
organ, or (2) by using the amount exporte<l from an 
as.similaling org.in. The cross-.seclion of the supposed 
i h.nmels ol tr.m.sporl ami the voluinr' ot the solution 
ronlaining the suhstames in each rase will give us the 
Ollier ne( essurv d.ita. 

]•'or the first method a potalo-luln.r will turnish .in 
example. One weigiiing 210 g w.ts lound att.ulied 
lo the base of a j)laiU by a sleiidei br.m< h about o-bi (m. 
in di.imetei. In this bramli lli<- liasl ii.id .1 lol.il 
(ross-se( linn ol o-oo.d« m.- 'J'iiis ligiiie is.i m.iMmmii , 
no allowance w.is m.ule for tlie < ross-sei lion ol llie 
cell-w.tlls, or lor anv noii-fiimtion.d elements m the 
bast 'file ( ell-walks would oceupv jtrobablv oiie-hllb 
of the (ross-sei linn ol the b.ist iNovv il the b.ist 
CM liisivelv furnished the ihaiinel ol downward trans¬ 
port. all the iiru.inic subslam e in the potato must liave 
passed tills eross section during tlic time o((ii|>ied in 
the giowtli ol the ])otato One luindiixl davs would 
he a liber.il allowance. According to anab'.c^ more 
than 24 per (cut. bv weight ol the potato is i omlnHtihle. 
'J’herelore we must assume that during this time more 
ih.in 1)0 g. ol (urbohvdiale lias pass<'d down a (ondiiil 
h.iving a cross-seition ol no more than o-oo|2 cm.-. 
Tile <iv(:i.ii:e concentiation of Ihe solution e.irrving 
tills siihslancc lould si.iuelv h.ive lieen as nuu h as 
10 j)er (ent (2-v^ per ii-ul would be mou‘ ju'nbable; 
the i om eiitration o| sugai m bleeiling saji is mmh 
ln'low tills figure, and seems nev er to reac'h ; peri ent ) 
.\ssummg. however, this iomenlration. the voluiue ol 
lii|md (oiivevmg 50 g must liave been qoo ini’^ .md 
this (|uantil\ must have [i.issed m 100 davs Theie- 
lore the aver.ige veloiity of How through this londuit, 
having a cros.s-seitton of 0-0042 mu must liave been 


, / c. neatlv sO < m. iier Imur 
0-0042x100x24 ' • '■ 

bv the seumd method ue arrive at a difteieut figure. 
Vkinous investigators, tium .Sai hs oiiw.irds, have 
measured tlie rate o| pholo-swuhesis per s<[n.ire metre 
of le.d per hour. I aider the most lav oiiralili* < omliUons 
the amoiinl m.iv .qipro.ieh 2 g.. and it h.is bi'en i‘sti- 
mated a.s low .is o-s g- Ikiktiig Brown .md Moiris’s 
deteimm.ilion lor TKipwoliini iiiniiis. iiamelv. i g p<T 
s(|iiatc metre per hour, and .issuining one lliiid ol tla- 
' aiholivilrate loimed js ihed m i-es|mMl!on in the le.d, 
we /iikI that a leaf ot 46 t m - m.iv form duiing (in liouis’ 
sunshine 0-46 g , duimg the twentv-loiir hours one- 
third of this will be lesjuied. leaving o-^^i g to be 
ir.uisported from the le.d Tlie volume ol the siilidion 
{ag.iin assiiiiiing a ionceidration ol 10 [ler uaU ) will 
be ro Mil ‘ 'J’hi' < ross-sei lion ol the li.isl ol the 
bundles in the petiole vv.is o-oooi> mu-, liierelore the 
veloMty ol llovv, il the b.tst was used as the ( hannel of 
, 1 .k'O 

transport, must have been 01 140 mil per 

‘ O-OOOO X 24 ‘ 

hour 

Similar figures to llies(‘ were derived using nie.isure- 
menls obt.imed fiom a number of potato-tufiers and 
liom various leaves. The velocities indicated, even 
.issummg a tom enlration of 10 |)er eenl., la\ in all 
<ases between 20 cm. and 140 (in. jier hour. 'I'he.se 
figures aie in agieement with tliose arrived at by Tuisc 
Biri.h-llirscldeld, as to the weight of organic nuUerial 
transported from le.ives. 

.V flow of this rate througli the bast seems (|iiite 
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impcssihk'. 'I’Ih' narrow lr,ins\t'rs(‘ section ot its 
elements, the fretjiient ou-urrenee ol transverse u.ilK, 
and llie lininu ol inotoplasin and lai^e protein contents 
praitiiall} [nediide flu mass inownienl ol laund 
lliroii”h tills tisMie If wv im.iLiinc tlic (low lestiiited 
to the sie\ e-tiilies the \eIo( ii\ must lie i m respondiiii;i\ 
ineieased. and the esiessueh fine sic\e-poics, more 
or h'ss (ompletelv ot (iipied in 1 olloitlal proteins, imist 
he retkoneil uitli. Siinjile diffusion, as ('/a|)<'k leisin' 
nistd. t.innot acroiint lor the Kaiisporl. and ihiic is 
no leason to siifiposc that adsoijition on tlie siiila< is ol 
the t olloid (onleiils ol the sic\e-liih(s lan inue.isc 
the \elo(ify ol dilfusion, as .Man^haii suu^esis 

As soon as one realisc-s liie \ohmie o| the solution 
wim 1) iia.s to lie lrans|»oiled. and the \elo(it\ ol the 
(low (li.il this iiei cssilates. one n.ituially turns lo 
(oiisidei il the open <apill.u\ tuhes ol the uotui iiia\ [ 
not he iililiseti .is i li.innels ol traiispoit Deleaiio's 
results. I IK Ik alin.^ that the depletion ol ka\ es. oiuinucs 
e\eit alter the li\in;^ ekmeiits of then petioles ha\e 
been Killed, support this <oiije< title. 

'I'he einph.iMs wliitii h.is been laid on the lumtion 
ol the wood as jsrox idini; .i i h.iuiiel loi the tipwaid 
iiKO'cineiU ol w.iter iisii.dly olist ures its luiKlion as a 
downward and baikuard ehannel .ilso. Math e\peit- 
rnetUei's, lio\\e\i'r. fullv ieio:.;nised that, luuler eeiiain 
(ondilions, the ttirrenl in the wotnl n\A\ be te\eisid 
'J'lieie is, ol touiM', retent work also sliowni” ibis 
ie\ ers(‘d t 111 relit 

I’.y ine.ins ol an eosin sohilion this r(\eisai o! the 
tianspiialion cinrenl may be \cr\ easil\ demoiisttatetl 

II the lip ol .1 leal ot a urow my pol.ilo-plant is i ul umler 
eosin soliiiKiii, till' loloiired solution is \cr\ (|iikKI\ 
drawn l»ai k nito the ton he;e th the i oiidiit tiny trat is 
ot the leal , from there il pas-^es nito those oi ihc 
petiole, and in.ikes its w.i} not onl\ into the iijiper 
iiramlies .md lea\ts. Iml also jiassmy down the sup- 
poitiiiy stem ma\ tomplelel. inje.t the liat hea-ot the 
tuber, and troiii tbeiitt* p.ts~ up into the wnod ol the 
rimainim: haulms n| the plant Its passayi is entiielv 
m the trat In .e ol tin wood ol the t ondiu tiny ti.n Is 

Another \er\ stiikiiiy e\p<imient ma\ be laiiied 
tail Willi the iinp.iiipimi.iti leal ot Siinihiitii\ 

Its petiok is split loiiyitudinall) loi'a leu (miinnlres 
and ball reino\(d. 'I'be |•emall1my li.dl is sei m a 
soliilinii ol eosin. ’I'he solution is rapidb dtawn up 
the uo.id-i a[)iilaries ol the ml.a t h.ill-pelioK amt soon 
ai>peats in the \(.ins ol tile pinn.e on the s.une 'ide ol 
the leal, beyiiuiiny With tin lowi'si. and yi.idu.db 
workiny up into liie uppci ojh‘s. k'in.ilK ii .ippi.ns 

III the li'imiiial pinn.i. Alt this while the \iiiis ol the 
jniiii.e on tin other side lematii iimoloiiKd \ow, 
iiowe\< 1, the eosin iieyiiis to ikb.iui li into tin b,ise ol 
the iippeimost ol these pinn.e and spie.tds ih'ouyh its 
\ems , lin.ilK it makes its w.i\ down the oftside ol the 
rai his to the b.ises ol the lower pinn.e, ami Irom them e 
spie.ids into then \ems. In this (,ise we see 
ileailv how li.insjui.ilion ,ii luales an upw.iid luiieiit 
on one side and .1 downward iiirreiit 011 the oilui It 
is inteiesliiiy to note that it the leiiiiinal pinna .uid its 
st.dk is ieiiio\ ed llie eosm does not .ippe.ir in the pinn.e 
ol the s< I Olid skI( , Ol onl\ .liter .1 '•oiisidi i.dile lime, 
wlien the sin.dl .in.islomosiny londuitiny traits aie 
utilised. 

I.uisc Birrh-lhrsi'hfelil al.so desenhed reeenliy ni.in\ 
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experiments with herb.u eons .md wooib pKmts. tt\ii my 
the [),itii ol the leMtsed (iiiieiit b\ me.ms ol lulmim 
nitrate and eosin 

In all these lasis the tui'inn ol the s.ip deteiimnes 
the tlow tl om .1 souii e w lieit \ et sihi.lled, .md I t.illspii.t- 
tiou liom (he le.l\es. 01 p.u nl li .i\ i, s, w IlK il .tie not 
supplied with.lK|iiid w.tli 1 liom wilhoiit. diaws the 
U.iter ihroimh the pi.ml .iloti- liie < li.nnel' nl le.is( 
resist,) IK e. I lem e it is dial il the i ul \ i in ol .i l.iteial 
))mii.i pio\ tiles the point oi inlu, tlw soluimn m,t\ 
p.iss b.K kw.iids in somi ol tin inndiKtin- iM'he.e. 
le.ixiny otlwis (|U 1 U limoloiiied so ih.ll suiiie o( the 
veins onh ol the innn.i aie inieiird I hi mieited 
li.iits bi my (lie solution liown ibe i.uliis .md petiole 
into the stem, w hile .1 lew 01 main . .is ilit e ,ise ni.n be, 
rem.im filkal uilb loloinliss liijiml. piesuin.iblv the 
t s.tp di.iun upwaid to Mipplv tin iiaiispinmi siiil.iies 
ol (he leal (leneralb tin loloiiiid li({uid desi ends 
an .ippici kible (list.UK e ill the (r.u lie.e oi tiu stem 
b( hue it begins to me m tbe .mi enditiy 1111 lent, mount - 
iny to odu'i tr.mspiinie le.nis \s ,1 mlr allei some 
time depemline on the r.ili n| ii.iiispn.itmn anil the 
.imomil of w.iter supplied b\ tin moti (he picseme 
ot the (olouu'il Ik|iikI m.n be di iiinn-.ttaled iiiieil.iin 
iniUiiiumis seiu’s, or (il.iim nts ol (i.ulua m scvei.il 
bundles o! the lowei p.iits ol (he stems 'smnl.iiK, il 
lubeis Ol ihi/orius aie prisent. i samiii.ilmii o| iluse 
paits. .dill a suitable intiiv.d. will show th.il m.m\ 
ol (lu'ir filaiiieiils ot li.it 111 .e .111 mjitleil Me.mwiiih' 
die j)ai(s ,ibo\e die suppbiiiy h.il beioine loloiired. 
.md It will be seen tli.il tin distiibiilioii ot lolmired 
Uai lie.e is dei ided b_\ tin an.ilomn.d iomu‘\ions ol 
those (il.iiiieiits ol t i.ii hi‘.e w hn li < on\ e\ the i oiouri d 
IkiukI diieith tioin (he point o| suppiv thiouyli the 
[niiok to die sii m 111 t r.u Illy 1 Ik path ol (he soli it ion 
one Is mipiissed with tin l.u l lli.tt the p.idi ol ie.isl 
resisiaiKi is l)\ no iiie.ins .ilwa\s die short)'''! path m 
lilt' woiid ’Ii.ms\iis<‘ motion .uio.s sevir.i! (t.ulie.u 
seldom oitiits, and llii' sepai.tlr line.u stiles ol tom 
dm liiiu liMi. hi .1 .lie [ii.n tK .ill\ isnl.iled horn e.u li other 
latei.ilK litre we itia\ rn ,dl Sli.isbiiiyer's e\pen 
iiieiils slit I w in y the \ t. r\ yie.U ii smam c olli 1 uI to the 
Ilow ol w.iter 111 .1 Iraiisveise iliinlion in the wood 
ol dees This isol.ilion ol the sip.iiMte filaments of 
tl at Ik .e 111 till le.d .uid ill the stem en.ibles the (einion 
ihvelnped b\ the tiaiispinny tells ol the le.nes. while 
It r.Uses a 1 olnmn ol water m ime s^tk s <j 1 Uai he.e, to 
draw diiwii .1 soluimn m ,i neiylibomiim lil.imeiU ol 
d.itbi.e teimin.iliny .ibo\e in sniiie lot.d stippb || 
die .tn.iloniK ill lonnesmn ol the (wo suies is loiatetl 
m .1 subit 1 r.iiRim ory.in I he ti.u Ik .e of t he subten .mean 
I ory.m m.L\ bet oine t'lih d innii tii.il 'UpjiK. 

.So 1,11 lilt evidiiue nl M‘\ ei set! (low m the water- 
enmim tiny tracts wlmli we h.ive been lonsideriny has 
iiun deriveil liniii plants umler .iiuIki.iI (oiidilions 
pl.ints the t iindm tiny I rat is ol v. hit h li.iv e been 1 ul inln 
and odieiwise mterlered with Is dieit .in\ evidente 
th.it reversal nl the IniiispiMiiuii t uiunl norn^.dl} 
o) iL’.rs m uninjureil |)lanis ^ 

.Some reeeiil woik on the li.iiisiiiission ol simuih 
seems tn me In iiidnate liiat dnse tvveisais me (nn- 
liiiit.ill) iKimriiiy in norin.dlv ymwiny plants. 

'I'he first pieo nl umk to wjiieh I would direct 
alleiition is that 111 Kk < a nn-Mimos.t |i has lony been 
known that the sdmulu.*; wlm li e.uises the lokling ol the 
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pinnules iiiul the bending of the petioles of Mimosa 
rould traverse jxirtions of tlir petioles or stems which 
had been raised to such a tem|jeralure as would kill 
the living elements in these organs. Notwithstanding 
that observation, llalierlandl’s view, liiat the .stiinulu.s 
is transmitted as a ua\e of pressure through certain 
tubular elements of tiu* b.ist, was geiwrally accepted 
as the least,objec tionable of any ol the theories which 
had been put loiuard to evpiain this transmission. 
Ricca saw that, among other din'iciilties, the slowness 
(»f transmission -never more than 15 mm. ])er second 
--was a grave objection to this view. Accordingly, 
working with a woody spec-ies of Mimosa -Muuosa 
Spegitz^iim he removed the w'holc !>ast and outer 
tissues of I he stem for as many as twenty-three cenli- 
metre.s and was able to show that the stimulus was .still 
transmitted. Similarly he found that the stimulus 
was transmitted througii narrow strips of the wood 
from whic.li cwi'ii llio pith had iieen removed. The.se 
experiments and others m whic h the transmitting organ 
had been killed lor a c'onsiderahle length caused Kicca 
to iTcognise that the stinuiiiis is transmitted m the 
wood and not in the hast, as had been previously hehl. 
Thus he was led to assign the; transmission to the 
transjiiration-rurrent. lie was able to eonfirm this 
conjecture by showing that the transmission to the 
variou.s leaves of a plant is largely controlled by the 
rate o! the transpiration from the individual leaves. 
Thus, otlicr tilings being ecpial, a rajiiclly Iraiisjiiriiig 
leaf receives the stimulus sooner than a sluggishly 
transpiring one cciiudistant from the point of slnnula- 
lion. Tie was able to show lurtlier that the stimulus 
may he transmitted through a glass tube filled w'llh 
water, just as it is tiansmilted through a cKmcI pcirtion ol 
the stem. I'A idenl Iv a hoi iuone set tree into the trans¬ 
piration-stream IS the long-sjHighi-for meclianism by 
which the stimulus is tiansmitled throughout Mimosa. 

As the stimulus travels both m n hasijielal and 
ac ropelal diri-rUon we ma\ assume tlial movement 
of the iranspiration-stream in a downward diieclion 
IS of normal oLCurrence in jrlunts. 

(’onternporaneoiis with, and subsequent to, Ricca’s 
important work on Mimosa, e.xpc'nmenlal evidence 
lias been accumulating to indicate that the tran"- 
tnission of other stimuli -pholotrupic, traunia- 
tolropic, ihigmolnqiic, and gcotropic- is effected 
by means of (lie pass.igc ot a dissolved substance. 
|{c>ysen-Jc'nsen ajipears (o have been tlie first to 
announe'e that photolrc^pic and geulrcipic stimuli may 
lie transmitted aiross protoplasmic discuntmiiitics. 
Paal emphasised this by showing that tlicse stimuli 
are able to p<iss a disc ol the* tissue of Aruttdo dojtax 
impregnated with gelatine, wliic h is interposed between 
the receptive and responding regions. 'J’hcse olisciva- 
tion.s rendered (lie v levv that the stimulus is transmuted 
111 the iorm ot a hormone extremely protiable ; and 
later Stark showed llial this hormone i.s'ihermostahie, 
just as Ricia iiacl done in the case ot the hormone of 
Mitfiosa. AhoiIki very interesting point discovered 
In .Stark- working wiili traumatic stmuili—is that the 
liormones are to a ccTlain extent specific. Thus if the 
perceptive tip ol a seedling is rc'moved from one plant 
and affixed in position on another, the certainly of the 
response depends on the genetic; affinity of the two 
plants. 
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In all these cases it seems certain that the perceptive » 
ti.ssues are the point of origin, when stimulated, of a 
dissolved substance, tlie hormone, which makes its 
way to tlie motile tissues and release.? the response. 

In tlie case of Mimosa just alluded to, and of the 
I.iliellum of Masdevalha e.xamined by Oliver, there is 
direct evidence that the transmission of the hormone 
is effected by the vascular Inmdles. In Mimosa the 
eliannel.s arc more preci.sely localised as being the 
tracliea: of the wood. lAirthermorc, tlie rapulilv' of 
transnii.ssion renders it certain that simple diffusion 
through the ti.ssues of the plant w'lll not account for 
the process. Some recorded velocities of transmission 
are here enumerated for the sake of comparison : 


pi lilt. 


li.iiisnuS':i(iii Tinit' 



Mimosa 

lfe.it 


Jtioscia 

Chc-mic al 

»> oil 

Svedhng 

l.ight 

iSo- 500 


(uavilv 

100 

TviicJiil 

Contait 

17 

lUltiision m tissue .... 

22jO-j0otl 


There i.s thus every reason to l.ieheve lh.it the trans¬ 
mission of stimuli generally througii the- tissues of tiic 
higher plants is effected by the conveyance of a liormonc 
in tlie wood of the vascular Iwindies fnvm the reicpiivc 
to till’ motile regions, and wlienev’cr this transmission 
is m a downward direction evidence is afforded of the 
downward movement of water m tlie traclKU’. It i» 
reasonable to suppose that this downward tin rent 
is able to tairy organic- foodstuffs as well as liormones. 

Thus the evidence for the existence of a backward 
flow of water in the tiuchea- ol wood, in addition to tlie 
more olivious upward stream, is convincmg. With 
regard, however, to the meehamsm hv wliic-h tlic bac k- 
ward stream is supplied vve liave hut scant inlormalion,. 

The volume-ehaiiges of leaves vvlmh Thoday has 
recorded are suggestive m this c-onncxion. Tliese 
c.Iuinges lie found ot v.irious magnitudes, ociuiting 
Simultaneously in dilferent or m tlie same leaves. 
They may cau.se a linear contraction amounting to 
2-5 per cent, m ten minute.s. and may jiroduc e a volume 
c ontraction of 7 per icnt. in the- same time 'I'he water 
(01 responding to tins volmne-cliange m the evils of the 
le.at if transmitted into the trachea' would prodiiie a 
considerable downward displacement, as mav’ )>e seen 
from the following figures: 



V^llUIIK-ol I 

( ro';^-.a•. 1 ii >li 

I'firtiiwai.l 
Mii\i iriciii 

N im<- i)f PI.ml. 

JUT Cl'lll. Coil- 
traction in 

nt li u li' a- 
m P. iml.' Ill 


min' 

lum- 


Aiicuba juponica . 


(.■<>5 

15 '* 

Avlauum liihi'fosiini 

'S-o 

<>•0/ 

40-0 

.Svrni^a vu/^ait.\ . 

12-15 

o-ol 1 

It) 5 

Acer macrophyliimi 

}• 2 

0 22 

11) 2' 

— —___ 

. 

__ 



If these changes in volume are caused by, or accom¬ 
panied with, a development of permeability of tlie 
contracting cells, cvick'iitly a backward movement of 
organic .subistance having a velocity of about 120 cm, 
and more per hour woulcl bo produced. 
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it IS possible that the tension which causes these 
contractions of the leaf-cells at the same lime acts as a 
stimulus to increase the permeability of the plasmatic 
membranes of the cells ; and so one mij^dit imagii\e 
that the development of a certain tension would auto¬ 
matically release organic substances from the cells and 
draw them through llie traclie;c dnwnw'ards. Direct 
experiment on this point presents difficiihies, but it 
may i)e worth recording that when the internal osmotic 
pressure ol the leal-cells was overbalanced by an 
external gas-pressure, the water pressc-cl from the cc'lN 
and forced out of the tracheae of the .supporting stem 
w'iis found to be practically pure, and il il contained 
carbolndrales tlicy were in .suc:h small c|uanLitics that 
no reduction could be detected with Benedict’s solution 
either before or after inversion. This experiment was 
repeated sev eral times with hranelies of Suifibiicus nt^ra 
and Tiha aweriiana. The rut lirancli, wc -11 supplied 
w'ith water, wa.s first exposed for several lioiirs to 
conditions favourable to photo.syntlie.sis, and then 
either immediately or after a .sojourn in darkness 
.subjected to the gas-pressure. A pressure of thirtc-en 
atmospheres was found sunicient to drive water luuk 
from tJie leave.s out of the stem. 

Of course the condilion.s of this c^pciimcnU are not 
those obtaining in the normal plant, wliero during 
transpiration tiie volume ol a leal, or jxirt of a leaf, 
c'lianges. In the transpiring plant we c'an also imagine 
tlic accumulation of a substance or an ion which would 
give rise to an alteration of the permeability of tlie 
pla.smaiic membranes ul the leav'es. 

When, in order to iinilale ihc'so conditions, the cells 
of tlie leaves in the toreu'oing experiment are rendered 
permeable 1)) the iiUroduction ol a little toluene into 
the pressiire-c hambcT, the application ol a sinalJcr 
pressure is siiihcient to pre.ss the c.ell-contents into the 
water-channels and Iic|uicl emerges from the base of the 
stem which rcadii)’ reduces Benedict’s .solution. 

In the same wav’, if a pinna of Sambucu^ nigra is 
surroLinded with toluene vapour, transpiration from 
the adjacent pinme draw's back the crell-ccmleiUs of the 
toluened pinna, and alterwards their track in the wood 
of the vascular bundles ol the raelics may be trai'ed 
by the browning of this lis.sue. 

Another })Mssibility presented it.''elf, namely, that the 
direction ol tlie < urrcnl might act as a stimulus regiilal 
ing the peimeabilily ot the cells in contact willi the 
traelieie. To test this, short lengths of stem set in then 
nonnal position weic- sujiplied. first through llieir 
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Coi.oNKi. K. II. Grov K-iliLLs, (Mi E., ('.M G . F.K.S. 
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lower and afterwards ihroiigh their upper end, with 
distilled water. In neither case c'cnild carbolivdrales 
he detected in the issuing stream. 

'Hie loregoing short eoiisideratton of some recent 
physiological work leads iis, then, to the follow'ing 
coni lusions ; 

The transport ol the oig.inK sub>lan( es needed m the 
distal growing regions is cllecled thionehtllie tradieiv 
of the wood. Tlie sul'st.lines travel dissolved in tlie 
vv.uc‘1 filling these Mi.innels. which is moved l>v 
transpiration, expansion ol the growing cells, or root 
pressure. 

J’hvsieal c'onsider.ilions Imliid iis adinitling tlial 
sufficiently rapid traiisjioil c an be .illorded In the Incsl 
either for the obseivecl upward 01 dowiivvarcl distribu¬ 
tion of organic substance. 

The existence ol clovvnwarcl as well as upward niove- 
menl of water in liie trachea' ol ilie wood nuy be 
demonhlratcd by suitable experimental means, and 
ma\ be mierrccl liy the li.insjiorl ol hormones in the 
wood. 

'Fhe oc( urtenee ul loc al 1 oiiliac I ions in leav es suggevsts 
that local increases ol penne.ilalilv supply di.ssolvcd 
oigaiiic substances to the ciisl.il ends of certain of the 
filameiUs of traehoax Tlie leiismn develojied by the 
transpiration ot other legions chaws ihcne along 
downward a.s well as upward c liannels in the wood. 

’ In thus ruling out the )).iiIm ipalion ol tlie lust m the 
longitudinal transport of org.um Mil>slan<es in plants 
one naturally is lorceci to spccnlaie on its ])ioluihle 
lunction its distnluition .ind < onlormalion are such 
that, Avhilc it ])ossesses a veiy small c ross-seelion, it 
a))pears w'ltli the othcT living eleinenis ol the vascular 
bundle.s, medullary ravs, wood-paienc'ii) ma, etc., to 
present a maximum -surhue to the iraclicie. 

Tlfts large surface mav find explanulion in the 
necessil) ot interchange between the living cells and 
dead conduits The colloidal contents ol the former 
reiifler this proi css slow, lu ine the ru-cessily for the 
iaige suiface ot intercliaiige to enable siitricient cjiian- 
tilies ol organic substances to be abstracted from and 
mtruclucx’d into the traelie.e to meet the needs of the 
plant 

Before concluding 1 would like to add that the 
expelinienUil vvoik curried out on tins maltc-r would 
have been c|uitc impossible lor me wc^re it not lor the 
assistance and mgeniiilv ol Mi. N G. Ball. He also 
has conlributc'd malen.ill) l)v Ins entnisnis and 
suggestions. 


u a ry. 

Scientific- subjects spcciailv intcrcsU'd him. and in 
he was elected a lellow ol the Royal Astro¬ 
nomical Societ) ; in tiie toliowing year a paper by 
him on the photographs ol the' spc. triim ot the eclipsed 
sun taken at the solar c'clipse ot April 1843 w'a.s (»uni- 
municated to the Roval SociVlv. 'I'lie study of .solar 
phv.sics .strongly atiraetcal him, and lie also took part 
in the eclipse expeditions ol j,S4(> to Japan, of i8(>S to 
India, and in that ol ic^kj to Kieff, whence he was 
recalled on the outbreak ot war to military service. In 
1898 he took up the appomtiiicmt ot instructor in 
chemistry and pholograpliv at the ScliopI of Military 
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I'-nnincciinL;. I»ul licii.u] only held tbi', toi a waruhni 
he v\.l^ tr.insIciTfd lo tiu‘ Topojiraphhal Snlion (»f tiie 
(atii'ial Slall at tiie \V%ir (>1(11 e. Here hi> ^(K'ntifie 
HK lin.itions f(»iind lull stope in the oriianisatioii of 
^iiivev work in all parts ol the world. Durini; lih 
tenure oi the post he raise<l the st.indaid ol this work 
in a \ery notable de.uiee. whieh was n'(oi.:nis(d 1)\ the 
(’ M 11 (onferred on liiin in ino.’ Ills work here 
htoimlil him into i ont.K I with niaiu'prol'leins m ^eodcs\, 
in whah he t<-ok .1 keen and last 1111; interest At this 
lime Sir ha\ id (Itil was .o li\'<‘l\ promotin'* the ;;eodeln- 
liian;.:ul.ilion in South Alra'a. and to this (lio\e- 
IIills i^ai’e Ills whole-hearted support 

In ipo:; he eompleted his jieriod ol ser\ u e as hea<l of 
the topo^rapliH al di'jiaitnu nt ol the War Olhie. and 
then rtliietl Iroin the army In the loliowm^ \ear he 
• ontested I'oitsinouth in tiu' Conseiwati\e interest iin- 
suu esstiilh, and afterw.uds oicupied hiniselt mainly 
wilii siienlilM iiiveslii^alions .\( the Mritisli Assoi la- 
tion III luot) he laised the ((uestion wlielhi'r the Iruinyii- 
lation ol this eoimtiw was of the aiauraiv re<|uited liy 
modern "eodesy. anil .1 li‘u ^eais later the (Jidname 
Survey undertook the re-ohsei v.il ion of i ertain trian!;h s 
in S( oflaml to deleriiiini* this point. In the s.inie vear 
lie and Sir Joseph Larmor disi.usserl tin* movement ol 
the jiole in an important eoiiiiminKation to the Roval 
•Astronomieal Soi letv. 

Col Crove-llills was pn'sident ol Section C at the 
Ihilish i\ssiKiation iiieetiULtin i(>o.S. where he disi iissed 
the suivevs of the Ihitisli iMiipin* in an import.ml 
address, lie h.id helorelhis Ikh-ii mvitefl to n port on 
tlie Canadian sui v ev s and wrote a valii.ihie and iiistrm - 
live repoi t on them In igii he was elec ted a Kellow ol 
the Koval Soc lely. .ind trom ipi t to 11^5 he vv.ts presi¬ 
dent ol tile Rov.d .\str(>n.'mi( al So( letv. lie was .ilso 
l.itterlv Se«relai\ ol lhi‘ Koval liisliliilion. Keeiilv 
inteiested in asirononn. he designed the suspended 
/enith instrument al Durham Ohservatorv, ol wlmh 
institution he was Ilonorarv I )ire< lot up to 1 he liiiie of 
his death While on his wav to Kiel! with the ii hpse 
t spedition ol 1^14 he was r<'i ailed to take his part m the 
(heal War. and vv.is appointc d \ssist,nit Chiel I'aiyineia 
ol the Iwistein Command, hein^ ya/etled Ihiy.idier- 

(leiK-i.d in KjiS Ills ser\ K es in this uspoiisihle 
post weie rn o;4nis(.d In tlie avv.nd ol the C 15 
in i<;i<> 

endowed with veiv meat natural ahihtv. and a 
keen interest in all scieiilillc (|U(slions. ( 5 ro\e-Ifills 
(omhined wilh these i^ixat adnimisiiative ahilitv <ind 
sound (oinnioii siaise Ih- was .dvvavs readv to assist 
h_\ Ills .idv u e ami active c o-oper.ition in anv well- 
lilaniu'd .scheiii' of siienlilic work, and in his death 
u.strononiv iind ^eodc s\ h.ive .sufliied .1 severe loss 

[i.(; L. 


MaJOI* CiI-.M’RVI. I Wvi'l kHol'sl,. 

\I MOR-(Ir M‘K VI Jwiis WAitkifoi sK, vvho was 
et”htv _vears of ajiv, dud on Septenilx I ’N .\s a vouth 
he joined the Rov.d Bin^nl .\rtillerv. .ind .liter seven 
\e<irs was made Assistant Survevor-Cdieral in eli.iri.^e 
of the photonra[»hv section'in the Surv eyor-Ceneial’s 
Otliee m Calcutta lie retired in i<Sc;7 Kis ollicial 
duties neiessitated tlie photoj^raphy and 
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plioto-meilmnic al methods of reproduetion, and tins 
he did with a keen eye for any jiossihlc improvement, 
and a skiilul hand which enahled him to test the 
praitieal value of any new intriKliieiion. He made 
an extended continenl.il tour durin^^ lus ti'rm ol olhi e 
that he- rnii^lit hecome a((|U.imte(i with the methods 
emploved in hireiyii pliotooraphic- lalioratones. A 
considerable number ol imjiroveiiienls were intio- 
ihiced b\ Waterhouse in pholo]ilho;.^r.iphv .ind allied 
processes, as well as in (ollotype, sometimes varMn-^ 
nielliods in use elsewhere to render them suitahie lor a 
tropical c'limate llis know'led^te ol ihi’se methods in 
.ill their minnli.ii was very e.xlensive, and in i<S82-i.S85 
he ('ontnlnited to the Pliolographic AVics a seiics ot 
hfl) c lia|.ilers on pliotolithograjiln . 

In i.Syj}, when Voiiel published his discovery that tlie 
sensitiveness ot plates to <;reen and red could be 
enh.mc ed trom a nejili^ible to a praclic.dlv usetiil 
.iniount b\ tin* use ot c-ertain dyes. Waterhouse w.is one 
of (lie V cTV hrst to eonfirm the olisei vatioit and to find 
olliet vllc'ctive dves In iScjo he found th.it bv the 
addition ol thiourea to the developer the revers.d of 
the linage was so mueh l.icilitaled that .1 veiv little, 
it anv, UK lease ol exposure w.is neccss.irv. He took 
part m the obsei vation ot the total ec]i[)sesof 1.871 and 
1875, and m the ir.insit ot Vh nus in 1S74 

On Ills •lA-lirenient, Waterhouse studied llu* early 
hisfoiA of the camera ohsciira. and ol the .iction of 
hj^ht on silvei s.dts. conce lirm .some labe and inrom- 
plete ide.is (h.il were cuiient He w.is president 
ol the Ro}.il Idioto;;raplH( .Soc lelv from ic)OS lo ujoy, 
honoraiv seemarv ot the ('ahutla /oohiyu.d (Jardeiis 
Irom i.S()4 to i 8(;7. prcMcleiit of llie .\sialic Society of 
15 enj.:.il liom 1.S8S to iSc)0, and trustee and tvvic e c hait - 
man ol the Indi.in iMuseum al Calcutta 'riie v.due 
of Ills sc lenlific work in c'onne.xion with photcii^raphy 
was ac knowlialLtecl hv the.ivvaid to him ot the Pro^'iess 
-Med.d of till' Koval Pliotoyr.iphic Society, and the 
Veil'lll.indei Medal ol tlaWhenna Pholo^iaphit .Societ). 


Wr iceret to ri'ioid (he deatli ol Krol J. K A. 
Werlheirn Sahimoiisoii Me was bom in 18114, passed 
Ills medical studies at the University "1 l.cvden. ami 
in iScic; bee .line piofcssor in ndncilo;^)- and iadiolo:;y 
m the Cmvcrsity ot Amsleid.ini Ills <onlnlmtions 
to theselvvo subjects vvereol c oiisideialilc- impoil.mce, 
for his ranye ot knowhdye of medicine and phy.sics 
W.IS siip|>)enient(d by a pertecdon cif skill in insiru- 
nieiU.d desiyn. He was a liecjiient \isitot to this 
coiintrv and only hist vear be demoiisli.iled lo the 
{)|)hlhalmoloyi(aI Section ol the Rov.il Scjciely ot 
Medu me a mcl liod lor the pholoyr.iphv ol the struc ture 
ol thcev' He was rcspousihle lor improvements m 
the elec Iro-c.udioyrapli and in m.in> inslniments 
desiyned lor radio|c»yic al |iurposes A man of enyayiny 
Iierson.tlilv. his loss will lie lelt over the wide circle 
which his sc lenlific mteic-sts served. He was a Kniyht 
of the Dicier cil the laon ot the* Xelherlands and an 
honoraiv inemher cil the Rontyeii Society. At the 
limeot iiis death he lield the office of lector maymneus 
at the University ot Amsterdam. 
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Current Topics and Events. 


An announcement was made in the Press on October 
10 by the British Broadcasting Comp.niv coiKX'rniiig 
the conditions which, in order to otil.un 1‘ojbt OHice 
approval, must be {ulfilled by nacivnig appaiatus 
intcndcul for use in connexion with tlie btoadcasling 
seivices 'J'he conditions have been framed with tin; 
view of pro\enling the use, m sucli sets, of iircuits 
whicli may " regenerate ” oscdlatioiis and thus (.luso 
disturliames at receiving stations withm then iv- 
radiation laiige Kxpenem o lias mdir.itcd the need, 
in the tase ot recei\ing apparatus handled b\ an 
unskilful user, for some form of control m the t\pe 
and design of the app.iiatus of the nature w'liicli is 
amietl at in the spei dic.ition in question, the 
sjH'cilii-ritioi! aceouliiigly shoukl seive a useful purpose 
Exception has been taken in some (juaileis to the 
proMsions contained in danse to <jf the conditions 
abovi; referreil to, on the ground that these partRiilar 
eondiliuns (onlliet with the promisi' made by Iho 
Poslinaster-tieneral m the liovise of Commons on 
fiilv 27 last, to the eliect Dial tlio owners of “ hoinc- 
m.ide ” receiving ajiparatns and the (‘vislmg liceiieei's 
ol imported receiving s(‘ts wouki be alloweil to use 
Iheir apparatus for listemng-m to hroackasted news, 
ninsie, I'te d'his danse pro'iides, luhY dhn, tli.it 
“ All sets sold nndt'r the broa<hasl liretue sli.ill bo.ir 
the registered trade inaik of the liroadc.jstmg lom- 
panv ainl the P<ist OlVue icgislen^fl nimibei " It 
lias ciniscipienlly bei'ii assnnie<i tiial the issue of 
lueitccs foi receiving bioadeastcd nnittci will lie 
(onliiie<l lo tliosi' who procim- listening sets lioni the 
bvoadiasling eonipan\ It a|>]irars to have been 
ovoilooked, however, tli.it Ihe annouin emeiit to 
vvhidi alteritioii isdiictted above h.is been issued bv 
the Bntisli Pjroadcasting ('onqianv and lel.des alone 
to lli(‘ tonditions to be luUilled by tlie receiving sets 
wliicli are to be oltered for sale to tin- piiblk [)y 
memhcTs of tluit eorjioialion No ded.u'alion lias 
so fai be< n made bv tlie lAist Ullue wimli in .iiiv 
way iiiduales tliat tin' PosfniasUT-dcnei.il lon- 
teniplales the .idojitmn ol a pole v ni vaii.iinc- with 
that vvludi he inlorined Parliament it w.is Ins inti-ntion 
to pursue III this matter, neveitlieless, it is distinctly 
unlortimale ttial, m <ill the ciii iiinst.iiK cs ol the 
c.ise, an olluial statement has not been issued liy 
the Post Otiue setting out billy and Irankly what 
conr.se it is intended to pursue in lelatioii to tlie 
grant ol li< enees generall}. 

Till, .is'-ignineiil to science of the jnoceecls of the 
first perfoi niaiice of a gri'at play by .1 leading 
drain.itist is an .ict vvliidi vve leeord with imii'li 
satisl.Ktion 'Iho pl.iy was the u markable tr.igedy 
" Juiiilli,” bv \1 lleiiii Beinstcin. prodiK-cd .it the 
C»yinn.ise Ihcalie, Paris, on ()(tolK‘r 12, Indore a 
bnlhant and distinguished assomblv, which comprised 
ministers of State .iiul the duel social and iiitellia tiial 
leadeis ot the city The Pans eorrespoiident ol the 
Daily Mail stales Ui.it the leceijits weie loi the 
benefit of the Idcm.h Ccuifcder.ition of Scientific 
Societies, and the L mm correspondent announces 
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that more than 1000/ was laised bv tlie performance 
M Benistom gave his rov.iily as author, and Mme. 
Simone, who took tin- ti(l<- pat t and obt.imed tlie 
greatest triumpli of her c-iim. devoted her foe to the 
same beneiioeiit j>uiposc \\k- (annol* n'c.dl any 
hk<‘ association of dr.iina w itli m lencivin (he.il 1 liil.un, 
and it IS diKicnlt to lomiive 0} the pnneeds fiom .1 
lirst night being devoted In .1 si.unlilic institution 
m tins country It, howi-vet, Sn J.mies lkuil<‘, 
Mr Bernaul Sli.iw, Mr Osiai .Vsdie, ot .mv other ot 
our le.idiiig dianiatists or Uieatu- in.iii.igeis stimilil 
be iiidiiieil to tollow the ex.imple wliidi P.iiis has 
given us, vve conuneiut lo then atleiitum as eminenllv 
worthy ot snppoit sndi iniife<iei.ilioiis .is the Biitisli 
Assoiialion, Biilisli Sueine (!mid, .ind tlie Conjoint 
Boaid ut SiienlilR Soiielies 

Tin: August luiinber of tlie loiinial of Indutn 
IndtulYifs and l.abour conl.ims two .iitnli-s on State 
control III the lickl of jiidnstiial cnteiprise Mr 
V Ctimlain.mi, Munster of l•.lhKatlon and In¬ 
dustries m tlie Ihiiled Pkiviikcs, de.iK with lh(‘ 
subjei t in .in ailnk' entitled ‘'Ihe Iannis of St.ite 
Aid to liidustiy," with spei lal iderenee to tlie vvoik 
ot the di'paitnient ot vvludi Im is in di.irge, vvtnl<“ 
Ml A Y 0 Campbell (oiiliit)iitcs the Inst p.irt ol .111 
artule on the fimclions ol piovinu.il tlep.utmenls 
ot jmlnstiies m which Ihi' w!iol<- ijiieslioii ot Stale 
assistance is reviewed Mr C'.implidl speaks from 
experience, as he lumsdt held foi some yeais the 
p(AsL of Idirector of liuliistries m M.ulr.is Another 
feature is an exit.11L fiom llic- picsidenlul .mldress 
dehviTcd to the Mining and (Geological Institute of 
India in Janii.iry 1022 I'V l>r Pugh I'eimor, olliciat- 
mg director of the (ieologu.ii huivey of Inrlia, in 
which is dcsuibed llie pi.ictical utility ol a Slate 
gcolognal dep.irtiueilt l>i heniioi decdaivs that 
Ill lovdties alone the leieipts .ucriimg annu.dlv to 
tlie Jhovniual tiovernme-nts and other owners of 
mineral rights m India m lespecL <it Itie eiglit most 
impoitanl mmeial?, ('xduding s.ilt ;iiid Siiltpetr<\ 
amount to .it kxisL ^Oo.cjoo/ the Joiiiital also 
contains the usual siimm.uised aiioimts of the 
activities of the Provincial I>epaitmenls of Industries 
ilurmg the i»receding qiiaiter 

Till, eomii il ol the Inslitiilion <>\ Mining .iiid Metal- 
luigy h.is awiudeil the (Gold Med.d of the Institu¬ 
tion to Sir Alfred Keogh, “ on the occasion of 
Ills letircment trom liu* lbs t'nship ol tin* Imperhil 
' ollege of Science and 'ledinology, m re( ogiiilion of 
Ins gieat services m the advancement of techno¬ 
logical education and as a niaik of admiration and 
resjieet ” The coiined of the Institution of Mining 
Engmeeis lias awarded the Medal ol ttie Institution 
to Sir (-George Beilby, “ m leiognition of his valuable 
contributions to suence, willi spcual rdeiuice to his 
researches 011 fuel” The med.ils will be presented 
at the combined dmnci of the two institutions lo be 
bold at (iuildh.ill, i.ondon, <m Novembei 1(1, at winch 
the Prince of Wales and several ministers of St.ite 
will be present 
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I>K M O I'oKS'i Liov.is oiitorlnincd a1 dinner l)y a 
niiiiiiicr ()1 lii^ < lu'rnical lucnds on Oclohci (> on the eve 
()l Ins de|),iiliire lo India to take up the diilics ol Ins 
lieu •i|)j>oiiilnn-nl as ihiecfoi of IIi.- Indi.in Instilnlc 
ol S( iciii c at J lauj^aliiie J Ic Ii'ft JCn^Iaml on < )<■ toht'r 
I3l)\ tlie P and () stf'.nnsliip d/euv/ 

11 IS slated in the Clirjiiikry Znluiii^ of Septoinher T \ 
Ili.l1 l’i(»f Wiel.ind lias lieeii a])poml( d to the editorial 
lioaid of l.ichigb in jila<.<‘ of the late 

Prof W’isinemts 'I'lie Im.ird (.oiisisN, in addition, 
ol Prtits W'allac h, Cti.ielx', Ziiuke, .ind WilNiatter 
In the issue of hepteinber 2(» it is .innoimced that 
I >r Nodda<lc iias been appointed dnector of the 
Ph\'sdudis( li-'rechins( he JteiLlisanslalt 

A I the inaiti^iiial ineetiiij^ ol the eielilv-htsl session 
of ttie PhaiMia( en(i< al Scniete’s S( liuol of J’hainia<.\', 
PdiKiinsbiii V Scpi.irc', on I )i toiler the llaiibniv 
medal, awarded <-\er\ Iwo \-e,irs lor the promotion 
of rese.iieh in (he (hemis|r\ .ind natural hisloi\’ of 
diiif^s, was ]-ieseMli(| (o Ptol hmite Petrol, prolessor 
of inatinia inediea in tiie 1 iii\itsil\- of Pans 

I'mt' iiftli .inmi.d Strealfeild Memorial l.ectiire will 
be delivered In Prof ( H l>csMi lu the (dicmual 
l.(slure d lie.itie of (he I‘'hisIhuv Tishnual Colk'jte, 
Ja'onaul Stieet, Ivt'i, on dluiisdru, November i, 
at } o‘< lot k '] Ik suhjei L will be " '[ h<- Metallmj^u a! 
Clu'niist 

'I'lii' lorl\-liflli anni\ers.ir) of tlu- institute of 
C'heimstrv will be telebiatcd by a diniiei to be held 
al tile Ifolid \ icton.i Noilluimbeiland Avenue, 
\\ i' 1, on J-'iida}, Noveinoer 1/ 

On J'liesdav, (.)((nbei ro, members ol llu' ( ircle of 
Sienliht, 'rcehiiK.d. .iml ■iVa<le Journalists iKcejited 
the invitation ol Hoio])haiie Ltd to visit the new 
showrooms .and lahoratoiu-s. vvheie an addri'ss was 
dehveri'd by (.ijXa.m Stroud, and a denion.stralion of 
the latest stietililu devnes for distrihiitui" .ulilKud 
lifiht vvas .inaii'^Ml In addition to staielard tvpes 
ol lafleitors tor use in stieets, fac tones, shot's, et<. . 
si'veral inieiistmt; novelties w('re shown, imhuliii" 
the new unit e()mtiped with Chame’s davhght ^lass 
to piodiK e " arlilK lal .layh^lit ” The appear.inee ut 
eolonied siuknes niuliT tins liL;hl, .is (uinpaied with 
that of ordin.irv eleitiie i.imps, w;is denionstra(e<l 
in the laboiatoiy, where .ipp.itnlus for olitainiii,” 
polar turves (if liglit dislnbiitHm was also shown ni 
opei.itioii Ml I-tsm (Taslei, in letiirnmf,; thanks on 
lieh.df of the visjtois, remaiked that the s( leiitilu 
.ijiplitation of Jiyht was .i suhjett of I’einnal interest 
to tlic le( hnn nl fness Its import.ince vv.is illiisti.aleil 
liv the appointnieiii, m 1013, of .1 Home Ofine Com- 
iiuttee (.111 lattlitiiii, in I’acloiies and Workshops It 
w.is iioped th.it III lutiiie ea< h s< lentiln advaiiee 
would be broin^ht to the notice of the tiKimieal })ress, 
w hu h <11 tcil as an lalm alional link between the e\pei t 
and the general public 

'I III. seviMit y-siNth aniiu.d meeting ol tlie Birnuii”- 
hani and Iwlgba-'ton l.*eb.Uujgf’Sot iety was held on 
October .3. I he visitors included Alderman Uavid I 
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Davis (l-oid Mayor of Hirmingham), Dr K. Wakefield 
(liishop of Birmingham), Dr McIntyre (Archbishop 
of Jhrmingham), All C (iiant Robertson (principal 
of Birmiiigliam 1'mversitv), Mr (' A Vim e (president 
of Binningh.im (eiUi.d Liteiar\' .\ssoi lalioii), and 
Mr \ilhur Biainpton ([iresidenl ol fhnnmgliam 
labcial A.ssot lation) Mr O Anslin Baker was 
elected prc-'ident for the ensuing session Mi Ihitiy 
Jackson, tlu‘ retiring president, delivered an addn'ss 
on ‘''llu' Trend of Human Devoloj>ment " He 
showed that whereas in tlie past Die (mviionmeiit 
and piogtess ol man was limited to tangible Dungs, 
to-d.iv it extemls inoie and more to icgions outside 
the immeiliate pt'rceptKuis of tlie senses The views 
of ICinstein, ,is contiasted vvitii those of Mtwvton, aie 
a tv[)ieal t xa mple and repiesent a gre.it and intrinsic 
mental .idvamo The individual witli Die siiper- 
si.Misihvc fatuity in sium* particiil.ir dirt'ction must 
be given the '.ttijie and oppindimity for Du; full 
cvpicssion of his genius Hiimamlv c.uinot .itloid 
to l(‘t clevs'r men wear out their gemns m providing 
themselves with th(“ netessitu's of lite 'Hit* most 
adv.mlageous .i|)[>luMtion of ii.itional we.ilth will bt* 
the mamteii.iiuof those vvlio are .ible to worlc in 
the higher ciuiroimient of (he intellect. 

Mk. a Kmk i uu'v. ihtowN has stmt us a long letttw 
conijdauung of tlie levievv of his hook—" The And.i- 
man Islanders ”—m Naiouk of July 2.1, p ititi 
The gist of tlie lawievvci's ciiticisin w.is that Mr 
Brown spoilt ,t good jil.in '-nanielv, ol stating Ins own 
obseivalioiis and wlieie Ihev dilfeied fioni those of 
bis chief prt'det essor, Mr If H Man diy so i ai rying 
I't out as to leatl the reader to suppose tli.il .Mr M.m's 
work W.IS not woiDi imuti Mr Bn.'wn’s (U'lence is 
th.it in .idopting his ](lan of pioi etiiire he was obeving 
the instructions of tlie Antlion)' Wilkins Studt'iitslnp, 
iindt'r vvliose .inspires his work vvas inulort.iken The 
reviewei diti not complain of (he ])lan but td Die 
incDujtl ot carrying it out Ne.xt, witli regard to the 
rtwit.-wcr's ciiticism ol liic uiiwisdtmi ot adopting Die 
Alphabet ol I’.iler Sthinidl loi his vvoik m 
.supersession of the long-established alphabet com¬ 
piled by so compcdenl ,111 aiitbontv .is i\fi .\ J Bills, 
.Mi Brown writes that he lias “no hesitation 111 
.weeptmg the Ju/Zo-o/xk Alphabet as Die neaiest 
appvi.iach possible at the jireseiit time to a sdcnlific 
universal .dpliabet ” But at the saiiu' tiiiu' he (jiiotes 
the kict that Sir Jtii hard Temple published a universal 
giamniar which lias not been .idopted to any extent 
bv otlier wnt(‘is, “ doubtless because ot the objeelion 
they feel to giving np Die system of grammar lo winch 
Dicy aie acciisronu'd " Mr Brown, having tlius the 
fate of Sir Ri< hard 'I'emple's gianimar before liim 
and .ipprc dating the reasem for il, might have bi'cn 
waiiied of Di<“ kite awaiting Itii' Anthrvpo<i Al]>habet, 
and (hat Du* only result in the (ircumslanees of 
partially .idoj'tmg it in a work, vvliicli lie himself 
says “ does not ileal with the languages of tlio 
Andamans,” would be to puz/le, and not enlighten, 
the .student I'o the revicwei’s criticism of u.se 
being made without acknowledgment of information 
g.ithored by living predecessors, Mr firovvn raises the 
defence that any passages bearing such an interpre- 
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t.itioii jnii>t have occurred in the iutio<luctujii " which 
was meant as such and nothing more ” It cerlainlv 
does not justify the conection " of lh(‘ woiU of 
highly e.\-pen<‘nccd local otiicials with not oiih- llie 
pi'oplo and the country befoie them, but aKo llie 
{lossession of tl)(‘ official tis Inuc.il woih-^ and some 
of the other geni'Uil books, on whuh Mr Ih-owii lelies 
for Ins f.u ts 

1 \ a book cntitlefl “ Scieino and Unman Mions,” 
winch Messrs (k'orge hell and Sons, |,id , will 
shoillv publish, the author. Dr \\ (’ < iii(is. will 

rciOUiU how the <oiueiiiciices of dail\ hf<‘ ,uid tlic 
s,if(‘yiMi(ls to health lia\e been discoveo'd, and tiu 
possible beaiing of science (.m Iniman altairs in the 
future 

'I'liiv following catedognos, w'huli should be useful 
to readcis of Na'IURT, have just re.icliefl ns • No C)^ 
((d hotanual and Zoological WoiKs) fnmi Messrs 
Dnlait and ('o , f,ld , 3; Margand StKct, W 1 . 
No 2TO (of I’enodicals, ('olle< tions, 'I'lMnsai t ions, 
and 1 'ulilu ations of LeaiiH'd So( leties, <-lc ) iiom 
M(‘ssrs \\ Ilelti'raiid Sons, f-ld , (‘amhririge , and 
No (inis( ellaneoiis, im hnliiig N.ituial and Plivsieal 
Sciences) from Messrs Ik-in.iid (Jiiaiilih, l.t<l , 
11 Grafton Stiect, W i 


Mi.ssks Lo\'<.m\ns \no Co h.no in prei>.uatioii, 
m foul A’ohimes, " \ N’atinal Hisioi\- ol llu‘ Ducks, " 
hv Dr J (' i'liillips, ol tile \Ius<‘um of < omp.iiati\e 
ZooIog\. Canibndge, Mass, I s \ , whicti will aim 
at giving .in c\a( l and di'l.nkd desMi])tion ol all 
Iviiown spe< les ol (links, iiiappine then bleeding 
and inigralion i.ingi's It will abo lonl.yn lull life 
lns|(Uies of tin' |•nIopeall and \nn'inan spisies 
'I'lie wotk will Ih‘ illiisti.iti d m i olotn ainl in bla< K 
and wtnte bv 1' M' Ikmson, \ Diool»s, and 
(. A l-'ueiles \ ol I is iie.ulx n.idv loi ]nib]i(a' 
lion 

SiK ivON\i n Koss Is Inmgmg out, llnoiigh Mr 
|ohn Murraw a wotk entitled ' I he tiiiMl M.il.iiia 
rioblem and its Sohilioii an \iil()biograpln« al 
\(eoiiiit,” winch will ,gi\e a (oinplele historv ol tin' 
disioceiy ol the lel.ilion betwism malaiia and inos- 
ijiiiloc-s, slioumg liow malaiia is earned liom in.111 
to ni.ui \nother book in Ihe same iniblisliei's 
annoumement list is " t/aideiiiiig loi tin- XXth 
( i‘iitiii\b\ C I'dev, 111 whnh .itleiilioii is (liudly 
(lireiUd to llie mole peimaiieill le.ilui'es in gaideils 
I'Ih' woik will coni.nil a list o( st ks tetl tiec-s and 
sliinbs. with des(iipti\e and iiiKiiral notes, and 
Iniel (lKi[ilc‘rs upon bolanv and iioiiU'iu latine 


Our Astronomical Column. 


M I in I KV \'lsl IlLI. \s ,\ MoKNIN'. Sl'A R — Meic 111 \ 
Will real h its greatest t'loiigation, i.S .^S' wi'st, in 
the eailv moiiimg of (tctoixi 31. .and will be visible 
beloie Slim iso dnrnig the ])ei lod fiom about ( H loliei 
li to Novembei lo 'Ihe planet will nse about 
I,’ hoiiis befoie the siin. .ind slionjd be e.isilv visible 
about an hoiii beloic llie tunes of sunrise Its 
position will be near tlie liori/oii in D b\ S, and il 
will shine with a ios\-, ]ln< In-iting light idxnit espial 
to that ol a lirst ni.tgintnde star 

'Ihe planet Satiiin will be veiy ncvir Meicur\- on 
about Ol lobiT 2^, utieii the dislaiue .si jiar.iling the 
tw o orl)s w ill lx- a little nioie th.in 1 

I'clesiopii ()l)ser\alunis (.>1 MeK.nrv an- mnih 
rc'ijiiiicd. tlx- ev.n t time of llu' pianet's lot.itioii 
l-eirig doubtful It is a good plan toi those observeis 
who do not jiossess eipialonal telesio[»is lo pu k iiii 
the jilailet when it is visible to the naked ive, and 
to gel .111(1 retain llie disi in the iield ol \ ii'w of llie 
inslninn lU until some time altei siiniisi,', whi'ii it 
will have iiseii snfficic'iUb’ high .ibove tlie vapouis 
iie.n the hoii/oii to permit the image t(t lie well 
lielmed Men tirv ccilamlv presents dnskv tii.irkings 
whnh are capable ol being lollowed when i leai 
weather allows, in||i the planet oMeis a mm h bettei 
prospect foi sut'i'^fni scinlmv than X’enus 

CoMiis -I’errme's peitodn comet, i.S<(0 \11 and 
I()0«/ 111 , should now be looked lor in Die moon's 
absence Ihe lollowmg i‘pht'mciides aie on two 
assninptI'‘iis ol the lime of periludioii 
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Ml Wood sends the lollownu; illi|)tii.d oiiut of 
coim I \'nz a 

eiJL II 1 . 122 , 1 VN 1 o 

o 2 ■ I " 

i2 id' in" 
u ')>!=; 171 ; 

• '•'' 7 IDI 

l ' S T , 

dioiil l<ioo \eais 
Ml Wooil al woik on ,1 inoreixail oiliit, using 
plinlographic i>i>si(ions that extiml to \piil 23 Iasi 

li'i Mvssi.s OF \’isr\i IMnvkv Siaks—'I' he 
.[■■li'ohoinii III j.nniui!, N'o No/, loiil.iins ine.isures 
of the pai.illa\es of sevei.it binaiv stais imide pliotc)- 
grapliuallv at the Sjii'oiil (Ihseivatorv bv MeSsis 
I A Millet .iiid j H Pitman Investigation was 
made as 10 how far tlie uiegul.inlv of the comlnnod 
Jiiiago ami the change in relative positions due to 
oibit.'d inoiioii between the evposines might inltoducc 
eiior '1 lie jn'obable errois sei m to Ix' ipntc as small 
.IS for single sfais 'I lie pai.illav s dediiceil by other 
obsetveis ail' t.ibiilated as well as their own, aiul 
m.isscs .ne deduced and ilassihed aicordmg to 
sputral tvpe with the following resiills lot average 
mass J> 1 I pi , A 3- pi. i' 30-’, (I 1 77 . K r-57 , 
M o (>3 Onlv Iwi.) M sfais wi'ie .ivailabk- 

In loncliision, tlie .nlvisaliiht \ is pointed out of 
oblai.iing .disohite ])ar.dl,i\es of as many binai^es 
as possible hv the relative shill of speitral lines du<‘ 
lo clifferenl motion of the (.oinponents m thi‘ Ime of 
sight 'I'he method has <iiu'ail\' been ap]ilied to 
Alpha ( eiitnuri and to ('.isfoi. .ilso to Sums (bright 
stai onlv) A list is given of 18 st.us to which the 
metliod miglil be apjilied, with the amount of present 
.tnd nia.Mmnm ditlereiitial motion It is neeessatv 
either that both specli.i should be visible or that 
tlic relative masses should be know n 
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Research Itema 


Oyp.sY I''oLKLORE. — The new senes of the Gypsy 
Lore Society’s Journal is being actively conducted 
by its energetic secretary, Mr T. W. Thompson 
Ihe last issue (Thud Series, vol i , part 3) contains 
an excellent article by him on the Gypsy (»rays as 
tale-tellers^ whidi desciibos the methods by which 
the imidonts ot tiu-ir stones arc manipulated. This 
has a iinich wider interest th.in is implied by its title, 
and Students ol folk titles will lind tliat it tiuows 
iniidi needed light on tlie constiuction of these 
nairatu es 

IlocKRV IN Aniji nt Guj.j.fn—.An ancient Gieek 
S(ulj)tmetl leiief lei ently discovered m Athens, 
according to the 1 una, gives evidence that tlic 
CtrecKs j)l<iyc<l l)all games ollu'r than with tfio hand 
TJie relief leprcsenis si.x n.d«-d youths taking pait m a 
game bcfiniig evci}' re-ii inlilatue to modern Jiockey 
I Jk' tm ve(i stick tis('d m.iv possiblv supjily an ex¬ 
planation of the smgiilai cuiv('(l olijcct liiivcd m 
relu'f on soim- of tlic votive ollmiiig-s found at Sparta. 
These have birii (ailed su kk s ” It is dithcnlt to 
say why this implement should have been defluated 
to Artemis, imt the word “ sickle " mav have been 
the (.111rent slang for a bo> s hoikey-stick 

JtOM/VN KiiMvrxs IN I.o.nixjn— Recimt c.vtavalions 
in the ( itv Juive led to important discovencs It 
seems to l«- proved that the ancient church of St 
l'eler’s-uiH)ii-('oinhill was built insid<“ of wliat was 
ome a Koman hiitiess, wliuh futiirt' mvestigation 
IS ex])C( led to show' was the fust hutifusl cainj) ot 
the Koni.ins ll so, u is possililc lluit it vv.is built 
iminediatolv aftt'r llie re-cslablishiiK'iiI of order 
suhsc(|iienl to the revolt of Hoadux'a .Mr. \V C 
Kdwards, the .lu lia'ologist m cliaige of these in- 
veslig.itions, bi-lievcs that during the next ten )e:us 
nuM'e Jtoman dis«()\(’iKs will pioliably be made m the 
(ily tlian liave been made for centuries The 
e.\cav<ition i(‘centlv struck wliat is ]>r(')bablv Ihc 
most ancient w:d! vet lound 111 London. At one 
point It IS 5 fi'et thick, and ;U)ove the footings were 
courses of tiles, four alucast, each 13 inches broad 
Rooms wcie .ulded to it with }>!,istcr<“<I walls winch 
appear to be ol imilatioii alalxister, tlie wall being 
overlaid witli a i.ivei of white cemtMil, almost as 
thm iis paper, on whuh designs had been panUcsl by 
a Very skilful artist It is now ( h-.u that (Tra( (.'clmich 
Street was not Roman it probably l>clongs to Saxon 
limes, iind w.ts the uoik of Allred the (ire.it 

Arcu.i Ol o(.v IN Pailsiinj;—V inong the obliga¬ 
tions undertaken by Great Jhil.im m (Oimexion with 
the control ol JVilcslnu’ is that of promoting arc Ideo¬ 
logical I'ese.udt Jt was a condition of the scdieme 
that in tiu' Advisoiy I’joard for Ait Ideology olliei 
nations slioiild be represented The first work wliK.h 
will now b(. niiderliikeii is liie excavation of the 
ancient f ity of David on Mount Opliei, immediiitely 
soutli of the existing walls <jf Jtnusalem I'hrce 
different attempts liav'e been made to probe the 
secicts of the lull, and though attended with some 
measure of siucess, practically the whole of Jehus, 
the origmal sturnghold, tin* J^dace .uid Milloof David, 
ami in all piobabilitv the tombs of tlic Kings ot 
Judah, await investigation .An area of ten ;icies 
has been preserved by the Admmistiation, and this 
IS now <ivailal)|(‘ lor e\(avation Hast of Jordan ;tn 
immens(“ held remains i^ractic.dly untouched, and 
many of these sites are of importance cxpial to tliat of 
I’alestme itsdf )''.S])ei Killy at Jerasli, the am lent 
(•eras.i, then; are wondciful remains of tlie Roman 
city, whidi sJiow that it was one o( the most imposing 
cities of the ]<oirian jx'nod. Th^^^ttavation of these 
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Palestine sites is likely to throw welcome light not 
only on the history of the Hebrews but on the obscure 
annals of the nations who preceded them, and it may 
be lioped that the Palestine Exploration Fund, 
which counts among the names of its illusttioua 
servants that of Kitchener, will receive iidequate 
support in carrying out the well-arranged programme 
of mve.stigation which i.s now laid before tlic scicntilic 
world. 

tJpi'KR Cretaceous Gascrorods of New Zkai.and. 
—Certain Uppci Cretaceous gastropods of New 
Zealand, originally refened to Mr H. Woods for 
description, were on his n'coinmciidation forwarded 
to Dr (). \\'il( kens, then at Strasbourg, to deal 
with Tlie intervention of the w'ar and conseiiuent 
removMl of Dr. Wilckcns to Jkinii delav('d the com¬ 
pletion of the task, and the Imishcd monograph as 
rendered into English by the author Ininselr has 
recently been issued as PakTontologic.il Rmlletin 
No *j by th(' Geoldgical Survey Brandi of the New 
Zi'aland Depailment of Mines TIk* imijor ])ortion 
ot the fossils studied are of l j>per Seiioiuaii age 
While these mchidc a few spi'cies peculiai to New 
Zealand, n'seiiiblancc.s can be tuued in many e.x- 
ampli'S to species fiom beds of ecjinvalenl age in 
Norlfi Gerinaiiv, Chili, I’atagonia, the .Antaictic 
Regions, an<i ’Soutli India Of the indigenous forms 
the most striking is the remaik.iblo Coiuhothym pam- 
$Uica. iind Dr Wilckcns gives a very caieful ac( ount 
of its strange growth ami rkwelopmcnt Tlu' plal(*s 
accompanying the monograph are deserving of much 
praise, and thmc is a map showing th(' localities 
wheme tlic fossils weu* oblaiiu'd 

AlvuiNi’ i'ossn.s IN Ci'NiRAL I NDi A - - Die ( icnei al 
Ke{->ort of the Ger.dogKal Survev of Indi.i lor ui2i 
contains a conhrmation. and some turther jiai liciilais, 
of the (lis(:ov(‘rv ol marine fossils m the lower 
Gondwana soiies ot Cv'iitr.d India, wlm h was lepoited 
in some of liie Indian newspapers about nine months 
ago 'I'he discoverv', wliicii was made bv Mi K P 
Siiiot, Sl.itc (ie(»iogtsl to the Revv.iii Dinb.ir. at 
rinaUii, situaletl almost tentrally in the luoadest 
jKirt ot the I’eiiinsul.i. consists of a shell liand, 
.ibonL 3 im hes lim k, uun])osed iilmost enlirdv of 
shells of tlie genus I’rodiicliis l-felovv iIk' shell 
band aie tiu.irl/. grits v\ hicli p.iss ui), tluougli the band, 
contorniablv into siiii'i'-dom's of Lower Ifar.dvar ago, 
tlie lied it'.c.-ll King not lar Irom tlu^ ]unctioii of the 
Gondwaii.-i lock''with tlic imdeilvmg gmsss, in beds 
which iiie usnallv veg.irded as ol Taldiir age 'J ho 
discoverv has been JiuIIkt' investigateil by Mr 
P. N Aiukheiji, held (olkstoi ot tlu* Survey, who 
added two s]n*( imens ot SpiiifeiTiia to the fauna 
The iTodmtus li;is not yet been identitied, but it is 
new to India , the Spirifeima is t lose to, and probably 
identiciil witli, .S' var octoplulihi The 

fossils, then'forc, are not ot greiit S||istaiic('m deter- 
nuiiing file precise .ago of the band, Imt the discovi'ry 
of manne conditions in the (cntrc of the Peninsula, 
where no iiMnne rocks of later than probably pre- 
Cainbit.in age had previously beem J(mnd, is of gieat 
interest and mqioitam'i* Dr I. L. iMMiiior, the 
ollici.itiiig director, by wliom liie report is made, 
discusses tlie (jtiestioii of vvhethei the sea lay mainly 
to the north, ot the west, of the newly discovered 
Prodmtus loc.dily. In cither case the flisiovTry, 
thoiigli ok intcn;st as markin.g a giealer oxlensiou 
of (he sea than had been pievioiisly suspected, does 
not niiiti'iiallv alter the conclusion that the Indian 
Peninsula is a n^gion whicli has been continuously 
dry land throughout tlie wJiuic period covered by 
the iicqucnce of fossiliferous rocks. 
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The Di.stribution of Tempkhature in Scindi- 
NAViA. —'fhe Meteorological Institute of Sweden has 
ublished an im|)ortant paper and senes of charts 
y Mr. H. E. llamberg on tlierrnosynchiv)ncs and 
thermoisochrones in the Scandmaxian peninsula 
{Bihavg till Mrteoioh^uka Ink tlai’cha, Bd Oo. 
1918 (ioi2;). hi tables and charts, Inuiuled on 
the obsenalions of 232 Swi'ihsli and S3 Norwegian 
stations, Ml llambeig gives the mean anniMi dales 
at winch (.crlain teinper.miies icigii 'I he icnipei.i- 
turcs arc reduced to sca-le\'<“l lor tins jnirpose, 
ahhougli Ml Hambcrg full> leahscs lliat foi ccitain 
geographical uses the value of tin; cliaits js theieby 
lessened, <ind he gives two pairs of chat Is, spimg and 
aulinmi. one for 12 C. and the otlxT lor o'^ C , 
in whicli the, acinal tcinperatmcs ,ire nlitised A 
second senes of charts indualos tlie aveiage nuinbei 
of days with a tenipciatiire above or below (citam 
figures The cm ves on tlieso charts Mr J lanil)crg (eiiiis 
thcrmoisocliiones The (hails, winch are small but 
veiy dear, are most useful for gi'ogr.ipbual pinposes 
Srj U- or Warm WiNrrus is ICuroi'K--’J he 
abnoimal winter warmth u‘(.cnt!v expenemed m 
Cential Jutrope, embracing Ihigland, is dealt with in 
tlie Mcfcor<)lo(iUi(l Mag^azutc lor Septembei by Mr 
( 1 C P Ihcpoks, ol the Moti'orological Ollue \ 
chart IS gj\en showing the ditlen'iices of the mean 
tempci.dines foi tlie winter, (ompnsed bv the 
niuntlis Dccemliei, January, and h'eluiiaiy, foi the 
ytvirs i<)ii to 1020, and the long ]>eno(l aveiagcs for 
the lombmed winter months, mostly covering the 
)cars 1831 to i<Ho At ihid.ipest the winlers of 
the past ton years ha\e on the average bc'cn moie 
than 4'' h' wanner lii.in the normal w-inler ,\l 
Zurich the CM ess is 2"-(> F , at P.iris, >'■ i h . and 
at Keu, I'-H I' On tlie AiI.iuIk sea-bo.ird lie' 
Wilders ol tlie (h'cade m question lia\(' been slightlv 
colder tlian the noiinal Theie is no appiei'idhle j 
dillcieiue ol lenqierature for the rest of the ye.ii, 
the summer months lortlu'xears 1911 to f<)2ci having 
been, on tlie whole, somewhat cooler than the a\(‘iage 
Tlu' abnormal warmtli of the winters was not cojiliiu'd 
to low lex els, the mean xxmtoi temperature 1(U- tlie 
teii-\e.ir period at St (lolhard, O877 feet abo\ c 
sea-iexel, is i"-<> F abovi' the noimal 'llie .nillior 
suggests a teiitatixe expltiualion couiiceting tlic ab¬ 
normal warmth with the geneial decrease of sunspot 
mimbeis since the nineteenth century I'.iking the 
mean uiuK'r tempeiatnro at (in'cnwich t(ji the 
len-yeai peiiod, i<d 1 to 1020, it is i •5 !•' aboxe the 
t'O ye.irs’ ax erage, and the mean was abo\ e the norma! 

]ii 8 winlois out of to, the c'mcss being iiioie than 
3'^ I'" in 4 w'liiteis Jn tiie len-vear ]>enod from 
j8HC) to iS()5 the mean winter tempci.itmo at 
(irecnxxuh xvas F below tlie noini.d lor sixty 
years, and 111 8 xxinler.s out of to the mean xv.is beloxv 
theaveiage, the delicicncy anuniritnig to y !•' or more 
in 3 xMideis; this is a diflCHuit period from that 
given by the author .ind with an opfiosite eltect 

(Ir.ARi' I'ROM Moior llr.ADi.R.M is—T he descrip¬ 
tions of motor headlights exhibited at the meeting 
of the Optical Society on May ii xvill be found m 
part 4 of x'olume 23 of the Transactions of Ihe Sm icl)-, 
togcthei witli a report of the discnssiou of the 
conditions whiih a satisfactory headlight should fullil 
In America these conditions are that too feet ahead 
of the c.ir at a jioint 3 feet above the hon/onlal, Ihe 
illumination must not exceed that due to a lamp of 
730 candle powei The conditions I<iid down m 
this country by the J\hnisliv of Transpoit lelate to 
the width and height of the beam and plaic no 
restriction on its intensity 'fJie nxoncihation of the 
requirements of the driver and the pedestrian 01 
driver he is approaching is difticuir, but the geiu'ral 
opinion of those who took part 111 tho„ discussion 
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appeared to be that tlie beam slioiild have a (.andlr 
yiow'cr of 3000 in a dnectiun Jialf a degree below- 
the**horizont<d and be r('(liued to 300 or fxto eandUi 
poxx'er in a direction one degiee al>o\e the Iionzontal, 
.\s tJie glare etleit is (hu' In contiasl, it was fuither 
suggested that the cai .nid Ihe load at Ihe side 

I of Ific (.ai 'liioiild lu' lilumiii.ilrd in snim' extent .is 
well the load 111 Imni 

A .Nj-.xv Tin orx ni \ ivin\ \ pli'J)to-elecliie 
Iheoix of viMnii has ini'niK been pul Inrw.ud b\ 

J >r j' Sehan/ ol Diesdtn and ha-i bt'eii disi ussed in 
the Xt'ilulinfl fur .iut;ciilit I'Uiiult \i jtic-M'iit it is 
incompleic, but accnrdiiig tn p.ipci m \n! 34 ot 

the /lutsdnift fur se'cv-u’ tlie aulhni hopes 

to till HI the gaps l)y unilv on whnh he is at j»resenl 
engaged In outline it is as follows | jt;hl 011 enter¬ 
ing tlie eye is absorbed b\ the xiMi.d junple, xvhull 
as a lesiilt emits I'lei lions at specls wiiuli depend 
on llie wax ('-length but not on tlu inl('iisilv ot the 
nu idenl liglil , tlial is, tlie \isu.d pmi>le is photn- 
eleilnc Ihe oh'cttoiis nnjuuge nu ilu' mds and 
(niies and pindme tin.' sonsatioii of light It llieii 
vekxUios do not diller widelx lhe\ aie cspialisi'd 
dmiug tlieii pass,ig(' to ihe mds ,ind < ones and 
jirodiui' a single seils.iltnli i nll espnlMilUg to the 
mean xeincilv . but if lhe\ diller m.iliii.illy tin- 
luteixal betwei'ii then eniis'-inu aiul linn anixal 
at tlu' lods and loius is not shUi, 1, ni tn (‘(pi.ihse 
them and tliex' pmdiK'e distiiul sciis.itions (.)\cr 
a range of wave-lengths nl 1 nr* (in «(pi.disatioa 
IS prodiKi'd, lull if all uaxeleuglhs n\([ tango 
double tins aie jueseiil. llie sens.iiinn n| wtnb' is pro¬ 
duced, wlielhei* llie lange bi'«•/,' 1mm t In () nl linm 
(■) In 8 -■ 10 ‘ ( m 

'I'l.s 11 N(. I OK \ n .x.xiixs - I ii\ estig.i Ini s aie s< arch¬ 
ing ailixeix lor sniiu' ihi'inual means n| remguising 
j the ju'eseiu e ol tlie xilamiiis ui lnn(| materials, aiul 
the (list n\ erx nl siu h <1 lest would ennnuniis|\ iiu lease 
the iaiililx ot leseaHli on tliisi' elusixe subsiaiui's 
So fai .tl! the suggestions iiia<le liaxe l.iiled to with¬ 
stand a (iilH.d examui.ilinii In .1 r((eul [lapei 111 
tlie /iuu/ls/. Missis I )| II m I u iniK I aiui Watsnii point 
nut the (lose lelaimu whuh iM->ts [n tween the 
piesi'iKi' ot xu.niun \ in tats and the well known 
ri'atlmn guen In lixer nils, wliuh (oiisisls m the 
pr<)<!iution ol a purple (nlniatmii win 11 tlu- oil is 
dissoK c'd m an nigaim snl\ c ut ,uid a ilinji nt snl[>hunc 
. 1 ( 1(1 is .id(le<i \ll Ihe fixer oils nl niauimais, biiaU, 
and lisli examined l>v the .iiUlints g,i\e tlu' le.ntion, 
but they <dso luid that it is given, nlthnugli less 
stionglx, bx the iiodx f.il of souk animals and by 
butter In stnknig agieeiiieiil with the lieliax loiir 
of vitamin \, llie pnxvei of juoducing the (oloi.rtion 
IS lost when a cuiieiK ot ,nr is pass<‘(l through ihe 
tat .it 100' {- but not when Ihe fat is hcat(*d .it tins 
lemiH'uituie m absence of air Again, whcui the fat 
IS lixdrolvsed it remains, with the xilaimn A, in tlic 
iinsa]>omlial)lc* fi.action Moieoxei, the intensity of 
th( iea« turn was found to be rouglilv proportional 
to tlie xit.innn A (onteiit of a senes of fish-liver oils, 
llu' liveis and fat of pigs and rats led 011 diets deficient 
m xitamin A did not gix('‘ the rcxiction, but this 
reappe.ired when tlu* delu leni v was made good., It 
IS ob''Oils tliat there is a dose p.irallel between the 
two jiiojicrlies, and the aiilliors, without cldimmg 
that the test actually mduates llie luvsence of the 
X’lt.imin, suggest “ th.'it the assoi lation m.iy be of 
some sigmfuance ” llu' in'iessily for this eaiition 
IS indicated by Ihi' facts tltaf although the marine 
diatom Niet/schia has been shown to be rich in 
vitamin A the oil extracted from this oigaiiism did 
not gixe tlu* j^nrple colour test with sulphuric acid, 
Asimilarnegatix 0 result w.as obtained with plankton oil, 
although the reaction was given by certain marine algie. 
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Tendencies of Modern Physics. 


Swiss Society of Natural Sciences met this 
* year at Benie on Aiii'iist 2\ to 27. Tlie 
jufif’ianiine of Ihi* session (oinp>iisc(I se\eral fliscus- 
sioiis on (jiiestKiUs of f'eneral interest, and papers 
of a more spcual charruler eoinniiinu ated to tin* 
\aiioiis sections Ihe work was <jividc*d between 
the followip” set lions (i) Malheinatic> , (2) Pliysns, 
(3) (jeopli_\sics, Metcoiolopy, aini Aslroiioinv. 

( lieiiiisti V . (5) Beolot-y. Mineralof.;v, and 1 Vlro^rapli)', 
(O)liotanv, (7) Zooloi'y , (.S) l-aitoniolo^y . (0) i'al.eoii- 
tolof(\-. (10) Anthropolo;4_\ and b'tlinoloj'y , (ii) Medical 
and Jholof'ual Sdeiuc', (12) llislorv oi Meilirnie and 
Natural S< lein e . (ij) N’cti'niiary Si leiice , (1,4) Phar¬ 
macy . (15) lin^^iniTiing History 

We caimol j.jue heie a det.uled .iccount of this 
anmi.d eeent in Swiss si lem e, we sliall tliendore 
contme oinselces to a u'siinie of llio .iddress of I’rof 
(' K (’ju\’e, ot Oeneca, in o[)c‘ning tlie senes ot 
getieial disi iissions 

Taking tlie lilh', ' Jlic 'fendeiKies of Modern 
Pln’sics and the tonn’ption of Matter,” i'rot Clnyc 
Just showed tli.it modern plijsics was liecoining 
moie and moi e electioinagni.-ln , discontinuous, and 
statistM al 'I o tliese thiei* clnuactensiK s, whii li haco 
been MilIicK nth' disconcerting to minds auiistimied 
to till' classual loim-plioiis ot the seicnni half of Ihi' 
nineteenth (eiUiir\, there lias now been addeil a 
fourth, of still more peiplexing i liaracter, in the' 
111 trod lie tion of 11 u' |>nm'i|iie of relafic ii\' In .ulojit- 
ing this pniuiiile physK s lias dispi.ive<l a distinctlv 
n)elapli\sical teiidenc\', which somelinies ec-iitures to 
111trodm i- into s( leiif ilic disc iission .1 (login.1 tic nn.diiod 
of procedine It is tine that the dillicul(\ is coin- 
pensati'il b\ inipoilant adcaiitages, n'siilting fioin 
tlie fai t tiuit Ihe toi miil;e ot relalix ite intioduce more 
simplicity 111 the (hii.iiiius ot \eiv gUMt celoiities, 
.ind more unil\' bidwecii the c.iiioiis biiimlies of 
ph\ sics 

'\flei liacjiig shown liow filu'sics like dieniislry, 
lias mo\ ed ste.uiily along the p.illi ot discontinuity 
b\ the intiodiK turn of the atom ol ek'iliiutv’ and 
the theor\ ol ([ii.inta. Plot (niye sjioke of the (on- 
seipiences ol tins discoiitiimity, wliuli complic.iled 
greatly the explanation of pheiioiiu'na appaienth ot 
the iiKisl smi])l(' ( hai.H ter 

I low, indeed, loiild oiii.* lollow, by means of tlu' 
eipialioris of mechaiins, the ioci)>io<.d actions of ,i 
ne.irly innuniei.ibU' gioup ol diSdiiitiiuioiis elements 
{inoli'i iiles, atoms, c'h'cIrons) 'I his exlu'ine <ompli- 
c ationw liu lu hai.ieleriscs the phenomenon, apjiaieiilly 
so sinijile, when it is desiied to study it intmuilely, 
led to the intuHinction of kinetic theoiies 'I'hc- 
caleulns of piobabiiitu's then c.ime fo the aid of 
physicists, jiowerless as th(‘V weie to sol\i\ by me.ins 
of tlie (‘(jiiatioiis of inedianu.s, the iiiexlricable 
problmns wlmli were pro|)oscd to them Hut the 
eonseijiicnce ot these lonetH theories is to le.id us 
to conccne ph \sk oa hemieal l.iws as stat istic.il, so 
that wo must [iictim* jiliysico-dicniu.'il delermniism 


as a statistical determinism, to which the law of 
great numbers imparts all the appearance of mlimte 
precision 

The progress of physics towards clet trotnagneti'>ra 
IS partienlarly striking The first decisive step along 
this path was made by Maxwell, to w'liom we owe 
the* cleetromagiK'tic lh(“ory of hglit, which, universally 
accepted as it is to-day by physicists, unitC'. in a 
systeniatii whole the phenomena of light and of 
eJettromagnctism Hut this tendency to explain 
pliysica! jilicnoinen.i by the laws of eh'clrom.igiietism 
lias only served to make it still more aceeiituatetl. 
It has ev(“ii attacked the mediamcs which seemed 
to be the immul.ilile basis of the old pliysics To-d.iy 
tlie fundamental postulate of mechanics—inertia—• 
can be satisfactorily explained in teinis of tlu' pro¬ 
perties of an electromagnetic Jield, and nioie and 
more mtiTinolecul.ir force's appear to be of ekstio- 
magnetic nature {l)eby(', Kcesom) 

Hut the mam icason for tins constant evolution 
of phvsics towards ele<.lioinagnetism is the work 
laiiK'd out partK iilarly m England (Itntherfoid's 
sdiool), wliK h has exhibited it iii a most convirumg 
fasliion Till' material atom itself appeals to l.ic 
(onstitutod entirely of chaiges of eleclnciLv, positive 
and negative (elei lions), and all physic.d forces, 
with the {‘xci'plion of tlie inysteiions fou.e ol gravita¬ 
tion, will thus be found, m the last usoit, to be 
eU-itiK and niagiictu forces 

In the second p.iil of Ins .uldress. I'rof Cluy 
sliF.iwed how llie conct'pliou of matter, as dehned by 
mertia, had (’volved from l.avoisi<'i to ICmstem, and 
to the most nxent work of Kiitheilord and Aston 
Without loinniitting ourselves positively to I'rout’s 
hvpothesis, winch would make the atoiiin weights 
ol the elements integral multiples ol that <jf a iinujiie 
eonslitiu'iit — the .itoin of lij'diogeii—new develop- 
inents point to a duality of iilliiuate iii.ileiial, the 
pnsilici' electron whu h is maiiily responsible loi the 
inertly of the .itcim, and llie negative eh'ctioii 

In shoit. till' stailling piogress le.tiiscd m physns 
during the last liiiity \e.irs h.is lediieeii to 11.night 
<ill those Ihnd phantoms which we knew—intpoiidet- 
abte 1‘lcitiic and inagnelii lluids, only the most 
teii.K'imis among them- the aelliei—olh-rs still a 
pai ti.il resisl.mei' 

l‘h\si(ists li.Lve tlins lieen leil, little by little, lo 
the ide.i ol tlu' materiality of electricity, .md still 
more the foimul.e of lel.itiv ity l>oint to the parallehsni 
lietween inertia and ciungy, lliat is, to the fusion 
into a single prmeipio of the two pnnci|)lcs winch 
govern all phvsic.d phenomena—the principle of the 
(onservalion of mass and lluil of the coiiseivatum 
ol eiKU'gy 

Such .ire the impoitant results, not only Iroin the 
scienhhc point ot view, fmt .also fiom tliat ot out 
ficst jihilosoplnc (ultme, which iiiodorn research has 
brought forward during the ionise ot the last thirty 
ye.ars 


The Isothermal Frontier of Ancient Cities.' 


''[''Jflv norliieru frontier of the Koman fCiiijure is 
^ shown in atlases of am lent geography, and that 
of the Acha-incman Ivnipne ol the I'ersians and ol 
the dynasties which suct'eeded iii the Middle liasl 
Thu fiontier of llie .iiich'iiI ('liinese J‘an]nre has not 
been mafic stmil.irlv familial, and in jihui' ol it there' 
IS the repicsentalion of the l•'^1plrc of ('hin.i as it 

• \||'IM(1 of .t |).ii>eF li\ Or \ uikImii < ''ani'll l( nl hifoit Sution L 
((ic o,<r i|»lu'} of the itrill.Ii V'noi i iI1(>!i U Hull oil Sept, i: 
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lias been in iiK‘(lia?val and modem times I'lom fins 
must ot Mauchnri.i, all Mongolia, ami tlic Hi valley 
must be slioni olf in order to get the Chines(‘ nortlicin 
Irontier .is it was under Llu' Man dynasty m the 
begimimg of the se( ond century .ifter Cliiist, the 
age of (lie Antonines 111 iCiirope At this tunc, when 
the am lent c ivihs.ilion of Eurasia w.is at the height 
ol its culture and app.uciitiy at Hie m.iximum of 
its power, tlie noiLliern fioniier once controlled by 
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the Persian Actuernenida? was dividcil bcluceii the 
Parthians, capitalled at Ctesiphon, and the Kushan 
dynasty <>f the '^'iie-chi, capitalled at Peshawar 
Tlieso lour northern frontiers, Roman, Partluan, 
Kushan, and (hineso, were con'-ecuti\e, foiming an 
unbroken line from the nioutli of the Rhine near 
tlie modern Katuyk m Holland, 52' N , to the e.ist 
coast of Korea in about p ' Soiitli ol the line 
a \ast array of estabhshisl cities slrelctied for se\cn 
Ihoiis.ind nules a< ross Ennisia, in some ]>.irts jnoti'i ted 
by natural lianiers, m others defended l)\' lines of 
jiMsonry forlilu.ition Nortli of tlie Imi; weie the 
tents of nomads, lints of loiest dwi'IKu s, and stoc kaded 
defences tif eaitii and wood In the noithern jiait 
of modern (lennaiiy tiu're wcie tc-rnlones iiortli ot 
the line winch the Kom.ins had abandoned as untc-n- 
able or nnprotitable South of tlie hue m Iwistcun 
Ivurope was tlie distiict ol Daii.i winch AiiKiistus 
{)reteried not to toucli, but 'I'rajan was loiiipelled 
to occupy In this counliv llu' iiatiyo peojik^ had 
in tile inleryal begun to constiiiet niasoni) tortili- 
catiojis 

In the course of an in\esligation of the geography 
of c.ipital cities, it was found that tins noilhcin 
liontii'r of ancient cities, on tile e\e of the barb.irian 
inii|)lion, lias, within narrow hiiiils ol xanatioii, liu' 
same acei.ige tcmipcUMline tliroiiglioiil It is a true 
annual isoltieim, not an isotherm reduced lo sea 
level Along the JairopcMii pnit is .1 line' of modern 
< ities willi metc'cnological oliscu'vatoiies d'lu' annual 
(eiiipeiatiires of eight ol tiiese, strung out along llio 
leiigtli, lias an avei.ige ol .pS' o h' Asia is not well 
oil l<jt meleoioldgie.il n-coids ne.ir the tine on llie 
south, .md the second lahli' consists of a list ol 
towns moslK' under Kussi.m rule pisl norlli of the 
line wheie inciper recoids have been Kept ll will 
he obseived, theredore, tlial their lempeiatiirc-s are 
rattier lower Itiaii tli.il along the Iroiitier of the 
ancient cities 'I’he average tcmpeiatme of tliese 
c'lghl towns north of tlic line is jy' | V \ veiy 
long gap in tiu'se towns ocems betwc'im Kiildja and 
Mukden, hut (lie lecord foi the l.iiki him deptes'^ion 
in (diinc'sc' 'ruikest.in, a iiflle south ol the* tionlier 
c i« Ids a not nu oils.Stent ligiirc‘. il collected feu the 
gencial height of the siiiiomidmg counliy, and that 
ot Peking IS not discoidant l■'ulthel e.isi the 
geiier,disc'd isotlierm of pS ' 5 I' leaches the* easlc-iii 
Coast of KorCii in about (i ' X (somewhat noilh ol 


the peninsula poition ol the* country) uhuh (aiiiint 
be very far from Hu* lu)nti(‘i of ils ancient cities 
In the detached Roman iiossession of Hntnm the* 
inner and principal line* ol foitilualion had its western 
tc*i mmal at Cailisle, w heic* (he tc'inpeiatme is 4 y "-8 I' 
I'hislwards of tlie contmeiii ol l•■1l^^sla tlu' ccuupiest 
ot the jap.iiK*se islands b\ ihc-ii ptesent m.istc*is 
w.ts onl\ completed al ,1 imuh i.tler date than that 
under consuleiatioii, bul the Japanese d'Uivcd then 
ciiltmc* trom ancient ('lima (iiiainlv IhiTuigh ixoiea) 
and It may thc-ic'lore be siguitu.int lhal llie\ w<'ie 
content to Muupiei, williuiit . okmism;;, ^ e/o, the 
nortliein isl.md, .uid that what is nik>>ned b\ the 
lapanese as japan piopei. and is (allicl hy llieiu 
" ()|cl Japan" <loes not iiuhide ^ e/i) luit stops 
short with llonshiii, (he iu.imlan<l, and lhal the 
annual isolhemi of pS 5 h tiaveises (he slrail of 
Tsiigani whu h sei).ira(< s ()lit jap.iii Irom \ e/o 

'I he lac ( tliat Hie annii.il lempeialiire along tins 
immense' line only \ain-s uillnii Kiiiatkalilv iiarinw 
liniKs e.umot be* leason.dily coiitc'sic d [| il l)c* Hu* 
case Hi.it desu i.itioii h.is cue lined gc-nei.dly in Asia 
along tills lino situe (he second it'iUurv ol our eia 
its piohablc* elft ( I wouhl be lo less<'n (he wililei 
and r.nse Hu* siimmei tc*inpeialiire, h'.icmg the 
.inmial tempciatine miu h (he s,ime 

I he c oiiu idc'iu'c' ol fiontiei and line isoHierm is 
not a mi-ie c oiist'cpu'lire ot e.isl .nid wi'sl h.iiiieis 
I ot moiiiil.iltls. ml.Old se.is, ,mr| iiveis, foi (liese h.ld 
to be supplemented l)v long lines ot loitiluation 
Ne.tiler w.is i 1 due (o uiisuil.dulil y ol (lie souHu'rn 
country to p.isloi.il peoples, hu ni \si.i Lhi*ie was 
much covetetl gr.i/mg kind soiiHi of the selth-d 
trontiei Prc-ciseU how l.ii tins c omcideiicc' is sig- 
lulu.int it is yet dllliciilt lo sa\ 
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The Mechanism of the Cochlea. 


M ost nu'clu.d Studenls h<i\ c piol).d)l\ felt that 
cniu'ut iihysiologic.'d tc'achiiig piocjcU'd them 
with only a ha/y lomeplion <»( the* mc'i li.unsni for 
iieaimg in the coclilc-.i Helmlioll/ put torw.ud llu' 
view th.it this oigan coiilamed si'ries of nsonalois, 
which ueic' ditlerenlialed like .1 set ol pi.1110 stimgs. 
so (hat c'iich siring vibi.itc'd onl\' m lespoiisc' to c.)nc* 
jiaituular note 11 will be lenieinbeied lli.it the 
cochle.i forms a spiral, whidi when imwc.uind consists 
of two c h.iinheis, pl.uc'd one above Hu* other, and 
separ.ited by the basil.ir membrane Al oiu* end 
(the base) of the < c^c f^ilea, in tin* wall ol llu* uppci 
<h.\ml)er. is Hie winciw^ which is .sc-l m vihialion he 
tlie middle car, vvliiie m Hie wall ol Hu* lowi'r c liiinilier 
is a simil.ir window whose function is to pievc'iit the 
pressiiic* trom changing inside the cochlea when the 
lijiper wmclovv moves Holli ch.iinbeis cont.mi Hind, 
and, at Hie other end (the a])<*\) of Hie cochlea, the 
chamheis unite*, for the basilar nu'inbraiie ceases just 
of the apex 

I' suggestion that Hu* fibres of llu* li.isilai 
nup'anc* c.m act as a resomitnig sc.stom li.is been 


currc'iit smce it w.is pointed out (li.it their lenglli 
(measured acioss the canal) v.iru-d eoiitumously from 
the liasc to the apex Now the lihrcs of a resonating 
s\ste]n must obev the l.iws which govern vibialmg 
strings, so th.it n, the inimbc'i of vibiatioiis of a. 

slimg per sec , - hi' ^ *1"-’ knigth ol a 

(ibte, I is the tc*tision. .iiui iii is the m.iss per unit 
length (Ir.iy siiowc'd 111 i<)Oo that Hu* tension ot 
Llu' (ibies of the tiasilav inembi.inc- also v.iried tiom 
Hie b.ise lo (lie* apex, for wliile the sjmal lig.inient 
which attached the nu-mlirani* to ilu' oiitei wall ol 
tlic Mitiilea was v 'i v ilc'iise 11c ,ir Hie li.isc*, it was, 
on the coiilraiv, vc'iv slender ne.ir the apex We 
knc)w, Hu-rc-foie, lhal the I'lbies of Hu* hasil.ir 
inembiane .irc* dilleic'iitialed foi tcmsion and length, 
so that the shoit lilues neai llu liiise .ire under high 
tension, .mil Hie long cuu*s neai the apex are uiuler 
low tension To ccjinpleU* Hie ic'cjmromenfs c>| iIu* 
foimul.i for Mhi.itnig strings, il is onK’ nc‘cc*ss.iry to 
diseov er a system b\ w hu li the liliies arc* ciiCloienti.itccl 
lor mass, which ditlc*ii'ntiation nuist, as the foinuila 
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demandt., bo applied so that tlie load on the fibres is 
small ntar the base, but large near the apex 

A groat difiiculty in supposing that the basilar 
niembrane represents a system of resonating strings 
is the /act that it is immersed in fluid It is precisely 
tills point winch ))r George Wilkinson, in a pajicr 
rt'ad before the Sci tion of I’JiysKdogy of the Ihilush 
Assofi.iliuii at tile recent Hull incetmg, conceives to 
be, not n (IjIIicuUv, but tlie l<(v of tlie wliolc problem. 
He siigge.sts that tlie ilitlcieiitiation of llic fibies as 
to mass, or the “ loading " of llu* libres, is brought 
about by Hu* lluid in the <nnals When the fibres 
at an_\- point of tin* inemlnanc \ ibrate m lespoiise to 
an impulse fiom the middle eai, tlicy will be loadetl 
b) the weight of a <oliimn of IIukI projiortional to 
tlie dislamc of the viliialing point from the fciuslni 
roimuia, wliui) is the window between the t.ochlea 
and the middle <Mr 'I'he (olumii of Hind between 
the window ami (lie \ihiating point will be least m 
the case of a point on tlie meinbiaiie near llie base 
of tlie Ciuhlea, and greatest m the case of a point 
iK'ai the apex 

So iinidi foi Dr Wilkinson's thcorctic.d conception 
He has ])io\idod a eoiniru.uig proof ol his xnews 111 
the slinpe ol two \er\- ingenious imxlels. The first 
IS a brass box di\'ided iion/ontallv into tw'O like 
the cochlea iiiiuoMnd Iroin its .sjnral. 'Ihe partition 
winch repieseiils tiie basilar membrane consist.s of a 
senes of parallel wiri's of pliosphor-bum/e soldered 
fiimlv' in position, and covi'rcrl willi forinalisi'il 
gelatin (hi this l*asiiar meinbiane is scattered bine 
enamel {lowder 'i here is a fenestra rotunda and 
ovatis at one end of the box, lespcclivclv above and 
bdow the b.isilar menibiane, the windows being 
forme(l in cadi (.as(‘ by a nibber disc The box is 
Idled wilh u.itiT and is completely elosc<I In his 
hrst model, Di Wilkinson has kej)t all his jihosphor- 
bron/.e wires at tiie same tension and of tlie same 
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lentil. Yet he finds that when he applies a vibrating 
tuning-fork to the rubber membrane, or fenettra 
rotunda, the powder on the basilar membrane takes 
up a definite position wliich varies with timing- 
forks of different rates of vibration Thus a 200 
D V fork produces a localised resonant response at 
a distance 3-3 cm. from the proximal end of the scale, 
while a .|Oo 1 ) V. fork pioduces such a response at a 
distance of o-g cm If one makes use of the formula 
for \ ibrating strings and .supposes that the diltercntia- 
tion in resonance is due to the dillerent loading of 
the wires by the fluid according to the above 
liypotliesis, tlicii the point of resonance to the lower 
tone shoulfl be 4 times the distance from the wmidows 
compared with that for the upper tone Aclnally 
we sec that it is not 4 times, but is yylo 9-3-0 times 
A ^'e^y striking agreement! 

Here tlien is proof of Dr. Wilkinson's contention 
lliat a system of transverse hbres, immersed m a 
fluid <ts it IS m the cochlea, is already, by re.isoii of 
the position of the fenaiva’, diffcrenti.ited for 
resonance in regard to the effective mass of the 
fibri's 

In his second model, wliich is larger, ho has carried 
out a <lilfercntiatioii of his phos[)hor-l)ionzc wmes in 
respci't of tension and length J'lic diffcientialion 
ol tension is effected by att.Khmg weights of diffcient 
si/es to the ends of the mdiVKlual wires , wliile tlie 
lighlm weights are attached to tlie longer lilncs near 
the “ apex," the lieaviei w^ciglits arc attached to the 
shorliT fibres near the base In this way lie has 
attaiiu'd a model winch give.s a localised resonant 
U'sponse over a range exceeding foui octaves 

One may say in conrliision that Dr W'llkinson 
has mn(l(“ a \'ery considerable (ontnbniion to our 
know'lodge of the medianism of he.inng, and has 
pre.s<mtetl the tiist de.ir conccjition ol liow the 
cocliiea can \vork. 


British Association Research Committees. 


T) JCSKAKCll committees to deal with tlie following 

subjects were ai)pointcd l>v tlie Ciencral Com¬ 
mittee at the recent meeting of the Hntisli Association 
at Hull. 'Ihe n.imes given arc those of the chairmen 
and secretaiK's of the committees 

Slcito.x a (.Maihi.matics ano Puysks) —Scismo- 
logical iiucsligations Prof H II Turner, Mr J. J 
bhau 'I'o asMst work on the tides Prof. IJ. T.amb, 
])i A.Doodson Anntiid tables of Constants and 
numerieal data, diemnal, jihvsical, and tediimlogical 
Sir lirne.sl Kiitherfoid, T'rof A W Porter Crdcula- 
tion of malliematu al tallies ITof J W Nicholson, 
Dr J K Airey Dctermin.ition of gravity at sea 
ITof A E JI J.ove, Prof W G Dtilfiold investiga¬ 
tion of the u|)pei alniosjihere Sir Napier Shaw, 
'Mr C J. r. C.ive 'Jo aid the work of establishing 
a solar observatory in Australia-: ITof H. II. Turner, 
Prof. W. G Dutftcld. 

SiX’iioN 15 (Chemtsiky).-—C olloid ehemislry and 
its industrial applications’ Prof F. G Ptonnan, Dr 
W (dayton Absorption spectra and chemical con¬ 
stitution of organic compounds : Prof 1 . 1 \I. Heilim.m, 
Prof. E C C. Jialv. 

SivC'iioN C (Geology).— The Old Red Sandstone 
rocks of Kiltorcaii, Ireland Prof (irenviUe Otle, 
Prof T. Johnson. To (‘Xcavatc critical sections in 
the paleozoic locks of England and Wales : Prof 
W W. Watts, Prof W. G. Eearnsides The collection, 
preservation, and systematic registration of plioto- 
graphs of geological interest: Prof. E J. Garwood, 
Piof. S. H. Reynolds To consider the preparation 
of a list of characteristic fossils : Prof. P F. Kendall, 
Mr H. C. Verscy. To investigate the flora of lower 
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carbonilerous times as exemp>lilied at a newdv <lis- 
covered locality at Gulkine, lladdingtonshiie . Dr 
Ji Kidston, Prof W T Goidon To iiiwsligate 
the straligraplmal secjneiKC .uul pakeontologv of the 
Old Red Sandstone of the Dnstol disIncL .Mr 11 
Holton, Mr F S Wallis 

Six'Tio.x D (Zoology) — To aid compchenl mvesti- 
gatois .selccli'd by the t ommittee to cany on dehnitu 
pieces of work at the Zoological Station at Naples. 
Ihof E S Goodrii h, Prol. J H Ashworth To 
siiminon meetings in London or elsewhere for the 
considciation of matters ahectmg tl.e interests of 
/oology, and to obtain by i.oriesjiondcnci' th<‘ opinion 
of zoologists on matters ol a similar kind, wdth power 
to raise by siibscnyition fioin each zoologist a sum of 
money for defraying current e.xpenses of the oigam.sa- 
lion Prof S j. Hickson, Dr W M Tatteisall. 
Zoological bibliography .ind jinbhcalion . Prol E. H. 
Poulton, Dr. I' A Bather. Parthenogenesis Prof. 
A.Meck, Mr. A D Peacock To nominate < ompetent 
naturalists to jierform definite pieces of work at the 
Marine Laboratoiy, Plymouth. Prof A Dcndy 
[Chairman and Secretary). J-ixperiments in inlient- 
ance m silkworms. Prof W Bateson, Mrs Merritt 
Hawkes JLxpenmonts in iiihentance of colour m 
Lcpiil<>[)tcra; Prof W Bateson [Chairman and 
Secrelarv). 

Skction E (Geoghapiiy).—T o consulcr the ad¬ 
visability of making a provisional population map 
of the British Isles, and to make recommendations 
as to the method of construction and reproduction : 
Mr II. O. Beckit, Mr. F. Debenliam ■>!’ 

SiiCTioNs E, L (Geography, EDUCATioN'biTo 

7 nb 
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formulate suggestions for a syllabus for the tenching 
of geography Ixith to matriculation standard and in 
advanced courses ; to report upon the present position 
of the geographical training ot teachers, and to make 
recommendations thereon ; and to repoit, as o<'c<isiou 
arises, to Conm'd, Ihioiigli the Organising Committee 
of Section E, upon tiie piactical working of regulations 
issued by the Hoard of ICdiical ion affecting the jiosiiion 
of geogrophvmtiaining colleges and sctomiar\ sdiooN. 
Prof T P. Nunn, Mr \V. I I Barker 

SnilON (t (h'Ni.INi-LKINO) - -1<> Tcpoi t Oil iCltaill 
of the more complex stress distributions m cngineeiing 
mateiials Piof E (J Coker {i'kawmnn), Prot 
L M G jolon, and Prof A. Eobcitson (.SrnrCon s) 
Sj.cuon H (Amjiroi-oi.oov) - 'i'o leport ini Iho 
distninition of Ihonze Age implements 1‘iof j E 
Mvres, Mr H J Iv l*e<ike 'I'o loihIiicI an.li.eo- 
logKal nivesfigalions m Malta Prof J I. Myies, 
Sir Artlini Keith 'I'o (.ondiict o\])loiations witli the 
object ol asceitaimng the age of Slone ( ircles Sir 
Hercules Read, Mt. il Balfour To excavate eaii\ 
site's in Matc'donia Sir W'llli.ini Uulgi'way, Mt S. 
Casson To repcirt on Hie classtfu ation .in<i disliibn- 
lion of Hide stone monuments Hr R R Maietl, 
Piof 11 J I'lenre 1 he collet lion, pieservatioii, ami 
svstematK icgisliation of jiiiotogiaphs ol aiithro- 
])o]ogKa! interest Sir Mi'icules Itead, Mi i'. A 
I'allai/e 'I'o (onducl arc h.eologu al ami ethnological 
lesc.uchos in Crete Di 1) G llogailh, Piof | L 
Mvies To (o-o]K‘rate with local committees in ex¬ 
cavation on Roniaii sites m Ihitaiii Sir Willi.im 
Ritlgewav, Ml 11 J Iv Pe.iki' lo lepoil on tlie 
jncseiit slate of knowIc'dge of the ellmogiajihv ami 
anlhiopology of the Near ami Muldlo Jiast Dr A. C 
Haddon, Ml Iv N TalJai/e '1 o lejiort on the [ireseiit 
state ot knowledge of Ihe relation oi eail_\ |).da’ohlhic 
nnplenieiits to gim lal deposits Mi H J Ic Peaice, 
Mi Iv N Tailai/c* 'I'o invcslig.ile Die lake village's 
m the iieigliboiirhood of Glastonluiiy 111 (onnexioii 
with a commiltei' of the Soinciset An Ideological .iml 
Nalur. 1 l llistoi)'Society Sn Wilh.iin Boyd Dawkins, 
Ml Willoughliy Ganlnei 'Pu co-opeiate vviDi .1 
coninntlee ot the Rov.il Aiilli’-opologu al Institute 111 
Die exjilor.ilion of c.ivcs m Dh' Derbyslnn' disliict 
Sir William Boyd Dawkins, Mi G A. Gaifitt I'o 
investigate jinx esses of growth in (hildieii, with Dio 
Mc'W of discovering dillerencos diii' to lace .ind sex, 
and fiirllier lo study lacial dil'teieiu.es 111 women 
Sir Arlhnr Keilh, P'rof 11 f Ideiire 'Po conduct 
xi.ivations .iiid ju«‘]Mie a survey of the Coldriim 
ja’g.dithic inouumeni Sir Arthur Keith, Plot II 
J i-'leure I o refioit on Die existem.e .ind (listnbuLion 
of long-hatlows m the Isle- of Man Prof II J I'leme, 
Dr ( vnl J'ox 'Po leport <311 profiosals lor an 
anthiopologK al and .in lueologu .il bibliography, willi 
jiower to co-opei.ite with other bodies Dr A C 
ll.uldon, Mr 1'. N h'allai/c' Po leport on the liest 

means ol jinblishing a inonogiaph bv Di P'ox on Die 
aiclieology of the Cambiidgc legion Dr \ C. 
Haddon, Mr H j F. PcMke ' 

Si'.ciiON I (Jhivsioi-oov) —F-lPicioncy of movement 
in men eipiipped wiDi aililuial limbs Prof Jv P. 
('dtlicaif, Prof yV \' Hill Musciil.ii stillness m 
lelation to respinUion Prof A. V Hill, Di b'f 
Roberts. 

Sl'C I ION J (PsV'C HOLOeV) -—Tlie pl.U C of psvi ilologv' 
in the medic.d c nine Ilium Prof G Robeitson, Dr 
W Brown \'ouitional U“-ls ; Dr C S. Myeis, Dr 
G H. Miles 

Si'.rriuN K (BoT^N\l---To continue bret.'ding ex¬ 
periments on CEnutliera and other gi-ncra Dr A B. 
kcndle. Dr. R R (iates Primary botanical survey 
in Wale.s : Dr IC. N. Miles Thomas, Prof. O V. 
Darbislure. 

Sf.ction L (Educa'iional Science).—'I raining in 
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citizenship . Rt Rev J K C Wclldon, Lady Shaw. 
To iiKiuirc mlo Die practii ability of an international 
anxiluiry language Di H Foster Morley, Di. E 
H 'I'npp 


University and Educational Intelligence. 

Bii^misc.h\M ---'Ihe I'uiveisiiv W.ii Memorial, 
which was imvcilc'd on Sundav, Oi IoIh'I t.iKes Du* 
foiin ol three l.uge panels of inaible, on the east<*iii 
side ot tlie ontiaiice Ital! o) Du‘ I niveisuv, beating 
(he n.lines ot menibeis of Die I niveisity who fell 
m the w.ii 

'I lu* Minrhe.id lec lines ni soii.d philosophy aie to 
be dc'hveictl by Plot J 11 M uiihead, w ho has < hoseii 
.is Ills subject “ Ihe Ide.i ol Piogress" Ihe fiisl 
ot tlu- senes ot secen is lo lie given on ()ctober i(> 
'I'he li‘( (lues are tree 

CvMMRiiK.i -Pile \ u e-('li,im elloi .itmcmnces .1 
legal V ol loiHi/, flee ol legac v duly, (o tlu* Agii- 
ciiiiural 1 lep.iiiment ol Die I'mveisily by Die will 
ol the Idle (liailes Jewell, bv Die will ot Du' late 
I )i Rivc'i's books ,im] iximphlels h.'ive been lell to 
tlie hlii.ny ol Si John’s (ollegi, .iml ni addilion 70 
\’<»lniiU's li.ive lu'i'ii selei led lor Die libiary ot the 
J’sy ( hologu al D<-p.ii tnienl and ^05 volumes lor that 
ot Du* I leparlnu'iU ot IvDiiiology 

Ml, W J H Sproll, llaie ( ollege, li.is Ix'en 
.ijifiointed iteinoiisli.iloi ill c \pei mu ntal psyi hology 

Mr J C I Jiirlvill ,01(1 Mi \ F high.cm have heeii 
eleited Fellows ol ■Primh ( (illeg<' 

It IS fuojxised to loiilei an hotioi.ny M A dt'grec' 
on Prof H R De.in 

l.i.ios \l .1 Congivg.ilioii ol Die Fniveisttv held 
oil 'Piiestl.iv', (iiioixi lo. the Duke of Dcvonshiie, 
(. li.nii ellor ot the Dniveisily, pi< siding, the ft)llowiiig 
lionor.iry degn'c's weie <'()nleiti<l /;///> Phe 
I.ord Bishop ot JDpoii ( I lu' Iv’l Kev I )r 'Phomas 

I tanks Strong) .ind Mi Itime Kutmiond, ICditoi ol 
the 'Jinn - l.ih’iiiyy .Suj’f'/t'iin:iil !> S', Sir Dngakt 
(leik, fsii l''iank Dyson, Astronomei Roy.il. .iiul Sir 
Ruliaitl Gri'goiv, Fdiior ot N.diiio, president of Du‘ 
J'Mucational Section of the Bnlisli Assoi i.itioii. loJg 
/././> .Mr II 1 Bowling, .Mr B Jho.ullycnl, .Mr 

II Mil aieii, .ind .Mi C I-' J etley 

Sii DngaM ('h rk was presented l>y Piul Smithells, 
who s.iul, “ In tiini we wekonie one who caiiu* lo 
Feiils as d inomPier of the first < heimcal stall of the 
^'oIkshlre College ol Sciem'i*. .ind lie returns lo-day'^ 
.1 man einineiit among his tellows as a grc'.it exanijile 
ol the ideal on whi<h this Cnivc'isitv h.is spent so 
inmli of its i.irly J.iboiiis Du* h.iimoiiioiis and 
funt fill union of jmre ami .ip[)hed s< leiu 1? " 

In presenting Sir hi.ink Dyson. Prof W hiddington 
lefened to Imn .is " the most distinguished British 
.istioiumiei," wlio, tliev leiiu'mbeied wiDi piido, is 
also a gre.it 'I'oikshneman, .iml 111 his chosen lield 
of wnik iias tx'en imvarvmgly succt'ssfiil “Every 
om* knows Inin as the ,\siroiionu‘r jv.'val, a position 
wiiuli m these davs ol .istronomu<il discoveiv he lias 
lilli'd will) Die highest distinction ’’ 

Prof Sinithells, m jireseiitmg Sti Riciiaid (iiegory, 
said ■' He st.inds as one* of the most clistmgiiislicd 
of Diosi* who striv’e lo nileipiet scu'ncc to the 
multitndi*, to obliterate the f.ilse anlagonisms tfiat 
liavo .iri'-en between the dillen'iit le.dms of knowledge, 
and to wan lor siunce her rightful place among the 
potent intlueiucs lh.it act for the true enlightenment 
.uul progress ol mankind ’’ 

London —Dr C . Da 1 'anowiin.K‘gin on Wednesday, 
October 25, at King’s College, at 4.30, a course of 
eight free public lectuies on “ The fiistology of the 
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NiTioiis System.’’ The subsequent lectures will be 
given on November i, 8, 15, 22, 29, and December 6 
HHcl 13. No tickets are required. 

Dr. George Senter and Mr. C. W. Crook have 
been elected by the science graduate.^ to fill the two 
vacant seats on the Senate 

A b.—The Council has appointed Prof. 

1 emeritus-professor of mathematics, 

ntiil Mr. R Piatt to be demonstrator in pathology 
and bacteriology. 


I>R. .T J. Sutton Pippakd has been appointed 
protessor of engineering at the llmveisity College of 
c^outh Wal(‘!5 and MoninoLitlishire, Cardilf 

rfiiv Louglil)orough Technical College has since 
1018 dc'vclo])<‘d a wcll'e(|uippcd faculty of engineer¬ 
ing with departriK'nts of mechanical and civil, of 
electrical, and of automobile engineering. In its 
calendar for 1922-23 (pure 3-? ^^d) it claims that its 
own workshops enable it to provide the student with 
all necessary practii\d training concurrently with 
ms theoretical woilc, thus obviating the risk, m- 
CKlontal to sandwich systems, of forgetting in the 
works what was h'ariied 111 the college and vice, versa. 
the college is said to liave at present more than 
1500 full-time day sludents m lesidcnce. Die 
gowTnors iiulude repiesenlatues of the universities 
of Hirmuigham and Cambridge, as well as of Leicester- 
Mine County Coinuil and J-ougliborough rown 
Council 

Thl AMerchant \'enUireis’ Technical Coil(‘gc of 
Bristol, in winch is jmjvided and inaintamed the 
Taciilly of Knginecring of the I’mversity ol Bristol, 
ins issued for the session 11)22-2^ a cilcndar (price 
w ) witli 18 full-])agc illustiatioiis. LiKo the Royal 
lecimical ('ollege, i.iasgow, it is m touch witli^ a 
number of eiigmeernig linns wimli co-operate with 
It m regaid to llie tiainmg of appieiilices, hut, 
wher(‘as the lormei arianges its engm<‘ering courses 
m such a w.nv as to lca\(‘ stiideiii-appieiiticcs liee to 
spend III th(‘ir imns’ works the Mimmeis intervening 
between the winter sessions of the college, a special 
feature of tlic Bristol ‘'sandwuh scheiiu''’ is that 
the student spends m the woiks ij months between 
the lirst and seiond tollege (lo-moiUhs} sessions. 
Among the froe-tiiition entrance scholarsliips of the 
Merchant Xeiituiers’ College is one “for tlu' son of 
a citi/en of Bethuiu! who has passed c ither the B -^s-L. 
or B.-^s-Sc examination ’’ 

liiK admiTiisiialioii of schools m the smaller cities 
of tile United States of America is dealt w'lth m an 
interesting and stimulating way m Bnllctm No. 2 
of 1922 ol the Bureau of Icduciition {Ciovt Punting 
Olhcc, Washington, BC, price 10 cents). The 
statistical basis consists cjf answers by 520 super¬ 
intendents of c'diication tc3 a queshonnatre. Prom 
the section relating to teachers’ qualifications it 
appears that the standard reepnrements as regards 
training for teaching in elementary and in high 
schools respectively are two vears of normal-school 
wcirk for the former and four years of college work 
with professional coiuscs foi tli(‘ latter. The United 
States Chamber of CoinmcTce has lately, in a pamphlet 
entitled “ Know and Help your Scliools,” given 
currency to the view that tiie w'ork ot the elementary 
school in forming habit.s and ideals being as important 
as the work of any other school division, the ele¬ 
mentary school teachers should lie as well trained 
and well paid as those of the high school, but it docs 
not appear that many school boards have as yet 
adopted this view. 
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Calendar of Industrial Pioneers. 

October 22, 1915. Sir Andrew Noble died.— Widely 
known for lus important researches on guns, projectiles 
and explosives. Nol)le w’as born m Greenock on 
September 13, 1831, and for some years served in the 
Koyal Artillery. Joining Armstrong m 18O0, he was 
lor many years director of the ordnance works at 
Klswick and after Annstrong’.s death iK'came the 
head of the great armament firm. His original 
investigations cover a period of fifty years, many 
of his memoirs being contributed to the Royal 
Society. ^ 

October 24, 1903. Samson Fox died.—The founder 
ni 1874 of the Leeds Forge Company, Fox patented 
in 1877 his well-known corrugated furnace for steam 
boilers, the adoption of which led to tlie use of Ingher 
steam pressures. He first made pressed steel frames 
for railway wagons and was a pioneer of the acct^denc 
industry. 

October 25, 1684. Dud Dudley was buried.—Bom 
in 1590, Dudley was a natural son oJ lulvvard Sutton, 
fifth Baron Dudley. JCducaled at Balliol College, 
Oxford, he was siirnmone<l home to superintend his 
father .s iron works 111 Worcestershire, and m 1G19 
took out a patent for the u.se of pit coal instead of 
charcoal for smelting iron ore, an inijirovenicnt in 
iron manufacture siicccssluJly used by .\l)raluim 
Darby at Coalbrookdalc m 17^5. Dudley seived as 
a colonel under Chailcs T. His work, “ Mct.ilhum 
M.iitis,’’ was pulilishcd m 16(33. 

October 25, 1903. Robert Henry Thurston died.— 
A pioneer in engineering ediic.ition m America. 
'Ihurston W'as trained as .in engineer under his lather 
and served m the navy timing tlie Civil War In 
1870 he became professor of mechanical enguiccung 
m Steven s Institute, when' Jie organised the first 
engineering laboratory m tlic Umteil Slates, m 
1880 lit' Ixx'aTne tJie first president of the American 
Society ol Mechanical I'.ngmeeis. Removing m 18H7 
to Sibley College, Cornell Umvcisily, lie' gie.atly 
extended the touisi's of lustnietioii and by the time 
ol his death the niinilier ol stiideiils li.itl mcieased 
from Go to qoo He was well known as a scientific 
investigator, and ior his contributions to tlicnno- 
dynanucs, steam eiiginccung, and tlie strength of 
matcuals. 

October 28, 1899. Ottmar Mergenthaler died.— 

Ilic mvi'ntor of the linotype maelnnc, Meigenth.iler, 
wlio was born in Wurtembcig on May 10, 1834, 
emigrated to America at the ago ot eighteen and 
wxirked as a watchmaki'r wiiJi his cousin 111 
Washington At Ikilfimore iNfcrgcnth.ak'r c<imc into 
contact with the rcpoiter Clephane, and began work 
on a type printing maciime winch, alter ten yeais 
and the expenditure ol a million dollars, he at last 
brought to a successful issue His linotype machine 
was first mstalicd in i88() in the composing room of 
the New York rnbune. 

October 28, 1792. John Smeaton died.—The first j 
“ Civil I’higineei ’’ and liie recognised father of lus 
profession, Smeaton, like Watt, began life under an,’ 
instnimcnt maker in J^ondon. When m business 
for himself he gamed a reputation by his scientific ' 
papers on wind power and other subjects. Though 
he constructed bridges and harbours he is known 
principally as llic builder of tlie Fddystonc light¬ 
house, an original work of great importance and 
utility which stood on the JCddystone rock from 
1750 to 1882 and now forms a monument to Smeaton 
on the Hoe at Plymouth. Smeaton was a fellow of 
the Royal Society and in 1771 founded the Smeatonian 
Club for engineers. E. C. S. 
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Societies and Academies. 

London. 

British Mycologica! Society (Keswick meeting), 
September 15-20—F. T. Brooks: Some prcsont-clay 
aspects of mycology (presidential address). It is 
maintained that the fungi originated from prolist 
organisms without direct relationslup with the alga), 
and developed upon novel lines as an entirely separate 
and characteristic group of pl.ints. Arguments are 
advanced against the view that tlic fungi arc pliylo- 
gcnctically related to the green and red algae, or that 
they have been evolved from transmigrant seaweeds 
in ancient limes. A monophylctic ongin of the fungi 
is favoured. Most plant diseases arc caused by 
fungi; hence there is need for closer co-opci :itiou 
between systematic mycologists and phint path¬ 
ologists. Attention was directed to the inadequacy 
of the diagnosis of certain genera and species of 
pathogenic importance, and to the great influence 
of environmental conditions upon the growth ol all 
kinds of fungal organisms. It is considered that 
mycologists and plant pathologists must be essentially 
botanists with the necessary fundamental training 
in chemistry and jiliysics. For the plant pathologist 
a sense of crop values and ol the important phases 
in the growth of crops should be mculcaled.— 
Somerville Hastings. Aucllarta se/xirata growing in 
the Alps. The characters of these pl.mls arc related 
to the known conditions and comp.ired with coiie- 
sponding characters in phanerogams - A H R. 
Duller. Jaiminosity in P(U)us slypticus The my¬ 
celium and fruit body are both luinmons, and by 
controlling the supply ol oxygen the hglit can be 
turned on and oil iiistanlancously The light is 
given off even at or just below the tree/iiig-point of 
water Mycelium grown on wood blocks icm.iincd 
Iiinimoiis tor six months - Miss ]•' M Wakefield • 
Fnngus-huiiting in the West Indies. Observations 
were taken during six montlis spent m tlu: l-csftcr 
Antilles and Trinid.id. Ihe iliaiaclerislies of t)ic 
fungus flora of these islands illiistralo flic distnlmtiun 
of lungi as alfectcd liy climate and the dilleieiu'cs 
between tropie.il ,ind tcmptuati' fungus floras m 
geiier<d—CarlcLon Rea: IvUibie fungi, (juaiilu's 
inmi a gastronomic jioint of \'iew of a mimiKT ot the 
laigcr fungi--M C Potter: Wart dise.ise of potatoes 
T’lelimuiary exjicimumts appear to iiuliealc lh.it the 
disease docs not d<weloj> il tlie soil is reiulercd 
ulticicnlly alkaline (approxim.itely I’H 10 5) 
MaNCHP.SI'JiR 

Literary and Philosophical Society, October 3 - 
Mr. T. A. Cowaid, jiresident, in the chair -f. A 
Coward : Manchester birds, 1822-1922 (prcsidentiid 
■iddress). One hundreil years ago, 1822, John 
lilackwall, famous lor his monograpli on “ liiitish 
Spiders,” read before this society a ji.qiei on 
'■ periodical ” birds observed in the neighbourhood 
of Manchester. Tins list was enl ^gtsl by him in liis 
” Re.searches m Oology,” and the dates of oliserva- 
tion extended from 1814 to 1828 inclusive. Blackwall 
also published a list of singing-birds, and ol rare 
visitois, and contributed to various journals notes 
on the habits of birds. His works prove that the 
local avifauna has changed but little in spile of the 
great increase of population and the extension ot the 
city boundanes. A few species have vaiiishiid, 
others have appeared and colonised, and though tew 
birds can now be seen in Aidwick ” fields ” the same 
species which used to occur may be met wilh in the 
parks or on the outskirts of the populated areas 
The po.ssession of open spaces, and the protection 
afforded by the city authorities to birds in the parks, 
have saved many,.birds from local extinction. 

m- I loj . ■ 


' MfI BOURNE. 

Royal Society of Victoria, July 13. — Mr. Wise won Id 
in the clwir.— H. Ik Williamson : Revision ot the 
genus PultenaM. Pt. lit Six new .species arc 
described : P. Boormauii from N.S W., P. Kenneyi 
(Q ), P. ieretifoha (S.A), and Ihiee from Victoria— 
P. D’AUonu, P. prohfeta. .ind P. Rcadcnana. A 
number of new vaiicties are discussed—\V. M. 
Bale: Two new species ol Jhyo/.oa * CatcniceUa ■ 
Matthewsi : neaily allied to (' alata .ind C. cayinala, 
difters Irom all Known sprues m lKi\iiig the aise 
throughout uiicnlcifled, pcrfecllv hyaline, and ap¬ 
parently structureless. Al.e wide, Icncstra) about 
12-14, Kinull, with converging lissuros Aviculaiia 
minute, on long anu-hke proi esses According to 
ivcvinsen’s system a Ftciotell.i Chivtpoiella Gold- 
steins : very close to C. anritu, but williout the laigc 
elliptic suboral pore. Fciicstr.e j, minute but dis¬ 
tinct, with well-marked fissures Tins character 
j (listingnishcs it irom C. imperfoyala .ind C. aunta. 
(Tile same as Catcnicella McCovi Cloldstem, nomen 
nudum, Jelly’s ” Synonymic ('.at.ilogue ”) —K. F. J. 
Love: Gravity determinations m Auslr.'ih.i. By 
comp.arison of all existing iiMlen.il, vciy pietiso 
determinations ol gi.wity for MclboiiriK' and Sj’duey 
observatories liave been obtimed llelmerfs new 
theory of the figure of the c.uth--a(.cording lo which 
tlic cqii.itor is slightly ellijilic.d instead of truly 
circulai —letonciles m gre.it nicMsiire the oliserv’cd 
and thcoielic.ii v.iliics ol gi.iuty .it Iht' Xustialiaii 
stations, there is .1 possible t orrcl.itioii between 
gr.aviiy at a station .nid the geolt>gi(..il age of the 
neighbouring strat.i. 

Wasuinc.ion 

National Academy of Sciences (Ihoe , vol. 8, No. 9, 
SepttMiibcr 1922) - P Franklin 1 lie nie.tnmg ot 
lot at ion m the speci.tl theor}' ot iel.it i\ ity Newlonun 
equations for lolalioii tan be used to (“xpress tnst 
ajijuoximatioiis lor points ne.n the .i\is <»f rol.ition. 
Making cert.un assumptions, il is shown lh.it the 
‘])aual geoiiK'try foi the rol.ilmg system depends on 
th(' lime and sp.u'i' to-oifimales of llie j)oini con- 
sideied, .111(1 tlial lh(‘ (iirvatiiK' ol the spatial cioss- 
sectioii .it <iny sjiai e-lmi(“ point in its ” natural ” 
co-oidin.ites Is tlie scpiao' of tlie .ingulai velocity m 
radians per hglit-secoiul --J \ Eldndge Ivnergy 
losses accompanying lomsalion .iiid resonance in 
nuna luy vaijunir Ivlei irons einitled fonu .in oxide- 
co.ited e.ithedc traverse <i region ol const.int jmtcnti.il 
m llu: (“xperiment.il tube, siiffuing collisions with 
mercury vapour , they p.iss thiough two di.iphiagms, 
e.icli pieiced by a single liolc, to the receiv ing clcctiode 
m the lower end of tbc tube, wlueli is freed from 
merenry vajioui by liquid air A ictaidmg jiolenli.il 
IS applied to the receiving cleitrodc The current 
IS plotted .igaiiisl the ret.trdmg potential .md it is 
shown (liat, .it voltages al>c»vc the ionisation jxnnt, 
the most inqiortant lv|>e of u'sonancc collision 
involves an energy loss ol 6-7 veils .lud also that a 
collision involving .m eneigy loss ot 5 7 volts occurs 
m mercury. In an ionising collision, the impinging 
electron <q)parcntly loses all its energy, and the 
electron produced le.ives th(‘ jiarcnt atom with 
negligible energy --L. McKeehan: Crystal 

struct lire ol beryllium and beryllium oxide. Bjjryl- 
lium in the form of a loosely p.u'ked powder in a 
pyrex glass tube was submitted to X-iays Irom a 
molybdenum target. The oxide was treated similarly 
to detect lines due to oxide jircsent as impuuty. 
The fundamental space kittice for both clement and 
oxide was found to be hex-agonal— J. V. Minton: 
Some case.s of nerve-deafness and their bearing on 
resonance tlicories of audition. Curves are plotted 
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sliowmg Ihc relative receiver current in the testing 
app.iratus necessary for the threshold of audition 
at x.irious pitches. It is found that unless the nerve 
i-ndmgs or the neives are destroyed, Jiearing is 
normal if the tones arc Mifticiently intense The 
int<nnal car nu-chamsin lowers tiic IhicshoUl of 
aiulitiori hilt mcihanKal rcson.inc(‘ of tins structuic 
IS not rcsiv)nsil)]e for tone pctci“[)lion —C Lundsgaard 
.111(1 1 ) 1 .) Van Slyke ’iiic (pMnUtativc inlluenccs 
ol certain fadois involved m the |)rodutlion of 
c\anoMs ( y.uuisis depends cm the nie.in concentr.i- 
llon oJ rcdiK cd ha iiioglohin in the hloixl It is sliown 
mafheinata ally tJiat 40 pet cent ot venous hlood 
must be mi\cd vmIIi .uteiial blood to obtain the 
necessary concentiation ot redncaal Ii.ernoglolun 
Cyanosis usually becomes jx-n cptibh' when this 
concentiation 1-, 5 gms ])er 100 < c ot blood, but 
various mlliietues may cause it to \ai_\ Irom .\-() gins 
per Joo L i ot blood 
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Acoustic Research. 


'“■p'llE work of nicii ol miciki' li;is laid llm 
J. foiind.iliiui for .1 y;i<’at mail) impnAenu'nts ill 
tin* tcrlmKiiK. Ilf l‘iii!(linu, and tliH 1 . perh;ij)>, niO'.l 
diu'i llv t;\ ulcnt in (lie tlniuaiti <il pli \ su s ’('he ulilba- 

I ^ 

' tinn ol enc‘i;.;\ in the toims oi lual and clci Itn ity lorm 
''Inking OMtnipk's, luil lilllr ha> Ix-in done tn lliH 
u)U!Ur\ in ('onnoMon with the roiuiol ol sound 'rhi'i 
IS '.onicwhat uinotb smic 111 the l.id* Lord KaUcigii 
\M‘ posscssPd one ol tiic m'i‘alr-,t cspoiU'iUs ol .u ousln 
Witli the prc'-t'ni-da\ (.ont:c''l!on ot our towns, 
scrub to kic ail nii'\itaiilc lai toi in tin [)|•ogrl''>^ ol 
1 i\ili^ation, till* iiiliKtiiin ol imbc ^nlonu■^ ol t on- 
stantlv im ic.ising impoii.imc ami tin. ))lt'^cm liiiam lal 
libs due to tills laibc mll^l In mi) grc.il, llioiigh 
jiroli.diK- iniposMlilc to iNimi.ilc Niad al^o cM'.b 
lot iM\c-'ligalion on tin* nio'.i iiluuni means ol pro- 
p.iualiiiu sound m oidir to siiiitc its most 
; transmission ami rt'lli 1 Imn 
' ■’llir |)iodmt)on ol an a< mistu an\ smics-.liil aiidi- 
toiiiiMi b li<.i[i]ciitK ol li.miiiioiml irnpoilam'c m 
(omicMon with an hiui Uiial dl'^b■n Maii\ ol our 
]iul>li( Iiiiildinus crc'It'd li\ rmmciU anlmcits show 
1 onsidcrahlc laults in this diib tion. ami as wc ma\ 
asaimc that these lauits are not dm- to proh'^simial 
ap.itib. tl would scent that thi l.tus legLilatmg the 
jiiodmlioii ol a suKi'ssfiil hiiildiitu for hiMn'iig and 
speaking h.v\c \<*l to he workid out 

I niortunatcly. tiu' variations in tlie fa'lots uhi<h 
lia\e to he loibideied aic man\. and no two designs 
.irt wholK J(.hnli',d .‘siiiiie opmioib on tlib suhjiit 
iici'i leienth Inin slated in tin piihlu piuss m ton- 
j ne\i"n with the liall ol the London t'onnly Couniil 
building, and the \ lews i \pressed suggest that men ol 
s'leiu L are agi'eed that tlieie is work to he done, and 
also iii’ed for work alread\ done to lie ledmcd to a 
lorm lapahle ol al'sorption In the desigiur and 'on- 
striielor Sit WiIImih Pope loiisiders that (jutte .1 
small expenditure ol time ,uid momn would siinhe to 
pio'ide knowledge enough to tn.d'h nn ;in hitc f to 
•emJei every hall aeouslieally jierfe'l hul this view b 
e^i(lentl\ not shared In Sir |oseph I.armor, and 
otheis will lie louiid wlio reg.ud the sulijct ns IcsS 
i.is\ ol solution tlian might .tppear liom the eoibidem- 
1 tion ot simple eases only. 

Xoi b the aeouslie elli< iem y ol |mhlH luills hy any 
means the (oneltbion ol the wliole m.liter There!ire 
more mimeroib (.isi's in wlmh llie direil absorption 
of sound Is of as great impoM.ime as is tiansniissmii 
m anditoria In the hospital ward, the [irnate suk- 
room. and in tlie utliee. where (juiel and ventilation 
are so often imompalihle, the best means of destroying 
unwanted sounds calls lor siientifie investigation. 
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X 

1 iiat architects are nut entirely indifferent to this 
subject is shown by the fact thfrt on the formation of 
the Department of vScientific and Industrial Research 
several years ago, the Royal Institute of British 
Ardiitects formally direitcd attention to the need for 
acoustic experinienls, associated witii design and 
construction. 

This need is recogncsed elsewhere, as is evidenced by 
tlie work done in America where, at Geneva, Illinois, 
in the laboratory of aeoustirs imdt for tbo late Prof. 
Sabine fiy Col. J'abyan, much valuable re?eareh has 
been carried out. Before his death in i<ii9 at the age 
ot fifty. Prof. Saliine had (ollected a great deal of 
expeninenlal data on sound in relation to mnlerials, 
and his resiarches had sufficiently impressed themselves 
on American architects more than twenty years ago 
to result m (onsullaljons on acoustic design. I’he 
laboratory is now under llie direction of Prof. Paul E. 
Sabine, sonx- of whose recent researches are referred 
to elsewhere m this issue with a luiet d(-scii|)lion of 
his lahoralory. In this building, devoted solely to 
acoustic pioblcms. the dilfKulties of aderjuale sound 
transmission and supf)rC''^ion arc (onstanllv being in¬ 
vestigated. Work of tills nature must eventually prove 
a valuable national asset by preventing wasted effoit 
and cxpendiliue. and the example of America is worth 
.serious consideration in this countrv'. 

'J'here are a gieat loany prohlcnis in which the w^ork 
of the man of science ( an materially assist thcanhitect, 
not only in acoustics but also m the use of materials 
for construction generally, but if science i.s to have its 
due appiecialion it mu.st supply informalum of a 
practi<'al and simple kind whidi will ajipeal to workers 
in a field already so wide that they have little time for 
the study of theory, liowever interesting. 


The Body Temperature of Birds. 

A Study 0/ the Body Temperature of Birds. By 
Alexander Welmorc Smithsonian Miscellaneous 
Collections, Vol. 72, Number 12: (Washington, 
I).C., U.S.A.; .Smithsonian Institution.) 

ITH regard, to body temperature, animals are 
divided into two great groups, namely, w'arm- 
blooded and cold - blooded, the former including 
mammals and lards, the latter reptiles, amphibians, 
fishes, and all invertebrates. A more accurate distinc¬ 
tion than the actual temperature, however, is based 
on the fact that the so-called warm-blooded animals 
have a constant temperature (homoiotliermal) while 
the cold-blooded animals have a variable temperature 
which is practically the same as that of the environ¬ 
ment in which they live (poikilodiermal). 

NO. 2765, VOL. 


The essential (ffflerence between these two groups 
is, that homoiothermal animals—mammals and birds 
—possess a heat-regulating mechanism by means of 
which the heat production and heat loss are .so balanced 
that the body temperature roma ins practically ('onstant, 
while poikilothernial animals — all others, except 
mammals and birds—posses.s no such mechanism. 

Although much time and research have been 
devoted by a host of investigators to the ^tudv of 
body temj^erature and heat production in nianimals, 
comparatively little altontion has been given to this 
field in avian physiology, and all intere.sled in this 
mui'h-neglccted subject will be greatly indebted to 
the author of the above monogtajth for his important 
and valuable contiibution. 

The investigation covered a period extending jroni 
January 1912 to Ortol^er 1919, and records were 
ohlained from 1558 individuals ol ,^27 sfiecies of birds 
distributed among 50 families. It was cariied on 
witliin the limits of the United States ot America, 
and all the year round, in temjierale regions where 
the extreme cold oi winter is not cm ounlcrcd. In 
addition to the 327 species evamnu'd by the author 
peisonally, the jireviously published records trom 89 
others are given in the form of a supplcment.iry table, 
so that definite statements may be found in tlie work 
regarding the body temperature of 416 spei ics oi birds. 
A table giving the individual re('or(i& in detail, not 
included because of tlie high cost of printing, is de¬ 
posited m the files ot the Smithsonian Institution of 
Washington, and may he consulted by those interested. 

Specially constructed thermometers oi the clinical 
type but w'ith a wider range—95^^ F.-i-to 115’’ V + — 
were used. When a bird was .sliot a temperature 
reading wa.s taken from the large intestine reai'iierl 
tlirough the anus or from the proventnculus through 
the mouth, only when the specimen could l>e secured 
immediately. If there was any delay in retiieving a 
correct reading could not be made, so that it was only I 
possible to secure records from less than halt the l>irdsf 
collected. In the short time that interveni'd lictween' 
the shooting and introduction of the thermometer, it^ 
IS assumed that no apprcinable loss of heat from tlie 
body took place, and that the figure recorded indicate.'' 
the temperature immediately before death. 

With regard to the diurnal rhythm of body tempera¬ 
ture found in all homoiothermal animals, including 
man, the author was able to corroborate the work of 
previous observers, and it is particularly interesting to 
note that in nocturnal birds, such as owls, the normal 
rhythm is reversed, the temperature being highest 
during the night (period of activity) and lowest during 
the day (period of rest). 

- Hilden and Stenliack found that by imposing an 
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artificial night (period of darkness) and day (period of 
artificial illumination) on birds confined in a darkened 
room the temperature rhythm was altered, .\fter 
the second day the diurnal birds adapted themselves 
to the changed conditions so that the maximum 
temperature occurred at night and the minimum during 
the day. VVlien the experiment was ended and bird.s 
again led a normal life in relation to davliglit. the 
diurnal rhythm quickly leturned. .similar chimge of 
rhythm has been produced artificially in the iiionkei'. 
This bears on the question as to the cause of the 
diurnal temperature rhy thm in animals .Some believe 
that there e.xisi.s in the body a fixed periodicity of 
wliich the teriiperatiire rhythm is an expression, and 
that this penodirity persists under all condiltoiis. 
and is, to a large extent, independent ol outside 
influences. Others are inelme /1 to question llie exM- 
enee of this mysterious periiidiciti, and look upon the 
diurnal variation as liemg due entirely to the aition 
on the body of the various outside mlluenees uhiih 
alfeit body tcmperatuie, noUbly, iniisi ular ailivily 
and sleep The fact that the rhythm inav he altered 
by I hanging the daily routine appears to gne su|>port 
to the latter view. 

Mthougdi a di.slmet diinnal hods temperature 
ills thm is iiHind in liirds vsitii ,i wider range m main 
eases than m mammals, there is little esidrme of a 
seasonal variation. This is all the moie intereslmg, 
smec no class ot non - hiiiernal'ug homoiothiamal 
animals show greatei evidenee ot (vdieal bodilv 
ehangess than do liiids. Duiing moulting time, in ilie 
late suiiiiuei and autumn, they shed their leathers and 
show other signs ol depressed sitality, while in ihe 
siiimg. III piiparation loi llie mating and hieedmg 
se.isons, they put on fresh phmiage and hcionie ex- 
t'emely active llowcwer, he.it piodurlion if not 
gicatly ill!Ti'ased in a short lime, has no rcialion to 
body temperature. 

.\s in the lase ol mammals, the temper.iture ol tlie 
femalc was touiid to he slightly higher than that ol the 
nude of the same species and under the same eoiiditions, 
m most eases, but in certain groups the opposite was 
lound hot e.x^tnple. m the heron . ( \rdeidtc). in three 
.speiies we have the following' averages, (heat blue 
heron (Ardeaherodim), male, io4'’'f! F.,female, iog°-7 F' 
snowy heron {Kgretta amdtdissnuii), male. F'., 

iemale, io4‘’*o F.; and llie blaek-ernwned night heron 
(iXydicorax nmun':), male, 103°’5 F’.. Ictnale. roa'^-h F'. 
Here there is a very ]>ronoimced difterenee in liivmir 
of the male, and the same is found in terrain other 
shore birds. 

.\mong other faetors that influence the body tempera¬ 
ture of bird.s it was observed that large masses ol food, 
if cold/ wifi frequently cause a sudden fall in tempera-.. 
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ture in a bird of Mnall 'lizc, while bathing may prodiu t* 
a slighi^faJJ. 

As in the case of mammals, ncftitling'v and immature 
birds show a louer ttMiipi iaUm* .md a wifler van.ition 
than adults, due in iIil lait that ihe temperature 
('(lutrol is less jicrlts t. hi a lilai Iviioi ked ^tiIl {(lufiim- 
lopus Htexifantis), one da\ old, «i tf'inpeiaturc as low 
as i>s *3 b- 'vas riHordod Appaiuntlv lliis applies 
oni\ to Species with alliui.d ollspiine . il is not lound 
in birds with prccoeial \'oung, \\lu‘ie llu* nieeiianism 
ot temperature f ontrol is wdl oinanjsed at birth 

Jn considering tiie method o! leniper.iliire (ontroi 
in birds, Mr. W'etmorc IhIicncs with Sonin, that l)i(‘ 
.^r-^pa( es phu an imporlanl roh in the iegulati<m of 
Inat loss On uccoiinl ol tlu' tcatlier to\enng and 
th(' ahseiKe n| i utaneous glands, iilde he.u !> Ost by 
radi.ition and e\apoialion Jroni the skin 'I'liis tiiiows 
an iiuicased burden on the respii,i(or\ s\stein, -supple¬ 
mented 1 )\- tiu' ostial spa( es and the j('euLuion <tf heat 
loss tlirough this < haniud is ttie iluit lac tor m aviun 
leiiiiieialiirc < oiitrol 'I'hc author l)imes lorwanl some 
liist hand exideiKo in lavour of this belie! 

Mis( iissiiig the sigiiifit'ani ( ol If inper.itiiie <ontrol 
in gcneial, the statement is made that “ In tlu bird, 
tlie rcgiiladon ot bod\' tempeMture has n'.it heil its 
higlusi point, tliough liirds .st.uift secfnid id mammals 
from an twolulionary point ol \ie\\. IVool ol this 
is lound in th(“ lact that biids ha\e the highesi body 
tempeiatiucs known, and that none ol them hibermite ” 
Tills (oiulusion scan elV seems justih.ible on the 
LWiduuc at h.iiu] ’J’h(‘ deerei' ol lieat coiUidI ol any 
'pet les is not to Ilf measured b\ the af lii.d height 
ol 'hi' bod\ lempeiatuie, bill rather liv its dmrnal 
\.iiialii)n. anil -luording to this standatd the legula- 
lion ol bod) tLinpeiature appiars to lia\e reaihed Us 
highisi [foiiit III Homo sim e the diuinal lunge 

in him is less than m any other so-i.illid homoiothcrmal 
animal so jai iiu’e.stigated. although t!ie actual body 
temperatme h among the lowest hn mammals and far 
lu'lfiw that ol any ol the buds. 

Il is generaih held that the higher the bird in the 
;'oolfigual scale, the greater is the bodv temperature. 
'Die author aeiees with this blatiimnt. as a rule, but 
points out man) disi lepanties. If tlie appended tables 
he examined it will be noticeil that, when arranged by 
families, the liighest temperatures are lound in pigeons, 
uickoos. woodpeckeis. and in tlie great passerine order 
beginning with the I'yrannxke and ending witli the 
Tiiri!id;v In five species o[ the iorrner the average 
body temperature tor male or femah' was ijo^ F. or 
more. The highest average temperature lor both sexes 
was found in the western pewee {iVIyiorlianes ruhardsont) 
with a mean of F., the greatest single individual 
reading being F, Contrary to popular belief, 
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it was found that the swallows, as a group, possess the 
lowest average body temperature. Tn seven species 
cNanimed in this family one alow, the rougji-winged 
swallow {Stelgidopteryx !>eml)€nnib), sliov\(‘(l an average 
greater than io7'^*5 h’ Hinnining l)irds also, “ with 
their liny bodies seem to !ia\e a eonsulerahle range m 
temperature, but .is a v\hole fall lov\ in bod\ warmth. 

The volume is an import.uit numograph '(mt.lining 
mu< h valuable data, and it is a notewoilhv I'ontrifm* 
tion to this lidd ol avian pIuNioIoev 

Si lilt Ki.wn SiMi'soN 


Prof. Eddington's Romanes Lecture. 


(ini/pK/idic I nislfiii I'ai r\bln’ Ih. Mnnii\ 
l)i j.^5, (P.iiis (i Doift. lo.'j ) ; hallo 

/>ii' .siliiii lu!iilr<ul(il.dluih-i( 

I me hili'ilie I iildsuilitiiiy \ on I'lot Ih 11 
^^i.l^seI P[> I io (Il(iit i'aui I laiipt. J 0 -- ) op 
and the \t;e Phvdi ^ hi /duty cn lh< 
iuhilieilv 1 heaiy and the I hemy uj {hiniit'i b\ Ihot 
^,oul^ R(iUl:im \iilhoiiAul tMll^lalll^u Innii (he 
anliior’s <nri('(ir<l u \l ol 'l„i ion dt 

I'c-nereU'. Io Trol Moiton M.ioii-' I’p \\ - ko 
(London (i Ko'ilhd;:* aiu! ^on' Ltd ii d ) Ov 

Ml ( 


/- Piiiiiif'i d( la iiliili P e( le< tln'mies il h./iule/r 
I‘at idol J .-(1 diiJ'iMjiiu'i I'p N\i I ;ii (i'.uis 
(1 I >om. lo.'.’ ) IS ti.im s m i 
/ ( Piiiiiiju' de la lelalreili <! la ihaaie d'h.mslcifi J’ai 
Ur Lion niodi (IlihlinilinjiK’ d(s \nn,d< ^ drs 
r>i>les. 'hKeiapiu. U IVh'phont'v ) I’p mi | 

(I'.ii Is (i.nidnci \ illai s 11 ( ir lo-’- ) ; ;o liMta i 

'lilt Piaaaiiis hi tine, lo’- 'I hr Theaiy al l\elatreil\ ^ 

and : 1 s I iillitiiu e i/ii Si n iitiln I Inai^^hl l)i'li\end in I 

llir .'slicldonian llir.ilir \l,i\ 102: b\ i'h'l ' 

A > Lddineton I’p ^2 (()\loid (Ltiitnlon j 


I’n S-. ip::: ) 2^ ml ; 

A NOTIIl'K lolli'ition ol ImoLs and paniiililetv I 

reminds iis o! the hold uhah llie iheon ol 
relatiMtv has on llie pnbhi im.igmation 

The \bl>e Moniix gl\e^ hi-, book the title " Rour 
ciunpiMKlu Kln^tem.” though he sicms to (onsid<T | 
that the eflorl t<' nndirstand him is so huh h waste ol J 
lime, for in his \ie\\ the theoiy is both superlluoiis J 
and Illl^ltMdlm; Di. StM^■•er an .inatorinst with .m | 
amalMirS inlere^l m phvsK gives ns a iritKai dis- i 
( ussion of tin t heoi \ . but it Is iiianileNl that 1k' lias not ! 
come mar to imdeiNi.inding it i’loL Rc)ngi{'r. a jiliilo- 
so[)herwho lias read all about tlie nev\ plivsiCN. sets 
out to tell Us something of the mflueme ol the theory 
iijion phil<iso])hv. Init leaves tis with the impression of 
a shallow and ill-digested understanding of the dewelop- 
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mewt of physical’ science?- and tells us little about 
philosophy. Prof, du Pasqnier and Dr. L. Bloch are 
less ambitious in their aims; they are content to be 
expositors and not critics. The results are correspond- 
I ingly more suce'O.ssful and will probably he very useful 
: to the Frem h reader. 

Hut among the hooks before us. the Knglish reader 
naturally turns to J’rof. Ivdiiington’s Romanes Lecture 
to liear the latest thouglils of one who has done more 
than anv man living to vslahlish and to popul.irise the 
gencr.d llicorv ul n lativ itv 

I The hsturer iniprc-'ses it upon his audieiue ill.it il 
j Is stale news th.it lia* events around us Inrm a world 
I of lour (liiuension> There is, however, .something that 
I Is lu w It Used to be (iistomaiv foi iis to think ol 
i tills fourdmiension.il world .is h.iving .1 diTinite set of 
: sei (lolls am one ol u Im h ri'presenfcd (lie sl.ile of the 
' iiimeise al a p.iila iil.ir monient ol al>soluU' lime. th(‘ 
uhoh brim; tlius slr.ilihed in lei ognisai)lc i.iveis Hut 
intw this stralifa atioi) has dis.ijipr.iK-d. tiuie aie no 
.ibsolitte time scttioiis u is onlv (hr iiidivalual 
obsrtVLl who to mrrt Ills own 1 onv rlHrin r, dlswits 
Ihr wholr into " Msliefs, ’ i.ibi'llim' eai h with the ni.irk 
ot .m instant ol liis own < oiisi anisness Willi 11 waaltli 
ol illiisiralion .ind wilii l.inguagr both er.ivr anil g.iv 
j’lol Lddmglon siiks to uih us ol our reoKtn out¬ 
look, and to ptrsu.ide Us to tIuMv ah'i \ a w w ha h linds 
liulli, not in a paitaul.n pieliirr ol la-.ihlv semi lioin » 
om .ingk. hut in .1 vision wha h im hales .md lotn- t 
piehrials everv po.silili jiatnie “ !t is onlv m this 
undissLf ted i onibin.ition ot loin dnninsion-. tlait the 
exprrteiaes ol .dl ol'siivrrs mrel ” (In this wr ni ed 
stanilv dwell hen , sav r (o remind oiiisi Iv I s llial the 
la nil Iroin w ha h la vvonirl sav i iis i> one to w ha h men 
m al! aee'' have been prone and nol the le.isl sinners x 
liav<' bed! those whose piotf'.sam w.is the pursuit ot Jj 
e\a( I truth Net vveiannol help leeling lh.it .it times 
the preai her goes loo lar ,iml su damai'es his 1 asi' 'I’o y 
ijuolr .m illitstr.itinn Itoiit the leitnie We .illovv an ^ 
a})|)le to tall The niomenl the apple is rele.isid the 
earth begins to rush up to meet it 'I’iiis is “ the ■ 
.ipple’s V lew of things ' “ It is simpler than Newton’s. 

We should reg.ird it .is on .111 e(|U.il looting with ih.il 
of .1 terrestrial ohservei ” 'I'his is mw like .iskmg an 
ingine-dnver to .ulmil that il is quite n.itural to lon- 
sider thal when he adnut.s the steam to the < vlinder he 
sets not the engine Inil the whole universi- m motion 
Tills Is trilling however Let iis return to our 
destr.itified world of lour ilnneiisions. If we have been 
.ible to arhieve this vision or (o eoiueivc ol its possi¬ 
bility. we have grasped the esseme of the doctrme ot 
relativity, and we have lome near to a superhuman 
view of historv 'I’he world is laid oul liefore us as 
a ihangeless whole, 'lunc and space are no more. 

‘f's 
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All is static. Dynamics fwa hm\ resolved jiway,*"' 
can no longer ask about causes; that is'to go back 
to the human poifit of view. We can simply gaze upon 
the scene and seek to catch some of its salient Teaturcs. 

So far as our present conceptions go, one of the most 
striking things about the picture will be tliat it is 
fibrous. The tangible part of it will be a great number 
of threads, one-dimensionalities. These represent elec¬ 
trons. Mere mortals think of them as moving points, 
but with our new vision we see them as continuous 
threads. These are cluefiy present in bundles, twisted 
together into ropes; what are these > They arc the 
material bodies of the mortals. One is an atom. 
.Another, much more eom|)lex, is a man; undtiier is a 
chair. The former in one part is gathering more threads 
to itself; in another part the threads unravel and 
dis.sipate. Such is life. In one part the rhair-nipe 
and the man-rope are in contact; the man is sitting 
on the chair. But of the beliavlour iif man as mortal 
the picture tells us little. We must become mortal 
and sec only sections of the picture before we can sec 
him as a living being with an unfolding consciousness. 

Il the poet and the mystic do indeed aspire to tree 
themselves from the fetters of time and space, as we 
read in the concluding passage ol the lecture, we fear 
that tiiey will find but little left either of poetry or of 
mystery in the world alter whah tliev yearn. 

But. leaving the jioet aside, and returning to the 
phy.sieisl, wiiat is left for him in the gre.xt sjmthesis of 
all science into the one nia[) of all eventsWhat 
becomes of Ins vocation of meaiiurcment ? As IVof. 
Eddington emphasi''Cs again ami again, he toc), with j 
all his experiment,s, is in the picture. IIis rules, scales. I 
clocks, photographic plates are all there , tlieir whole 
hi.story i.s depicted All his exjiciiments of measure- 
? ml are repicsented by the passage througli the 
pii tore ol the thieads that re[>resenl the marks on the 
scales, meeting and intcisecting the threads that 
represent other particles of matter. The four-dinun- 
sional pictuie itself is not to be mea.sured. U contains 
witmn itself the [irocess ol measurement in tlie ordinary 
three-dimensional world and all the results arc* r<“( orded 
for us to read. We ha\e no fonr-dimensional scale 
uhich we may move ai>out and apply to diderent parts 
of the picture for the sake of comparison We merely 
stand, look, and try to read wliat we see. 

Perhaps Prof, luldington does not see the picluie 
(juite m this way. Perhaps tlie “world ” for him is 
a four-dimensiomil continuum in which our threads are 
inerels’ lines of singularity. ITc seems to contemplate 
as “ measurable ” the intervals between jiairs of points 
in this continuum wliicli do not correspond to events 
in the hi.story of any particle or electron in the material 
universe. But we wish to ask him how tliese intervals 
2765, VOL. no] 


w in practice to be measured, tte says, ^ When we 
have mastered the geometry of the world we shall 
have inevitably learnt the mechanics of it.” That is 
so. A complete description of the world lines of all 
particles nece 5 .sarily tells us .all about the phenomena 
of motion. 

But to ma.ster the geometry of the woild means to 
describe its main features by me.ans of a few simple 
propositions. In Prof. lulclington’s view, the process 
consists in measuring all the* intervaK between all pairs 
of neighbouring events, and llicn in examining wlietlier 
these intervaKs will fit logeltic-r m an Euclidean fashion, 
or in a jiarticular type of non-lMiclidean sc lieme. If we 
di.scover that tiicy will fit in a recognised and manage¬ 
able mathcmatic'al scliemc. we Iki\c mastered the geo¬ 
metry of the world. 

But wc* a^k again how .ire these interc.ils to be 
measured. Since all measuremenis .ire contained in 
the* pKlure, and since for the dc‘seription of the 
picture event by event no system of intervals is 
necessary, the whole of our c*\])erimental measure¬ 
ments have nothing at all to do with a scheme of 
intei vals, and any geoniclriral sc^tem whatever may be 
used for the pur[)ose ol attaching mlcrv.ils. What, 
them, is it winch di'-criiiiinates between Einstein’s 
system and any other jiossible one > It is simply this, 
that if we ado[)l that .scslem, I he l.u ts of the motions 
of jiartielcs or of tlic piop.igalum of light c.an be 
exprc*>sed in a ver\' .simple form. 'I'iie path of Mercury, 
for instance, is a geodesH PossibK this fact may be 
fuither anahsed and sliown to follow from the c'on- 
figuralion of the* eledroii being spheiK al But in any 
(ase we cannot measure the tulie whu It uamlcl represent 
such an elei tron in the su|)ei-u(nld of four dimensions. 

Thus EinsteinA law ol gra\nation, 1 )\ ilsell, is nut 
.1 statement about the world at all it is onl\- when it 
is taken in conjuncliuri witfi some otiier hvpothe.ses, 
such as that the path ot a jxirlule is .i gc*ode.sie, that 
it predicts anything, and beconus capable of experi¬ 
mental test. The v\orld itsell cannot be s.iid to bo 
either Euclide.in or non-Euc IidcMii, for h docs not 
lurnish d.s with definite values for the intervals between 
all pairs of events in the continuum. We may say 
that the world-phenomena .uc mote simplv described 
on the basis ol a non-Euclidc'an svstem than on a 
Euc.lidean system ; but it is surelv not .allowalile to go 
further .ind say that this is “ because the world i.s not 
a Euclidean or flat world.” Piof Eddington vvoiild 
perhaps replv that for him the world is nothing more 
than the measurements that we make of it, and that 
these measurements do not fit in a Euclidean scheme. 
But tins brings us round again to the same question, 
what is meant by measurements of llie four-dimensional 
w’hole ? We would ask our lecturer to give us a sequel 
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(o (Ills (Iis<ourM' in uhnh. assnmino llu* lour-diim'n- 
sKin.iI jntscnlation. he unuld state expluillv, Cither in 
v’ciHial terms nr i)\ jireiise illustration, how he would 
(onip.ue the uiti r\.ds between anv two pairs ol e\ents. 

Iv Cl NMM.Il \M 


The Marketing of Whole Milk. 

'//i/’/>f U/lo/r M///: l:\ l)r I!. K l^dinan. 

(I'lie < ili/en’s laluarx MarKciine Senes) I’p. 
* odd (Nh'U' \’ork The Ma( Indian (onipan)'; 

Loiulon Ma( niillan and Co , Ltd . jp’T) 21s nc't. 

''T''lll'- rei euL dhpulis (oneirnin^ the j)nee of mdk 
X h.neaoain sliown how dillnidt the problem has 
I'eioinc' under modern londitions. more espetiallv in 
(he larj.;e towns 'I'lie farmer is no lon,L'er alile to take 
his milk direii to the con^umer I'Xiept in the case ol a 
village or small tioen, and (here has arisen a class of 
dc'alci's or ihsdibuiors who oecupc the jilace of the 
middleman .Some ot these disiribulors are laroe 
eompanies with the c'omniand ot much eapital, and 
their pow'erfui oi^anisations h.ive led to somelhinp^ 
\ery like monopoi\ The producers,on theotherhand, 
ha\e also orpamsed themsehes. and a strn->.^le between 
the two |>.uties h.is rcienlh' ended In the \olume 
tinder notice, this (|iicstioi, is it .ippears in the I nited 
Stales IS very compliiely an.ihscd, and Ihol Icrdman. 
who IS tin c-eononusl, lias dealt with it more fiilh <ind 
cnlii.ill) than has pievioiish bcvn attem])tc‘d Alter 
discussing the ))eiuliar ])osiiioii oc'eupiecl by milk as a 
foodstuff, and the remilations wlueh the puhlic health 
aullionlies ot alluviiised eounlnes ]ia\e imposed, the 
author takes marketing and chslnhution, insi.unes 
w'hat lias lieen done in the past and states the- inesent 
])osilion Tlie jiait plaud by the middlciiian and 
dealer is made < It'ar, .ind llie rise ol < ollc'c live baiiram- 
ing is illustrated by the .utioii of the Orange County 
farmers in tlicir siueesslul fiyhl with the New- ^■olk 
dealers in 1S83. whieh may be ivyardeil as the heyin- 
nin^ of what h.is now hiHome the gener.il praelice in 
the larpm Ameru'an cities The strike—or better tlic 
liovcott lias been the weajionof the producers. <ind 
e\|)eriencc has shown liiat it is two-e<,lped, owm^ to the 
(iiflieulty which the larmer iia< in disposing of Ins milk 
-a perishable eommodity—except In makmii it into 
(liec'se or butter or, at worst, by Ifediny it to stock, all 

of which courses aie seldom rc;muneraii\e it is made ' 

€ 

clear that the produc ers miM also siihnnl to regulations 
governing their combined action, otherwise the Ksults 
arc doomed to failure*. 

Other matters dealt with are the clijliculty of arnving 
it the cost ot milk, owing to the position of tiie farm, 
[he ability of the farmer, the proximity to market, and 
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so on, and it is laid down that the method of arriving at 
a basic price can only be a starting-point in negotiation.s. 

This hook, whicli makes a strong appeal to the general 
readcT, will lie ol interest to all eoneemed m the milk 
trade, whethei as produc ers, distributors, or consumers, 
and it should lead to what tlie author regards as the 
only solution of the difikult) a better understanding 
all round ” 

Our Bookshelf. 

Ptort’fdui^'^ dj (he Lmdou Matlieninlira!Society. Sc'coiul 
Senes \'()1 20. I’p- liv' + 502. (London* F. 

licjdgscin. 1922 ) n.p 

Tuk jiresciit volume nf tlie J,on(lon Mathematical 
Society’s IVoceedmgs is the fifty-fifth issued since the 
founclation cd tlic scMietv and the iwentietli m (he 
present (large octavo) senes, lake llie ])reoechng 
volumes issued by the sociel), it consists mainly ot 
papers which emlxidv oiigjnal investigalimis on various 
mathemalieal subjects. Many of the pu])C‘rs, of which 
there are nearly lorty, wiil appe.d only to a limited 
class of reader In malhemalu's, even more than in 
other sciences, llie results ol new investigations are 
apt to appear abstruse to the l.iy mind. Tlie solution 
of a cubic ('(jiialion, the Newtonian tlieorv ol gravita¬ 
tion, c‘ven the elementary apjilieations of the calc ulus, 
fimclamental .md well known as they are now, were 
not familiar to the world, or even to the giiieral run 
ot imivci'siiv stuclc'iils, lor man) years altci* their 
discovery b) piovidiiig facilities loi tlie piihhcation 
of these spec!iiiisc-d researc lies the Tamdon Afathcmatic al 
Soc-iiiy has earned the derp oidigation of the i'higlish 
matin matical woilcf Pr.ietically all llie sociciys 
income is c'xpeiided m piiHiuciiig Us I'roceeduigs, and, 
m V lew of the inei eased 1 ost of pi ml mg, a large mein 1 ler- 
sliip Is essential to provide aclc‘(|iuUe funds inasmui h 
a^ c'verv man is a debtor to his protession, ev cry Jhighsh 
matin malic Kill should hel[) to finthcT the work ol the 
sotielv l)\ becoming a meinlier 

In tlie volume under review the articles most likel) / 
to appeal to ihegciieral leader .ire the exc elleni obiluaiy 1 
noiicev of the late Loicl Ravleigh and Hen Adolf / 
Ilurwitz, wTiUen by brols. Lamli and Young tc-spect- ) 
ivc'K. Thcie IS aho printed a presidential address ' 
on ".Some Problems in Wireless Telegraphy’’ by; 
I’rol Macdonald. Of the more tethmcal jiapers u, 
would he invidious to single out au) one fm .s[)e<ial' 
mention The society insists on a high standard of 
excellenc e in c:vct_\ thing it prints, and the inclusion ot 
a paper 111 the Proceedings is a sulficicnt guarunice of 
cjiiality. \Vc‘ notic'c llial (hero is .in almost cmtire 
ab.senic of pure geometry from the present volume, 
('an it be that rcse.ircli in this subject is no longer 
encouraged m ICngland ? 

'I’lie method of indexing eac'h mduidiial volume' of 
the Proceedings leaves nolliing to he desirc-cl. A 
subject index to the first thirt) volumes cd the first 
serle^ was issued many yeais ago. VVe suggest that 
the time is ajipriiaehing when the Couneil sliould 
c.unsicler the dc-sirahilily of publishing a lurlher subject 
index to the later volumes. VV. K.' II. li. 
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A Laboratory Manual for Comparative Vertebrate 
Anatomy. By Libhie il. ll)mnn. Bp- .\5 
(CJiicago: Univt-rsity of (’Imago Press, i<)22) 

2 50 dollars net. 

Tins work is l!ic oiilcoine of a parln ul.ir (ourse nl 
practual lessons conducted hy its author The chs- 
aliililv which such an origin tastens upon a imok is well 
know'll to e\ery te.ichcr of /oology, and Mr. liMn.in’s 
hook is no exception lo the rule. It siiffeis Iroin the 
conditicmsol itslcirth -noilhat these,though Ainerican. 
were insalubrious, Init that they were .so highly s|)ecial 
ised as lo lnnit gieatly the adaptability ol the olTspring 
Nevertheless the c are 1 li.U has obi'iouslv lii'cn taken b\ 
the author, and his ability in iiresentation, should nnike 
Ills i)ook useful e\en in our small eis-Atlantic .s( liools of 
/oology, wliere a somewhat more elaslK: eouise of 
jnstiiKtion IS possible than that provided at ('Imago. 

Mr. Uyinan rebels against the tyranny of the t)i)e 
bvstem. and uses the comparative method ol study in 
his lalmralor)-. Ifis chapters describe in succes.sion 
the systems of organs of tlie Verlelirata as exemplified 
hy Klasmobranchs {Mustelus, Acanthias, Kaja), Uro- 
deles (Necturiis), a ( helonian, the pigi^on, the eat, and 
the rabbit. The instructions for dissei-tion are clear 
and .sLilTieient , and an attempt is made lo bridge the 
gulf whic h c.ommonly yawns l)etween the ])rinciples of 
the lec lure looin and the olisenalions of the laboraloiy, 
lev supplying an ac<'om|xiniment ol morphological 
< omment m the lorm of introdiictionsand summaries to 
the ch.ijiiers 'J’his device and the general nature of the- 
first tour c hapters disgiiise' -linl do not di.spo.se ol—-the 
(•\ ils of the t)'pe svstem. whic h are peipetuated m spile 
ol tlic author's dismc-inberment ol his t\'pes <ind the 
wide disfiersal ol their remains thioughoiit the book 
Only one mitable omission ha^ been deleclc'd 
Mr Hyman’s < lassilic iition ot the (.'liordates —two [)ages 
m length —ignores tlie Difinoan I'lslics. in)r in the- whole 
ol Ills book do ihcv emee apjie.ir, though the tliesis olteii 
plainK demands 1 lic-m 

A pionoiiming glo.ssaiy lornis a v.diiable appendix, 
though w<‘ leal its phonetics will not be acc^eptaldc to 
I'inglish ears. II (1 N. 

‘/l/i's III the T/irorv of Human Society B\’ I’rol ]*' 
(Iiddings J‘ii. \ii + ,ioS (New \'ork Tlie * 
Mac-millan ('o , London Macmillan ami ( o , Ltd . 
ic;22) igi net 

Brof. (iIDDINc.s point-, out that in sciem e this c <‘ntiir\ 
li.i. been a lime of reclirtc-alion latlier tlian of gnat 
disroveiies 'Bins applies p.utieularly to the lund.i- 
ment.d c'omeptions of siniolog\ 'Bliese ‘ Studies,” 
wimli are alw.ixs siiggestucg lre'j'ifntl\’ pio\o(,iii\e, 
and 111 more than onc‘ instanc'e illLimin.itiiig .iic .1 
conlribiition lo (he levision of the theoiy o! Iiiinian 
SOI iet\ necessitated b\ the im reascd ciarit\' .ind pic- j 
I ision in siienlilic' Msion which has come abuiil m the [ 
last lwenl\ yeais. Their smnewliat discuisi\e <hai- 
a< ter makes it ditfu ult Ic, give .1 eom ise ai c oiint ol 1 he- 
author’s achievemenl in tins direction; but. in briel, 

It may be s.nd to he in the applic ation ot a ps)( hologual 
interpretation to the conclusions of writeis such as 
D.irwin. S[)c“n( er. Ikigehot, and Kidd, to name the more 
important. thercb\ .uccmnling lor soual origins and 
the stages m the e\olution ol society in terms oj the 
struggle for existence. ProL Giddings’s iheor\ ot human 
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so('iet\' Is tliat social plwnomena aie a prodm t ol stinuilu.s 
reacted to bv “pluialistic ” beli.uloiir. giMUg use lo 
eonscicnisness of kind the “herd iiistiiKt ” ol olhei 
writers— from wlm h are clei i\ cd c]is( riminating associa¬ 
tion, the- elhiial code, c o opeialion and cli\ision of 
labour, and. in tlie long 1 un. selci tion .ind pen petuation 
o! the aclec]uate---lhe “ fit " of an oldc-r teunmolog\ 

The Chemical F.uimiiialion of Water. Saoa^^e. Foods, 
and oilier Siih-^lames i>\ j L Buim-' and I K. 
Hodgson ((’ambiiclge Biii'hc Health Senes) 
Sc'cond and c-nl,ii-gecl cditmn Bp \u1l-34O (( ani- 

bricjge At tlie Lnucasit^ Bic-.s, ic^jg ) gov. net 
lx this edition the autliors have expanded the' c hapters 
on water and milk, given iiioic- details on the analvsis 
ol loods and liever.igt's, aitcl adclccl “an outline ol 
c'lemenlarv toxicologieal anah .i-. ” \ \eiy good 

tcxituie Is the incliMon ol plentv ot Ivpical an.ihse.s 
The liook will be fouml \ei\ valuable to sludents 
preparing for the examination ol the Institute of 
('hemistry, and can be lec ommendcil .is a useful intro- 
diic torv tieatise Although the c|notc’d unuHs of water 
analvses are given with the .unis .iml li.ises comliined, 
tluu" IS no indication as to how llic' necess.irv calcula¬ 
tions are to be made, and .some cit tbe sections aie 
SC) condensed tbal it is doubiliil il lliev ar<‘ ol value. 
A great drawback ti. (be iitihiv ol tlic' book is its 
high pile e. 

Modern Chemnal J.ecture Diai^^iams. r'iIIi Vua and 
Applieations' jullv diAinhed Lv l>r (i Marlin, 
.issisled l)y I M J )icksoii ami .M.i). j \\ ( bristelovv 
Bj) S8 (London Sampstjii l,o\\. M.irsicm and ('o , 
r,ld . n d.) ys (id. net 

Till''. ])Uipose ot this book is not < Ic .11 The illustrations 
are found in most text-books with aclecpi.ile descrip¬ 
tions tliose .supplied in ihc- present work aie ollen too 
lu'ief to be of anv service, .is “ Lig 5 shows liow these 
tubes w'erc experimented with bv .Andrew-' and 'I’.cit.” 
M.iny cd the di.tgiams repiesent apjt.iiaUis far from 
“ moilern " The oniv c alonmc'lc rs lihislMtecl are flmse 
of Kiv re and Silberm.inn ; < lironmmi is |)reparerl hy 
hemv’s method; sLil[)huric acid is concentrated m 
glass retorts, cic In some cases the dc‘sc iiptions ate 
laullv Bunsen’s eudiometer is .iscrihed to C.ivendish; 
the Almadeii jiiocc'ss tor tiie manuta<ture ol menurv 
IS lallc-d “ Distillation ol men ury," c‘U A.s a work ol 
three authois .1 more modern icsull might have been 
cxi.iec ted 

h'ordisic Mtdieine and To\uo!o}’v Bv Dr J Dixon 
Mann .Sixth edition, icvised thiougboul By Dr. 
W \ Blend Bji \i I 57;^ (Lc melon ('. (iriftin 
ancl (\i , Lid . U)22 ) 

Tin-, sixth edition of Dixon Mann's “ I'oiensh Medicine 
and ’I'oxicologv,” which i.inks among tbe foreinoxt 
Lnghsli text-books cm the subject. Is the second lo be 
editc-d bv Dr. William Breiid It lias undergone a 
levish'ii wimh linngs it completely up to-date ,• a 
l.irgei p.ige is used tli.in in pievious cditucns, and the 
number ol pages is ledmed 'i'lie sistion on insanity 
has been rewritten on ihe Icasis ol modem ps\c bialrical 
views, ami tluit ecu toxicologv gives additional in- 
iormalioii on poisoning bv sulvarsan, tetrac hloretbane, 
T.N.T., and (be gases ol w.irtare, ami on the infections 
formerly asinbcrl to ptomaine poisoning. 
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Letters to the Editor. 

The Editor does not hold himself responsible Jor 
opinions expressed by his correspondents. Neither 
am he undertake to return., or to correspond wth 
the writers of, rejected manuscripts intended Jor 
this or any other part of Natukf.. No notice is 
taken of anonymous communications.'] 

Relativity and Physical Reality. 

I.N’ (I review by Prof H Wildoii Carr ciilitlcd 
“ riu' New Way of riiinkiiig idiviical Kcahty,” 
winch ajipeau'd in NmokI', of October 7, j> 47r, 
the writer (speaking of a wtirk by Ihof l-6on Briiii- 
‘vthvugl s.i\s reg.uding irliysic.il reality “ -Vecord- 
ing to Piiisteiii, we t annot sav, sjie.aking absolutely, 
that Iheie is .iny pit lur<‘ oven for Ood ” 

ft seems to follow fioin this that not even the 
Almighty himself could understand the theory of 
relativity If tins be so 1 cannot help thinking 
that the fault lies with the theory of relativity and 
not with the Almighty 

The writer tlien procei'ds to say “ The picture 
IS only known as a fniution of the frame. 'I'hat is, 
the things me<ibured are only known through the 
measurings, and the ineasiinngs are bound up with 
the things till') seive to meabuie ” 

This seems to iinjdy tliat ineasiirenienl is the 
fundamental thing to be considered in space-time 
theory, and with this I am not m agreement. 

In my book, “ A Theory ot 'l ime and Space,” 
published in ipt 1 showed th.it the ideas of measure¬ 
ment conltl be built up from the ideas of before and 
after, which were reg.irded as absolute and not 
dependent on any p.iitu ulai mdividiial 

In my smaller book, ” The Absolute Kelations of 
Time and Space,” I gave an abbreviated account of 
this work and added an ajipendix showing how llie 
various complicated gi'omotnes which are treated : 
of 111 Kmstem’sgencnilised relativity could be obtained 
bv means of a modilied measure of interval 

However, most relativists have been too busily 
engaged in praising Tinstem to spaic the tune to go 
into my work 

One result of this h.is been th.at, by taking the idea 
of measurement as the fundamental thing, a very 
large number, d not lb<- majority, of icl.itiMsts have 
fallen into llu' \eiy senous error of ass<‘rting that 
the length of what they call a "world-line” is a 
minimum between any two jioints of it In niv 
“Theory of Time ami Space” 1 .showed (p 360) 
that this IS not correct 

Tinclmg that a number of wiiteis were making 
this mistake, 1 wrote a letter winch ajipcareil in 
N.vruRK (b'cbiu.irv 5. Kj2o, p. 5 <)')) in which I invited | 
attention to this ni.itter and pointed out that in 1 
what I called ” inertui lines ” the length, so far from 
being a minimum, was actually a maximum in the 
mathematical sense ; while, in vvliat I called ” separa¬ 
tion lilies” the length was neither a maximum nor 
a minimum. 

In tins letter 1 gave actual numerical examples to 
illustrate these points I invited attention to the 
matter again m my ” Absolute Relations of Time 
aiAl Spaicc ” (p 71), published m 1920 

In s^e of tliese efforts of mine, I again iind this 
blunder^Vbj'pmg up in works publisheil this year. 
Now its^Cins to me that it is a very important point 
since, in ordinary geometry, there is no such thing 
as a ” longest ” line joining two points 
The idea would. 1 think, be apt to cause bewilder¬ 
ment in the mind of a person meeting it for the first 
time, unless it were properly presented to him. 
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The idea of a ” straight line ” which was neither a 
maximum nor a minimum would, I fancy, cause even 
greater bewilderment, and he would wish to know 
how such lines were to be defined 
In Kinstem’b generalised relativity, the element of 
interval is taken as a starting-point, although the 
idea of an inteival m fhe minds of many writers is 
so obscure that they ascribe a nunnmim property to 
It which it does not possess 

Although I have tried so often to impress on 
relativists that the ordinary method of treating space¬ 
time theory is unsatisfactory, 1 propose to make one 
more attempt to shenv that the measurement of 
inteivaK is not the simple thing that is so often 
supposed 

Let 11s consid(‘r the simple time-space theory in 
which the length of an elcunent ds of what I call a 
” separation line ” is given by the formula . 

dx*+dy^^(h^~dt^ 

Let 0 be the oiigin of co-ordinates and lot P be 
any point on the axis of x, at a distance t from O, 
measured, say, lu the positive direction 

Let F(r) be any arbitrary dillcrentiablo function 
of X which is coutiTiuons and single valued, and 
which IS eijual to /ero for x =0 and for x I 

Now consider the space-time cuive the equations 
of which are . 

}-t -m. 

Z -O 

It is evident that tins ciirv'e jias-ses through O and P. 
ihit now w'c have 

dy -dt, 

dz -'O. 

and so //.v* -dx*' 

Thus we have ds -dx, and so tlic length measured 
along the space-time curve from O to is equal to 
the length from O to P measured direilly along the 
axis of X That is. it is equal to / 

Thus a .space-time cutve the equ.ilions of whicli 
contain an arbitrary function can li.iv^e the same 
length bctwc(.-n two points as the du ect length 
measured between those* points 

AiJ'Rcd a. Roub 

October it, 1'>22 

The Miraculous Draught of Fishes—an Explanation. 

We hav’C in Die Gospel according to Saint John, in 
his twentv-first an<l l.Uit cluiptei, an account of the 
miraculous draught of lislics m tlie lake of Galilee for 
which modern rosi'anh into tin* habits of the Galilean 
tishcs olfcTs a perh-ctly reasonable e.xpLin.ition. The 
account is as follows 

” Simon Peter saith unto them [certain of the* 
disciplcsj, I go a tjshmg Tliey say unto him, We 
also go with thee Tlicy went fortli, .uid entered into 
a ship iminediati'ly , and that night they caught 
nothing But whem the niotnmg was now come, Jesus 
stood on the shore . Then Ji'sns saith unto them. 
Children, have yc; any meatIhey imswi^rcd him. 
No And lie said unto them. Cast the net on tlie right 
side of the ship, and ye shall find. They cast there¬ 
fore, and now they w'cre not able to draw it for the 
mnltitndc of fishes ” 

Simon Peter tlnm girded his fisherman’s garment 
around him and leaped overboard. J 3 ut the other 
disciples brought their boat to shore dragging the net 
full of fishes with them. Further on we read; 

” Simon Peter went up, and drew the net to land full 
of great fishes, an hnnclrcd and fifty and three : and 
for all there were so many, yet was not the net broken.” 

The explanation of this is to be found in a study of 
the habits of the fishes living in the lake of 'ribcriiis or 



October 28, 1922] 


NATURE 


Galilee. These fishes .ire perch-like m form and 
affinities, so much so that the average American angler, 
especially if a small boy, would call them perches 
However, ichthyologists to-day place them in a family 
called Cichlidje, though they weie formerly called 
Chromida* By one name or another, accounts of 
them may be found m svslcin.itu' woiks on fishes 

The liist ichthyologist to study these fishes in tlieir 
habitat \vas I. Lortet, who made trips to the Holy 
I.and in 1875 and 1880, aiul m 1883 published an 
extensive memoir liased on the results gained at first 
hand Lortet says» {p. loo) 

“ The fishes of the lake of Tiberius, very good to 
oat, serve as a pasturage for the myri.ids of crested 
grebes [Voduips < nslatu'^) and of peheans l-'roqucntly 
the grebes snatch at the eyes of the chromids, and 
with one stroke of then long sharp beaks lift out as 
cleverly as would a skilful surgeon the two eyeb.ills 
and the mlro-orbital partition. These unhappy fish, 
now blind, of which we have taken numerous examples, 
have thus the entire face perforated by a bloody canal 
•winch (icatiises rapidly It is only the largi'r imU- 
Mdiials who are thus operated on by the grebes, lor, 
not being able to avail tbeinsehos of the entire fish, 
tliese voraeious birds take the precaution to snatch 
only tlic moisel of their choice ” 

'I'he explanation of tins we find on his next page, 
where we arc told that these chromid fishes hahiLually 
swim at or near the suiface of the watc^r 

Canon H B Tristram made collections of fishes in 
the sea of Galilee in 1864. tlius antedating Lortet by 
eleven year.s, but his book, “The Survey of Western 
Palestine. The Fauna ancl Flora of Palestine,'’ w'as 
not published until 1884 by the Baleslino Icxploration 
i'und * On p:ig«‘ i<»4 he refers to the ('hiomid.e 
found in the lake of Galilee m “ ama/.iug multitudes ’’ 
and continues 

“ All tliesc Chronnd.e arc frequently found with 
their eyes extracted, .iiicl their foreheads i)iercod by 
the Grebes, which ]>rey on them, but they seem to 
thrive peifcctly well in spite* of this mutilation, and to 
nourish m a state of absolute blindness.'’ 

Of Chromis hhcnadi^, tlic most abundant form, 
Canon Tristram® writes . 

“ I have scon them m shculs of over an acre m 
cxt(‘ut. so closely jiac ked that it seemed impossible for 
thorn to move, and with their dorsal tins above the 
water, giving at a distance the ajipeaiance of a 
i:emon<lous shower jiattermg on one spcit of the 
s ufate of the glassy lake They are talom both in 
boats and Irom tin* shoic by nets run deftly lound, 
an<l enclosing what one may call a .solnl mass at one 
.sw'oo]), and \<‘iy often tin; net breaks ” 

Dr ]■' \V Cl Maslerm.in,* in chapter “ Hie 
Inland Fisheiios of Galilee,” of his hook, ” Studies in 
Galilee ” (Clncago, 1909), thus describes the onhnaiy 
activities of the lisbennen of tlie kike of ribeims . 
“ . llu'ir m<)venients being directed b\' .1 man 

stationed on a point of the short' ingli aboce the water, 
who from Ins vantage ground is able to deled the 
present t' of a shoal (d uiu^ht (( IhoiiihIs) ” I he (isher- 
men, proi eeding to the point indicated by ihe look-out, 

‘ Lon.-l, 1. “ n i-.plilr-.aii l.«- 'lilKiiadc,< tr in In-, •‘htinki, 

/oolo^;^c^tu^ -.iir la fiinii.t dn lac 1 ilKTiadi’, < U ’’ Arclntcs Mum uin lliitoiri' 
Natiif'lk <1<- 1 von, tS8l, vI 1 

» riie PaUsmie l•.\^>lor.^lu>ll Inintl is iiiU rdcnoimmtional in Us or«.ii>is.i- 
lion and sonnvs ot inctirnR ll liS' H M Kuir George V for its p.iiion, uid 
IS supporlvd l>v volunl.iry siibsi iiplions Us puiposn is llif iIioiourIi sliidv 
of the arth.i'oloRy, RcoloRy, gvoRr.iphy, liMoiv, iwlnral hiuoiy. ctr , of 

• Dr H n ■I'lisiraiii, ( ition ot IHirliain Catbedral, l>oratise ol ill-licalili 

(lung troubk) liv.d in AIrciu duruiR Ihv winters of 1«SS 1^57 ■•u w.iit 

to I’al^stinr iii i8f»o and ronained for some years sliniymK Ihc fauiu and 
flora, the r'-sulliiiR data boiiR inrorpoMti-d m liis 4ss-l>afic qiiaito voKiim-, 
the standard woik on flic iiatuial his(t>ry of the Holy Land In 1879 hi- w.is 
nominated ft>r but tier lined ihc AiiRliraii Hisliopric of Jerusalem I fo was the 
author of seven iKioks on Pal' sline 

* l)r li W G. MastenuanIs,andbasbcoii for anumberof years,honorary 
gfiieial scriptaty of tlie Palestine p:jiploralio» Fund m Palesluie. 
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quickly riiii a net aiound the school Kowevt'r, he 
tells us that the bottom everyw here is obstructed witli 
large stones, and that the fishenneii have conlmually 
to (live to free the? lU't I'his is possiblv if not {>rob- 
ably the explanation ol iVter's Ic'uping ovebroard. 

ITom the excerpts given, it is plain as to the purport 
of the prollercd explanation, if m the* East, where 
customs change but slowly, we in.iv inteijuet tl\c past 
m terms of tiu? present lush wimli go m schools at 
the suiface ot the water . hshenm'n who li.ivc not yot 
struck a school , J<'sus on higli ground looks over the 
lake, sees a school and [xunls it onl (o the lishermcn . 
they cast their nets m the din'ctum nidtcaled and 
draw them in full to tlic* breaking jioinl 

I'. W Gudgi-.k 

American Museum of Nalmal llistorv. 

New York ('ity, Sept 


Arabic Chemistry. 

I May 1 be allowed to direct the .illeiition ot thcise 
mtcicstcd m the history ol chemistiy (o an important 
])a])('r by' Plot Ihlharil W icsh niann ol Filangcn ’’ 
it IS entitled ” Znr Alchcmie bei den Aialiern ” and 
IS published m Hell V. ol tin* “ /Xbliaiicllungen /.iir 
Geschichteder Natnrwissenseh.ilteii nnd der Medi/in,” 
Ivrlangeti, 1022 It eonlaiiis <i liaiislalioii of the 
]iass.igc concerning .ilcliemy m the ' Kashfiri-Zunun ” 
of llajji Khalifa, with 111,my luogiaiihn .il details of 
the chemists mentioned Sevetal ol the.se details 
hav'e been provided by Fiol Biockelniaim, the 
author ol the monumental “ Gesclnchlc der arabischcn 
l.itleralur,” ancl aie entirely new There is also a 
list ol the most important works (with .1 few extracts) 
of the lamons .\tdamir .il-jildaki (t i V)i) 

It IS perhaps ungeneious to oiler <iny ciiticism ot 
SQ n.sefnl a contribution to chemical history, but I 
fei'l that Prof Wiedemann's c\])ian.ition ot 'ilm 
al-mizdn {science of the balaine) as licziehtn^ u>ui 
AbivagHHii des vichttf^cn Masses should not be allowc'd 
to go unchallenged As 1 have pointed out m the 
curient number of Slu’ucc Pri\^n'ss (Uctuber J922), 
the term “ Sdciue ol the B.ilaruo ” as applied to 
.ilchemy refers to the proper adjustment of the 
qualities of a substance, that is, its hoi ness and dryness, 
etc , and is not used in a quantitative sense, even by 
Al-Jilclaki, and certainly not by J."ibir ibn liaiyan, 
who, 1 believe, originated it 

A work by Al-Jildaki wlm h si'cms to have escaped 
the notue of Prof. Wiedemann is “/ahru’l-Kunim,” 
a commentary on an alchemical poem f Oasidatn'l- 
Numyya '') of Abu'l-Asba Abdii’l-Ariz ibn Tammam 
al-lr.iqi (w'longly namccLAbii Casba. by Bcrthclot. 
“ La ('luiinc' an Moycn Age,” tome in p 4). Ibn 
Tainmain .d-'lraiji was a contenqiorary of Al-jildaki, 
who tlionght very highly of him 

II Bertlielot iop nl p 5) says, “ Pliisionrs des 
auteurs .dchnniques arabe.s out etc tiaduits oil I.itm, 
aiix xn® el xiiP sK'i les, et ces liadnctions existent 
cn inaniisciit dans les giandcs bibhotheqnos (I’lvuiope. 
Un certain notnbre d’entro c-lles out iiiemc etc im- 
{unnec's . dans les ccdlccliuiis mtitnl(''es I'heatrinn 
cheiM'’. iini, Ihbltoiheca cJieiuua {e(r ) . . A cote 
d’ceiuics .uithentiqucs, qo veiix dire reallemcnt 
Iraduitcs on iimtces dc I’arabe, lelies que la Ifiyba, 
les edits atlribiu's a Kosinus, Moneniis, Avicenne, 
etc , il cn exislc d’anties, lal»nqnc(s dc tontes pieces 
cn Occident, comme Ics pr6tenducs ceuvres des 
faussaircs latins <|m out pns le noin de (w-ber ” 

The first paif ot P>crtlu'l(>t’s slatemcnt is un¬ 
doubtedly correct, although J 5 crthelot Inmself was 
not able to discover the Arabic texts ot any of the 
works he mentions as of probable Aiabic origin 



574 

I’tili.ips, lltcK-lorc, tli<* following lacts will be of 
inl< rc'.t 

{a} 111 a w'oik cntillcd “ Knowledge Aajuircd 
coiueining the Prodnclioii of (iold,” an edition ol 
tin- text of wliicli. with a tr.inslalioii, I have m tlie 
l>|-e'^s ((ieiithnci, T*<iris), the .iutli<jr. Abn’l-Oasnn 
Muhanniiail ihii Almiad .il-lu'uii, qiiotC') several 
]>assages uliuli h(“ altilbiitcs to M.irianns (Moriemis, 
')Hl't'(t), the teiM hei ol Kliahd ibii \'a/,id M.in\ ul 
these jiassages (letur in the Latin 1 il*er de Coin- 
))osilione Aiclieniiae, ” .isuibed tn Moni nus, whn h 
IS (o be lound on )>)) 50<i-5io ot \ol i ol Maiigeta’s 
“ ihbliothtca ( heinie.i ( uiiosa ” (1702) 

{!/) On ]) 217 of \e>l n ot tlu* laltei treatise is a 
woi k cnlilk'll ’ h.|>istoI<i Solis .id 1 amain i lesi I’litem, 
whiih begins, '‘In temutale emin niiiua dabo tibi 
de jmlehiitndine ine.i lumen ” 'IIns work is strongly 
Arabic in atniosjihere, and is appaieiilly .1 traiisl.ition 
ol the " Kisalatii’l shams ila .il-hilrd ” (Letter oi the 
Sun lo the New' Moon) \\nlt<.'n b\ Abn Abdullah 
Miil,i.imm.id ibii Liu.iil al-'laminil, who h\ed in the 
siioiid hall of the thud (.entury allei Ihe h'light 
(fa A 1' <)oo) riieie is a m.iniisi 1 i|>l ol this woik, 
with a < oinnieiilary b\ Al-Jildaki, in the Ibitisli 
Museum (.-Idd \ iS, \\ \ ) '1 he I .dm line ijuoted 

above is iin exai 1 liaiiskdion of the lust line of llic 
Aiabic ])oein . I h<i\e not yel seen the MS , so that 
1 lannot say whelhti the .igreemeiit between the 
“ I'.pisloia ” .ind the “ Kisala ” holds lliroughoul. 

Lhc second [lail ol Iferthelot’s slateineiiL namely, 
that m which he c\press<'s his opinion th.it tieber's 
woiks .'lie loigeiK's, opens .1 iimstion loo wule lor 
disi ussion heie 1 would jiuiiit onl, however, that 
Jkithelol cvaimued less than .1 dozen ot the Aiabii. 
woiUs ol J.'dnr ibn Haivan, .uid .is the latter is s.iid 
to lia\e wiiLten more th.m 500 books Herlhelot w.is 
pi ih.qis .1 little prein.iliiic jabii, m his “ Hook ol 
Propeities " (.1 m<imisfM|it ot which is jireseived in 
the Hnlish Museum), refers to another liook ol his 
called " Ihe Suiiun.ny." which may possibly be 
the " Sninm.i " ol (hbet 'I here is, moreovei, in 
M.mget.i (\oI i ]) s*'-} ‘t- woik (iititled "'I'est.i- 

mentum (Icbii", now <a (.oiuinent.iloi ot j7ibu s 
"Hook ol Mei<\’’ icJeis to the same -luthoi’s 
" Kitab w.isiyvi mautihi," 01 "'Ihe Hook ol his 
J..ist Will .Old 'iestament 

I'.Mdetue ol this and othei sorts is giadiially 
accumul.iting, .nid it would not sur]nise me to (ind 
th.it (lebii and Abu Musa J.’ibir ibii Haiyaii weic, 
.IS for SI) m.iii)- lentiiiies tin.) weie held to be, one 
aiul the same h'- j lloiMVAKD 

(‘liltoii College. Octobei o 


On the Occurrence of the Archiannelids, Saccoclrrus 
and Protodrllus, on the South and West Coasts 
of England. 

I\ Kaiuhl (\o 1 cji, ])p 85 and 348) tlie piebont 
writer reiorded m loi^ oiiuirence—tor the first 
tune in Jaigl.ind ot .ibtiiKl.ince ot Protodiilus m 
ni.my situations, and <1 tew S.k eociri us in one situation 
ne.ir Pl\mouth, and it was shown th.d both these 
loiins h.ive the luiioiis piclercuie loi siliialions iieai 
Ingh-w.iter maik where tresh w.dei liickle.s through 
or over the foieshoie at low w.itei, but coyeied by 
se.i water .d high tide {h 348) Simc luM the 
wider lias searched for and toimd Protodrilus in 
similar situ.itions and in a large luimher ot pl.aces 
between S.ilcombc and halmonth, and this \e.irwas 
.successful in taking the s,ime animal at two places 
on the west coast of Ivngland, namely, on September 7, 
near higli-watcr mark where the Wanson (so-called) 
river niiis into the sea at the south end of Widcmouth 
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Bay nc.ir Jhide (See Old Survey .Map, i m to mile, 
river Torridge, Sheet 127, iH, 47-53), ^md on 
September 22 m a similar situation on a beach-— 
formerly well known lor shells -at Woolaconibc (see 
OS Map. I m to mile, Harnstaple, Sheet iH). 
4C, 10-02) 

In 1017 and on v.inoiis (;ci .isionssince,the wliter li.is 
also t.ikeii large numbers of Saccocirrus {e g . 80 from 
a hole m the gravel about i It by 1 ft deep in lialf an 
bom) on ,i lieach at Porlwimkle in Whilsand H.iy (see 
Old Sur M.ip, I m to mile, Tdymonth, Sheet 148. 5F, 
84-15) ''' position exactly similai lo th.it described 
lornierly if c ]) 318) This ^ear a few mdividu.ds 
were also taken in the gravel on the .ibove-mciitioned 
shell-beach .it Wool.iunnbc T’rotodrilus and S.xcco- 
ciiriis theri'loie piob.ibly occur in .ill suit.ible situ.i- 
tions in the south-west ol Lngl.md.and ni.iy no doulit 
be recorded - after seaicli m suit.ible places from 
a iiimh moie extended .irea in the Biitish Isles. 
The specimens ot each genus from all loc.ihtics 
belong respectively to one spin les, so far .is e.in be 
gnihered Irom exb'rnal cliar.icters, namely I'tolod) ilu-^ 
flarocdpilalHS, and «in aiiiMrentI> new and as yet 
nndesciibcd s))ei les ol S.ucoeiiius It is hopcsl that 
the chaiacteiislic restless sule-to-side movement ol 
the lic.id and anteiior region ol S.iccoeirius m.iy 
shortly be portia>ed by cmem.dogiaph 

laving m about the s.une situ.vlioii .is Puitodrilus 
and S.accocirriis is almost .ilvvays lound the jii.m.in.m 
(lundii ulvac 'Ilus ])i.inanan is I.iige and easily 
I lound imdei stones in pools, and theietoie selves .is 
a guide m the se.uch lor the an hi.innehds The 
apparent positive gcotiopisin ot C.imd.i, wliuh is 
prob.ibly tiiic, is an interesting })heuomenoii and not 
well known , if .1 lunnlxT ol the pl.m.m.uis be t.ikeii 
on a flat stone, they i.iu be m.ule to chaiigi' dnection 
a laige numbei ot tunes b}' holding the stone v ei lieally 
tow.irds the light <ind turning it rcpe.itedlv through 
.111 .ingle of 180" 

Ihe occurrence of the above-mentioned aium.ds 
only m the in-euliai h.dutal where the w.aler iiiuleigoes 
violent fbiclii.ilions m salmity suggests the piesem 
ol an uudelcetcd special food su[)piy 

I II Ok I ON 

M.iime P)i(ilogic.il 1 abnr.iloiy, 

The Hoe, Plymouth, 

October 10 


Orijiin of the Name of the Genus Masarls. 

In Ld Andie, " Sjiec lesdcs Hymenopieresd'lvaiopc 
et (rAlgene," vol n ]) 82P. it is slated tbat the 
ilouvation ol the mime " Alasans’’is unknow 11 The 
liisl speciesdcsciibed iindci thisgenus is A/ vesjufoynns 
K , from Kgypt . b also occurs m Atgeiia 
May I suggest that the origin of the mime is tlie 
Aiabn name for Lgvpt. " M.isi " (also used (ollocpii- 
aily foi Its <a]>itai, C.uro) As a common noun 
"mast'’ means "a fortific^il place," and its phiial 
IS " amsar ", the word is connected with the Hebrew 
wool lendered " Miz.raim " in (icnesis It lias long 
si-eincd lo me that this deiivalion .it least jirobable, 
.iiid 1 slunilcl be glad to know if .my oilier h.is been 
suggested M Adaiu 

Turi ( lub, Cano, Septembei 2b 


Fahrur s, 1703, " Fnt S\sl " 11 p 283. in found¬ 
ing the genus Masaiis. did not indicate .my cleiivaiion 
for tlie name, and L Agassiz, 1845, " NomencI 
Zool (Hymeno])tera)," masks Ins inability to give a 
derivation by the suggestion that M.isaris is a proper 
name. !'• 1^- 
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American Research on Acoustics. 


I{y Alan 

'■[''IIIC Wallace Sahinc lahotutorv al acdiisUt n. a 
1 phot()gra])h of which is here repnxliueil (Kiy i) 
ib situated at (leneva, Illinois It is a three-slorv 
Imildin*; of hrick and (oiurele speiiallv elected lor 
Its })u^|Jo^e and loriiis a unique design, (-ouMsliny 
of Iwo striKluies undei one rool, an inner room or 
sound thamlier complelely insulated liom an outer 
shell I'Vs 2 and 3 sliow a |)lan and set tion ol the 
biiildiny:. the main leatiue oi which is llie sound 
thamher 27 it by k) It. and u; ft 10 ins hiyh. lleie 
the ori;.;inaI intensits of the sound is measuied 'I'he 
walls of this chambei are ot i8-in(h buck coated with 
cement outside and with wood fibie plaster inside, 
and the room as shown m the section has a scp.iiute 
(onirele loiindation. bmin this room hall-wav up 
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it. W'alK thiee small tcstin;; 1 haiiibers arc jirovided 
iuinishi'd with hea\\' stiel doors to exrUuh- .sound 
completely Materials to be tested are pla< ed aiinss 
these ch.imbers, when the (loots .irc (.•pened to admit 
sound Iroin an orLjan m tlu' sound ihruiiher I'he 
or;.;an is a complete 73 j)ipe instrument ;ii\un^ all the 
tones of the musital stale Irom ('04 to Cqoty) U b 
operated elec tru all_\ ])\' the obser\( r, who iiolts the 
lime betoie a sound benunes inaudihle in the test 
ch.imhei |o ensure etpiahty of sound distiibulion 
in the sound (h.imher a iarye steel lelieclor nioiinl<’<l 
on a (eiitr.d shall is made to revoke m the loom on 
a veitii'a! .i\is The in.im v\()ik. up to the late jhot 
SabiiK's di'.ith, has been 1 onnei ted w ith the ( aiilualioii 
ot the sound (hainlKr and its instruments This 
laboiioiis imdertakiny completed, the a<livities ol the 
laboratory .should rapidlv (omnianil .1 wider inteiest 
The present duector ot tlie lalioratoi \. Prof I’aul !■' 
Sabine, has receiUl)’ publislied the result,s ul an m\ estiya- 
tion on the nature and teduclion of noises as o( ('umny 
in liusincss offices. S'aiccl) anything has been done 
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in the way ot iiuestigation on the subject of muse, 
thougli the topK Is ()b\iousl\ ol wide intoiest Prol. 
Sabine lu^gins bv jiointmg out liiat the sound-absorlmig 
([ualities ol any material \.ir\ widel\ uiiti pikb. and 
instead of attempliiig to appk dat.i otnained loi 
miisie.il sounds, he wiscl\ deals with the rn.mer Jc 
novo, taking the actual sounes ol sound, such as tlic 
(Ink of a t\i)ewnlci. .is the souiie tor experimental 
jnirposes A distimtion is drawn lietween sounds m 
the open an and liiose m wlihii lelletlioii tiike-^ phue, 
as m a room, Irom the point ol \ lew ol the eifict 
ol the noise ot oni' operator ujion another .All but 
two or three per cent oi sound w.uis tailing on a 
bald plaster wall are relleiled. and m .111 exjierimeiU 
(lied tlieri' were found to Ik c;oo uflc<iions beloie a 
given sound luached (inal deiav It would seem, 
tbereloie. tbal .is much al'soiption .is possible bv 
walls and (Cibngs should be aimed .it to prevent 
these leflctlions. 

.\n important point bionglu out li\ these investiga¬ 
tions is that tile ahsoiption elfn lem v ol a given m.ilen.d 
for both nnisual sound .tnd noisi is gualer when tlic 
iii.itcnal is emploved in small units In disi iissing 
practical measures Piol .s.ilnne .illiides to linings of 
felt for w.ills, (oviicd with some I.dire . to light poious 
tile.s and jil.istei, citing .1 pl.istei leccntlv developed 
vvhi(h is a mm li belter absoibei tli.in oidmarv pl.istei. 
lie even m.ikes a distimtion belwcfti p.mited and 
unpainled walk, the gemaai t(n(len(V of paints being 
to 111! up a poioib suit.ice and thus dec lease sound 
absoijilion, and mimciical dal.t .11 e given sliowing the 
relative value ot various suikues m .ibsorlung the 
sound ol a tvpewiiter. In lhesc‘ e.xpeiiinents the 
dtifereme c)l jxiwer of absorption ol a given material 
fc»r various sounds, thoucli existing was found to be 
small 

Piol .S.ibine h.is made .1 scp.iiale and sjiec-ial 
mvestig.itioTi ol the absorplioii o| sound by rigid 
w.ills and linds th.it the refr.utioii elfect on the passage 
ol the sound into the new inedmin is of onlv trilling 
impoitama' Ills expeiimints liave recently bein 
iurther extended to tests upon arlilic lal aids to iic.umg. 
He da.ssilies the types of insliuiiients commonlv used 
.111(1 desciibes investigations to nuMsiire the dilleieme 
of times during wlmh ii'skIimI sound may he heard 
with .ind without a jiarticul.ir mstiiumnt .is a measure 
ol the im reas(‘ in loudness piodnced bv tii.U instrument. 
Ills results are illustrated giaphic-.dk It was obseivdl 
that the highest tones in everv c ,ise were less loud with 
insirumeiUs tli.m without, .suggesting that tlie .sliort 
wave lengths enter tlie small cavitv of the e.xlernal 
(ar heder th.ui do the .111 columns ot instruments. 
Willi c 1‘rl.iiri instruments .dso the lowest tone (frc'cjuency 
128) was less well heaid than without then .lid l^rot. 
Saliine does not vonsider the jiiospec ts of improvements 
m allevi.iting extreme dcatness to be gciod, hul points 
the way by leferem e to the amiilification of telephone 
currents bv tlic iheinnonic- tube, and lie suggests «1 
joint .itt.ick on the problem In plivsnists and jiliysi- 

ologists. 

Another sc-ries ol exj)erjmenls on sound-riroof parti- 
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lions lias recently been conducted by Mr, F. R. 
Watson, also of Illinois University, which arc described 
in llullelin No. 127 of the University. The results 


I 11, -• I’l.tn Ilf \iuiisii<. kc't.iati kiiil.linc 

htXve led to euii'liisions somewhat al x’ariexnoc witli 
generally ae(epte<l ideas 

Sound, on striking an ohjeit, is reflet ted, absorbed, 


Hence the problem of assessing sound transmission is 
a very complex one. The author of the bulletin cited 
directs attention to the very detrimental effect as 
regards sound insulation of even 
small apertures caused by ill-fitting 
doors or by ventilators; he also 
makes a distinction between sounds 
due to air waves striking a separat¬ 
ing medium and vibrations such as 
tiiose caused by machinery, the 
former best resisted by hea\ y and 
rigid walling, the latter by arranging 
for absorption of the vibrations by 
beds of sand or like loose material. 

From a useful resumi^ of previous 
experiments on sound transmission, 
the conclusion is drawn that rigidity 
is a deciding factor in sound pre¬ 
vention, and some experiments 
recently conducted by Prof. P. 
Sabine arc cited which showed that 
a plate of glass three-sixteenths ot 
an imh thick transmitted less .xmnd 
than two glass plates with a slu'ct 
ot celluloid sealed between them of 
tlie same total thickness. A series 
ot tests made at the Music Building, 
('liicago, in 1895, is quoted, which 
tends to show that an air spa<-e 
between materials forming the two 
sides ot a partition is ot much less 
value for sound prevention than is 
<omnionly supposed, and tliat 
henefits which accrue from siuh 
spaue are almost wholly negatived 
by tiie inevitable connexion at 
intervals lor slrucluial reasons 
hi'twcen the two sides. 

In Mr. \Vatson’.s experiments 
use was made ot the Rayleigh 
disc resonator, wlucii .idimts ol much more accurate 
and coinpar.ible results tiian are pos^ible b) 
aural com[)arisons adopted b)' many earlier e.xperi- 




or transmitted, and usually all 
three results o(<ur lii any par¬ 
ticular case a (ielimte amount of 
energy has to he got nd of m these 
ways, and for sound - jmuffing one 
may aim chiefly al reflex lion or ab- 
sor])tion. When sound waves in one 
medium encounter another medium 
having a diffennt dciisitv. the 
pnigressiuii of the waves is dis- 
luilied, a (crtai'; imount ol onct- 
tion lakes plaie, some of the energy 
IS ab.sorbecl, that is, con'crted into 
heal, while the amount traii'-milled 
through the medium vvill depend on 
its thickness and properties, sm h as 
porosity and rigidity. 

In practice the materials used to 
separate rooms or buildings are 
usually of a complex character, and 
their rigidity will depend not only on their nature and 
thickness, but on the area of the separating wall. 


menters. A very large number of materials were 
tested, and these were in all cases of satislactory area 
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at least It. by 5 ft. .\ii adjustable orjjaii pipe blin\n 
at constant pressure formed tlie source ot sound 
placed at tlie focus of a 5 ft. parabolic reflector f.lci^^ 
the partition to he tested in the manner shown in 





4, and a disc resonator was placed on either sidc‘ 
ot the partition to measure the tr.iiisinitted and re- 
flec.ted sound J'l;;. 5 show's a photo,yiaph o| the 
appar.itus in use. and tlu‘ observer’s l)o\ provided to 
[irevent disturliaiic e due to Ins presc-nee. 'I'lie general 


and It was loiind that il the ti.nisinission thioujih a 
2-ineli metal lath and plaster paitilion has an intensity 
rejire.senled bv OHjp a s-im h well lilted s(»]id wood 
door w'llb thiee si\leenllis ol an inch ilearaiice Irom 
the floor nic-ie.ised this to and with half .ni inch 
clcaianc c to i r7, show my the nnpoi t.im e of e\ en v ery 
small aperUiies \s reuaicK conipoMte pailitioiis. the 
author’s < cnn hl^lon^ aie that the >matl y.iifi in nuernal 
ic‘llec.tic)n at sinlaces ol dilleniil dtn'>il\ is ii-.ii.illv 
mole than c ounlei I'.ilam I'd hv tlie h-s-. in total i lyiclilv. 
.end thus III relleitiny powei n| the inilial siiilaie ol 
( onl.n t In jiractnc-, ol ionise too nnn li relleilion 
ma\ l>e detrimental to the uses ol the- room in which 
the sound is yeneraled, and as is pointed oul. absm ptioii 
must be (lie nlliniale aim lor the' destuu lion ol sound, 
wine 11 means its < onv ersion mlo heal 

Soiind-proofirm is ol spcii.il iiiiiusi ui the iiiodein 
tvjic- III business buildiny, wlieie. in older to ei miomise 
spac <■ and admit ol ad.ipt.ibihtv loi 1 h.in,yes ol (enaiic v, 
the (onstiuelur.il bra k wall has been so lapyely re¬ 
pined i'\ the tiun jViUlitioM. and e\p( riments ol ibc* 
Ivpc described should lie ot yical v.ilue to anhiteils 
who .ire responsible lor spiiileiny matrri.ils and 
I onslria lion Tlie present wiitir’s e\piiienie is that 
.1 wall eomposed ol Idctton biiiks. whnh aie very 
dense, is less effective m sioppmy sound than one 
(om()osed ol sloi k biaks. wha li aie moie [lorous and 
less reyular. 

U would be unwise to yeneralise loo niia h lioni the 
exiierimenl.s dese ribed , with floors, Im e\ample. the 



results of lh(‘ tesfs lonlirni the views ol (‘arlier experi¬ 
menters (itc'd I’orosU' results in ahsorplion lait a 
yood deal ol transmission, while riyidity resulls in 
larye reflection, the relleilaui Irom h.ur fell, lor 
example, luaipy ti, wliile tli.it iioin S.nkett bo.iid ol 
the same thii kness is 42*7. 

The effect ol openiny such as doois were also tested, 
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(lirei t I oiitai l ptodia es c ondii loiis ditlcient horn those 
ol a sound vv.ive m an. .lud ihioneli a solid concrete 
floor eveiy foollail mav well lie heard in the room 
hi low. Muc.h fiitilier woik on this subieel is needed, 
and It IS to be hopecl th.it m\ est ly.il ion in this country 
will sLipph'ment and extend wh.il is liemy tlone else- 
vvlieie. 
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The Galactic System.^ 

By Dr Hari-ow Shapley. 


I N ihe firs! juirl of this iirtule llie main {.liarartor- 
istu-.s (•{ the j>!()l)uiar and open dusters were dis¬ 
cussed. and it was shown how the determination ot their 
distames led to the proposal of extremely great dimen¬ 
sions for the galactic system. A theory of the origin 
and structure of the Galaxy also seems to he indicated 
by tire observations. 

Objections to Proposed Scale of the Galaxy. 
Although the new \ allies of galactic dimensions 
have been widely aci.ejiled by astronomer.s, at least 
fjualilatively, they ha\e been ojienly challenged by 
some. Without cjuestionmg iny values (which may 
indeed lauc been unknown to him), Prof. Charlier 
published a few years ago pn)visional cluster distance.s 
that are of a wholly dilTcrent order of magnitude from 
those I derive.’’ Ife had, in elfcet, alliliated the 
globular iliisicrs with the local system of B stars. I 
Ix'heve he has now accepted the larger values of the 
distances.® 

An extensive iritical examination of my methods 
and results has been made hv Piof. Curtis, llis 
dis(Us.sion and my rejily have been jmbhshed together 
in Hullelin No. 11 ot the Nutioiwl Research Council 
l)i Sihoiiten lias attempted to derive the distances 
ol clusters by assuming that the tiojiH'mv of absolute 
nuigiiitude (the luminosUv-curve) is the same in glo!)- 
iilar clusters and in the neighbourhood of the sun.’® 
The method is qiie'>lional)lc tor .several reasons* (1) 
All spectial types ate lumped together l)\ Schouten 
regardless ol our present knovviedge of the peculiar 
relation of lv))e and luinmositv m the gloluilar chislers. 
(2) The giaiil-dvv'art phenomenon is esM-nliallv ignored 
in the method The observed iuminositv-ciirves 
m globular (lusters do not conloini with ihe law 
assuuKMP’^ (4) It IS (crlainly improbable that the 
stage of evolution in any given cluster is dosely (om- 
parahle vvu ii the av eraee ol the many stages represented 
liv the heterogeneous nnxtuie around the sun (5) As 
applied, the hnninosity-i urve method involv(>s dan¬ 
gerous extrapolation, for we know the Ireijuency ot 
magnitudes t(tr only the very brightest stars m 
dusters *2 

Using the necessarily hagnienlary himinosit)-curves 
for a lew dusters, Sdioutcn finds dislam cs averaging 
about one-eighth the values I have (omputed. 

Recently, Kaptcyn and van Rhijn published a 
valuable paper on the profier motions of Cepheid 
v'arialilc stars ol the shurt-petiod sub-tvpe.’® It 
is generally ancpled that Cepheid variables of long 
period are. giant star.s; and from the simullaneous 
oc^urrenie of the long-jienod and short-period Cejrheid.s 
in glol)uiar clusters1 have assumisl of (oursc 
that the short-period Cepheids, wiiieh omir most 
iroquently in dusters and serve in one ot the methods 
of estimating llie distances, are also giant stars. Kap¬ 
tcyn and van Rhijn, on the other hand, have computed, 
from tJic large values of the proper motion, small 

1 from p. 547. 
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distances for the cluster-type variables, and therelore 
low luminosities, 'fhey conclude that Cepheid vari¬ 
ables of this sub-type may be dwarfs, botiv near the 
sun and m clusters; and, by assuming that the long- 
period Cepheid variables in clusters are abnormalities 
and the .short-period Cepheids are normal, they assert 
that the clusters may be at less than one-seventh the 
distances I place them. But Kapteyn and van Rhijn 
appear to have overlooked the decisive factor that the 
known radial velocities of these short-period Cepheids 
arc remarkaldy high (much too high, apparently, 
for the application of the method they usc;^® and 
therefore tliat the large proper motions they deduce 
and the wide distribution in galactic latitude are 
almost certainly tlie result of exce[)tionally liigh 
velocities m space, rather than an indication of near¬ 
ness and low luminosity. Similarly, the long-pcnod 
variables of spectral type M are giants at maximum, 
are widely distributed m galactic latitude, and liave 
high space velocities. 

As Dr. Crommelin has hinted recently in the Ohse.Y- 
vatovy}"^ a sufficient answer to lliose who wTiuId 
reduce the distance of clusters to one-fitth or one-tenth 
the values proposed, is that apparently they do not 
consider fully the dire cunsequeiices of such reduction 
on a vast body of other astronomical data that is now 
generally accepted. If the distances T give are not 
greatly reduced or increased these trouldes do not 
arise ; all that wc know ol tiie colours, spedia, mag- 
niludcs, and motions in the i lusters, and ol the clusters, 
then fits m well with our gcneial slock ot astronomual 
fad and llieury. 

Hclure vve knew much about the < huracter of stars 
in clusters vve were not lestruted hy observation or 
theory fioin plaiing tla; dustc'rs at whatever disuinc'es 
wc liked. But now. if vve alter the jiicsent distances 
by the amount (jirlis, Schouten. and KapK'vn and 
van Rhijn suggest, vve imiiiediatelv set up pet uliuiities 
and discordances in great numbers l''or example, 
among other dillituUies evoked by such changes, we 
vvoiihi seriously <iuestion the geiUMMl ajiplicahihty of 
the six'droscopic method ol determining luminosities 
and distances;”* vve would introduce confusion into 
KusseU’s and I'.ddington's thcoties which now so 
happily conform with physical laws and observational 
results, in ckislers as w<‘ll as outside ; we would over¬ 
throw the period-luniinosiiy law ot Cepheid v'anation. 
Sooner or lalt'r it may he nercssary to div ide or multiply 
by 1*5 (Dr. Crommelin suggests 2) liie distances I have 
computed for the clusters ; any larger iactor will entail 
alterations elscw'hcre that now appear improbably large. 

It seems to me that a bettor line of attack on tlie 
proposed scale of the Galaxy would be to question the 
ap))arcnt magnitudes rath(T than the absolute lumin¬ 
osities. The latter, as we have seen, are supported 
by too much evidence of a varied nature to yield easily, 
iloreover the v'alues of the absolute luminosities for 
the stars in clusters come within the range of our usual 
experience, whereas the apparent magnitudes (and 
distances) of cluster stars arc quite different from those 
of stars we ordinarily treat. 
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Since the computed distances depend equally on errors of observation no dillerciKt* lor the t\\o colouis 
absolute and apparent magnitudes, they could be eon- is found in the time of these stellar outlmrsis.-^ 
siderably changed, if the apparent magnitudes arc That is, in travelling for 40,000 \eais, radiation that 
widely wrong, without disturbing present ideas about differs m wa\e length by 20 per Vent, diflers m tune 
stellar luminosity. The fundamental work on mag- of arrival at the earth bv ili.m two minutes if at 
nitude standards at Mount Wilson, Harvard, (Ireen- all. This is eiiuivalenl to a dillerenre of less than one 
wich, and elsewhere supply, however, a basis of tin- millimetre in a dislanee ol 5000 mile.s. Stated other- 
questioned value for the cluster work. The apparent wise, blue and yellow light ti.ivel with the s.ime veloeity 
magnitudes I have ob.scrved in dusters cannot, I with an uncertainty of le^s than one part in ten liioiLsand 
believe, be far wrong but has the light of these million. 

distant stars been reduced in transit so that the ap- IV. In still another way can we make valuable use of 
parent magnitudes as observed are not a true index of the long i)ase line provided by llw remote clusters. A 
distance? This question should be kept in mind, but considerableanalysisofthrdisiribulionolspeitrnliypes 
the following points seem to show that the observed among the giant .stats show.s no measurable diflerencc 
apparent magnitudes do not differ seriously from true for near and distant globular dusters. Thb strongly 
apparent values because of a hypothceated diminution suggests of course that the nearest .system^ are not 
of light during Its passage through space : appreciably more advaiued in their evolution ; but 

(1) The absence of measuralde differential light because ol the finite v'docity of light and the great 

i,rattcring in space, which would appear as a dependente differences in distance, they are, in our reiurds, nearly 
of .star-colour on distance. 200,000 years older than the f.inliesl ones. With those 

(2) The apparent restriction of known ohstrurlmg globular dusters we can, in effcii, e.vimme the prore.ss 

matter to regions near the planes of the local cloud of stellar evolution throughout an inteival ol 2000 

and the Galaxy; ^ the globular dusters we .study are centuries We find no evideiue ot diange m that 

practieallv all outside these regions. interval of time.^‘* 

(3) The diameter-magnitude correlation for globular Now Eddington has shown that verv <ons|)icuous 

clusters, which shows, almost w'lthout exception, that advances in the evolution ot a giant st.ir would ocriir 
the globular dusters with large angular diameters are in less than (50,000 years, if gravitation is the main 
bright, and that the faint globular dusters are of small source ot ladiant energv We are led to believe, 

angular diameter."^ llieiefore, that gravitational conti.ulion b not the 

(4) The absence ot observable j)r()])er motion lor mam .source of the energy that mainiams the radiation 

clusters, notwithstanding large space velocities. of stars; it apjiears that the energv must <om<‘ trom 

tlu; atom, and proliahly is ideased m llie course of 
Inc idknT'VI. Rksui.is transiormation of the dieiUK al < lemcnls. 

Tlie evidence for a slow stellar evolution is stronglv 

In the course of the investigation on the scale of the supported, I believe, bv the e.xl^l(‘me of stais, vvhicii 
galaclic system a number ot mcidcmtal c ontribulions of are still in their giant stage, in tlie open < lusters that 
general scientific intt rest have been made. move along the galactic plane Dimensions now 

J. The great distances ol globular dusters provide a assigned the galactic system are so large that a single 

much moie sensitive test ol the degree ot sdeelive os(illation of a diisler musi requin' millions of years, 

.scallering of light m spa. e than was foimerly avail.dde in fa- t. a greater space scale ior the Galaxv practieallv 

from the studies of the ( olotir of neaibv stars Results makes iieicss.irv a long lime stale and ,i slow stellar 

irom ni.iiiv dusters, mdiitlmg the most remote, agret; di'vdopment 'I'he extreme slowness witli whit h the 

M showing no ceitamlv me.isuraltle eftet t ot disiance periods of ( epht'id variables diange, as Eddington has 
oil colour. We eondudi* tliat mut h less tlian om per [lointed out , also demands the new soon e ol energy 
cent, of the starlight is scattered while travelling lor V. In this toniiexion il may be obseived that the 
one thoiis.ind years through space.-- This lesiilt, <iuesiion ol the depeiuleme ol the spied ttf evolution 

wliK.li <loes not hold ol toursc lor some restnded on mass lor a giant star is probablv answen.'d observa- 

nebulons regions, indicates tlie extreme vacuilv ot tionallv by the legularlv ottiirring phenomenon m 

interstellar .s|)aee dusteis ol im-reasing blueness wiih de^|•ea^mg biight- 

II. This al>sence of a measurable effect ol distance on luss 'I'lie well - known mvestigatioiis hv Eddington 

colour (ontnbiiles an additional lad ol some mtiiest and Jeans indicate tiiat higli absolute brightness is 
with regard to the nature ol light It is dned ob- assoaated with gieat mass, but the tiieory is not 
servational evidence that the amplitude ol the light definite in regard to (he relative rates ol evolution for 
pulses ot different wdve lengths has suffered no differ- different masses. From the < lusters we would conclude 

ential alteration while travelling for more than 100,000 that the greater the mass the slowet tlie develop- 

years. The age of this incoming stellar radiation, ment.-’ 

compared with that ot the radiation used in laboratory VE 'I'he most luminous si.irs m gloiml.tr clusters, 
c.xpenments, is iimommonly impressive. the speclni ol which, by the w.iv, appe.ir to have«the 

III. In a more definitely (luantitutive manner we “ c-charadenstics ” whuh are asso< laled with extra¬ 
can again use the base line in space and in time afforded ordinary brightness, are nmie con.entialed to the 

by the globular clusters to derive another pnqierty of centre than hunter stars. This condition iiulcpend- 

radiatjon. The times ol maxima of several shorr-period ently supports the inlerence tliat the most luminous 

Cepheid variable stars m the globular duster Messier 5 are the most massive stars. 

(distance 12,000 parsecs) have been measured con- VII. The remotest object lor which a definite esli- 
currently with blue and yellow light. Within the mate of distance has yet been made i.s one of these 
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f.iint ul()l)ii].ir (liNlcis, X (j ('. 7006, for wliidi a \alue 
fi| .ilmiil 6;; 000 parsec, (itmre than 200,000 li^lit-M-.irs) 
has l)i( nohl.iini-d, and i lic( ked h\ ilirccot Idiirdili'crent 
pliolcaiu’Mtc nuiliods 'I'hc most rcicnt deternimaliot) 
of Its distame tii\ol\(d tiic disc()\('r\ and and)’ with 
tiu’ loo-intii rcllnlor .it Motim Wilson of Ccpheid 
\<inahli-s ol the lolh ap[)arrnt m.i^miinde ilic tannest 
pcriodh \ai i.dilc stars on rei ord It is likeK iJiat more 
remote oi)j<'( ts. with distam is as \<‘t imme.isuied, h.i\e 
heen seen or pholo!;i'a|)hed--possihl) amoni; the faintest 
sjnral nehtila? or amonu the l.tmt stars in the Milks 
Way. 

\’III \ re( ent msi'siipalion o| (‘(plteid sanahle 
si.trs in the Sitiall Ma;a'llani( Cloud has shown that the 
sery himtesi satiahles base periods o| liss than one 
das 'This result, wlmh jienmts the diie<t ex¬ 
tension ol the petiod liiniinosiis law to lh(‘ short- 
period tspe ol Cepheid, is liirther tsidmee o[ (he liiLth 
ahsolule luminosiiy o| the kind of (Vpheid S'analile 
ss'iiK h Is most lre<|iient in ;al'>hnlar < lusters. 

IX, 'I’he pio|)os.d ol a laiLtei s(.de lor the u.tladii. 
system hrin^^s us la(e to l.ue w'llh the “island uni- 
serse” llx'or) ol spintl nehulte, whuh.wtlh sarsni” 
SUM ess, has lor many years maintained that the spirals 
.ire other “ unisetsos “ ol st.iis- that ihev aie';ala\ies 
(omp.ar.tI)Ie witli our own, and dial oui (lalaxv, sien 
Iroin a snl'lident distanee, would appear ;is a spiral 
nebula. A thior) ol “(ompaiable Ltalaxies’’ immedi- 
atel) beeoines sery dilliiult to mainlam aion^ with the 
l.tr^er dimeiisions of the ^al.Htl( ssstem In a p;i|Hr 
published tlnee years .il;o I dis( iissed at some lenpnh 
this problem ol exlermil -.t.ilaxies'I'he eomlusion 
readied .it that lime, tn.a the nebula* ol the .spnal 
lamily .ire probtibly neither i;al;i((ii' in si/e nor stellar 
in ('omposition. has been stieimlhened lather than 
sve.ikened bs subseijiient investiy.itions, parti< nlarly by 
san .M.i.tiifiCs Km.irkable svoik on the motions m the 
briahler spir.ils 

X Sin<e the brighter spir.il nebula*. a<M)rdin” to 
die pres( 111 saw. are jirob.ibly vs'jiliin the bound.iries 
ol our yakutu system, it m.is lu* that the nos-a* 
osi.urnny mi lie(juenil} in the Androm<*da nebula re- 
jjresi-nt the em oiinler ol this enotmous. ra|)idls tnos m;t 
obji'el ssith eal.ntii stais Tia* suy.dstion is in liar- 
mons With die Seelis;<i Mom k hspothfsis ol the lanse 
ol otdinais no\-, .imke. moieosar, it is m line with 
the olds hypothesis th.it h.is u't been adsanied to 
.icuuiit lor the pe< uliai irrouular s.iii.ible stars m the 
dilfuse nebiil.v. siieb as those in Orion'I’his in¬ 
terpret.ilion ol the s.tiiabKs ol the ii*l.il is (‘Is ne.ii 
Orion nebula ss'cjuld (crtainl) be of s|oni(i(ame lor 
hisioii{ al ec'lou), sim e disturbances o] oui smi. mm li 
less serious m ib.ii.uler than those obsi'ised lor nosa* 
and lor the Oiion sxiriables, would be ol paiaiiioiinl 
im[)orlam'e m in.ilid-s pertainn l to terrestiial < lim.iles 
and ouanisnis •*“ 

XI ( onsersdy see .an use the .ueoto-nal reiords to 
.sliyu til.It the ladi.UiiiLi ei|uihbrinm ol the sun piobabls 
has been umomnionly stable ((.mpared with that ol 
many st.irs The msesti^.ilion at liars.nd under 
Prof Pallet’s direition ol the frequemy ol eiakutie 
noste broiieln out the rein.irkable r.siilt (bat al hsist 
111 teen nos.e bi itjliier than tlie tenth ni.nL;nitiide;il niaxi- 
mum, base appearefi ever) sear diirmji the last three 
del .teles It 5/frequem y ol even one-filth that 
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amount has been inainlained throufthoiil the hnndredii 
of millions of years ol approximtitdy eonslant solar 
radiation (shown by the uooloj^Kal records), more novre 
has-e ocdirred than (here <ire known sr.irs. Our sun, 
howes er, ssliK h has eert.iinly esenped not onis'disasters 
ol this kind hill esen niU(h less serious distiiib.imes, 
apparently moses m ;m tines entiul region of sp.u e 

XII 'liie attrailise .ind somewhat liitile .s|)e( illa¬ 
tions on the piob.ibilits of the (Kcunenre ol prolo- 
plasmn lile and its slow (‘solution elsewheie in the 
suler(‘al ssstem must, of (ourse. tak(‘ aeeoimt of the 
fr(‘(|iieiKy of these (akimitoiis stellar outbursts that wo 
rail iios.e. 

In (onnexion with this attempt at a p.irli.il inti'r- 
pielntion ol g.ikuta structure it might be ss'(‘ll to 
emphasise the lollowini; jx'inls. 

(1) Miitys of lh(“ lund.imental l.iws and assiim|)tions 
ol plyssKs .ire insolsed m this sidireid superstruelure. 
so th.it desdojiments m llujught or obscrv.xiion, svhieh 
Iiere.ilter grealls’ :irte(‘l these lass's and distomary 
assumptions, may al the same lime scnou.sls’ disturb 
existing com epijons of the sidereal ssstem. 

(2) The (oniplele eluddalum ol die soiine o) sielhir 
energy may bring with it modiliialions both in our 
Slew's of lhi‘ esolution ol sl.irs and in our as^^lmj^llo^ 
o! the importance of gras ittiltonal organisation ol stellir 
liodies 

(3) 'rh(‘ (|i]eslion ol the obslrmtion of liulit m spaie 
IS not in a salislaetors (oiidition, and the naline of 
the nidi.ilton of the diitusc nebulte is little iindeisluod ; 
we base ess(‘iUi.ill) no mform.Uion eoneernmg the pre- 
gianl st.igc ot >,iais and its relalion to the ditiuse 
nebula;, and the diist and g;is(s in sp.u e 

(4) ( eph(‘id sari.ibles, though (ompai.ible with c.u.li 
olhei. m.is possibly bi‘ siiiridcmly different horn oilier 
st.irs that we (iiniiot use tlair spc-cd ol (VohilKm as .1 
(ju.iniitalise measuie of the speed of esoliitum lor .ill 
Stars 

Cor the piesent I t.ike hide Iiced ol these w.irnmgs, 
tind iiUTel)' rei ord them .is examphs ol underlying 
um ert.unlies They serse to nmind us th.il ihecon- 
I hisimis <iie b.isid not only mi l.isourabK ob^<'ts ations 
and di(‘ois, but also on tli(‘ albeiue (lor the lime 
liemg) of seriously iinfasoiir.ible d.il.i 
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Current Topics and Events. 


In an article on Lord Inchcape’s task in the ‘smidav 
Times of October 2Z, a former finance inemher of the 
Government of India, I.ord Meston, makes an 
diarmmg suggestion Speaking of things “ useful, 
hut not essential,” he says ” many of the rescaich 
institutes and the like will tome under the sliodrs ” 
The illiberal spirit winch inspired our domestic 
ttieldcis of the axe may thus be tamed by one of 
them to India- a country winch, more th.m any 
Tther, jierluips, has benehted by the apjiluation of 
icience to ” useful ” purposes. The plant lireeders 
diere, alone, have liteially added millions to the 
•ountrv’s wealth , new wlieats and cottons yicMmg 
u> to 30 per cent more tlian the indigenous v.irieties 
lave already been .successfullv mtiotluced It must 
lot be forgotten that, in India, the prosperity ol 
igriculture is a fundamental element of the solvem v 
)f the Government, for there, tlie State, as owner of 
ho soil, takes one half of the leiilal value of the laiitl 
riie sum thus raised appioaclies a moiety ol the 
shole t.ivation of tlie country It is to be hoped 
hat siu h a suicidal policy as that indicated by T.oid 
deston will not be adxocated by J-ord Jiicluape, 
liough .IS a ({uondain member of the Geddes Com- 
inllee he may be inclined to n peat its mistakes 

liiK hrcTich anman, M Maiieviolle, won the pti/.e 
f 1000/ ollered by the Daily Mail, by a wind ll'ght 
n October ’T lasting tlnee liours and twenty-two 
imulcs. J'he notable successes registered during 
lie recent ITendi contests, and especi.illy dining (he 
ierman contests, raised tlie question whether I’utish 
1 rs could rival tlu' feats of then foreign < olle.igucs, 
mi the oiler of a pn/e of 1000/ by the Daily Mail 
“d to the organisation, at Ilfoid Hill and l-'iile Geaioii 
n the Soiitli Downs, of the first Fbatish gliding 
antcsls since the wai, which commenced on Oclobei 
h and conlmiied thioiigh the \\<‘ek \ddilional 
n/cs were ollercc] by the Koval Aeio Club and otheis 
h<‘ enliy of Ikitisli machines .md pilots was \ei\ 
u oui.'igmg, tlierc' being some two .score* Ihitish 
leis, besides foieigii aviators, m>tal)ly tlie Diiti.h 
liman, M i'okkei A large mimbc'i' of slioil ilighls 
ad some t| 111 to long liightsweie made, yeton th<* w hole 
le icsiiHs of the meeting weie not of a seiis.ilion.il 
:ituio until tlie last day of the mc'c'tmg 1 he 
•ncial (oneliision is th.it Mritish aviatois do not l.ill 
.‘hind those of Genn.uiy, and that it is possible to 
1(1 suitable arenas m this (oimtiv foi the praelKe 
id display of molorless lliglit flic most nut.alilc 
dueveinont of the lirst d.iv of the contest was a 
iirty-se\en-miniib* glide by M l'okk(*r, but this was 
irpassed by a fine flight executed by Mr K P. 
aynham. This aviator had .already taken a pl.ice 
the front rank of Hritish pilots in the recent aii- 
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race round ICngland he adde.i lo Ins l.uiiels by- 
remaining m the air in a molorless nuu hine foi one 
hour and fifty-three minutes, tlius putling himself in 
the same categoiy as the* (letm.iii leiord-makeis, 
Martens .ind Hcnt/en Put on the last d.iy, S.iturdav, 
two world-r<‘(.ords were' nevertheless est.ibhslu'd 
J K Ollcy went up ui a h'{)kk(*r biplane, .Tiid remained 
m tlie air with a-jiassengc-r for foitv-mne minutes, 
while M Maneyrolle, in a landem monopl.uie glider, 
succeeded in lemainiiig 111 the air for three hours 
twenty-two minutes, thus winning Itie Daily Mail 
pn/e and beating the ])revious lec <>rd, that of I lent/cii, 
by twelve minutes Duiiiig the last ninety minutes 
of his flight, M. Mancyiolle w.is .ucomp.iined by a 
monoplane glider flown by Sipiadion l.eadei A Gray, 
and It was night when the two m.vchmes landed 
wilhm Foo yaicls of the point fioiii which they 
started These comiietilions on the Soiilli Downs 
will seive as an eiu.oiir.ig( ment to motoiless tlight in 
tins country, and will help in the acciiimilation of 
knovvlc^dge and expciieiice on one of llie most mlere.st- 
mg develo])!nents m modem aetonaiiLas 

Till', height of the ground .it l-'irlc Beacon, wheie 
the gliding competition referred to in tlie foregoing 
]).iragraph was hold, is 718 feet .ibove sea level, and 
it slopes downwaids sinnc'W'h.it to Ilford Hill, which 
IS situated about thiee miles to the westward 'flic* 
gliding was cluetiv fiom one 01 other of (hese positions 
file meteorologii al conditions iluimg the week could 
not he considcKd altogelhei fav oiiiable, and there 
was wide* difleiciico m the weather on the sevend 
d.ivs \t tunes tlie winds were too boisleious and 
unste.ulv for gliding, while at otlicrs ihe gli<ling vsas 
hamperi'd by winds whuh wen* too liglit or by cloud 
and mist, the direction ot the* wind was chiefly 
fioin between north <ind east Oii the (losing day, 
Saluidav, the siiifacc* wind w.is liiowing at the rate 
of alxnit /o to p) miles an hour, and .M Maneyrolle, 
m his K'coid Higlil, ki'pL mosllv al .ihout /oo feet 
<d)ovc ground The contiolimg coiulilions ol the 
vve.itlu'r were similar thionghoiit tin* week , a region 
ot Ingl) b.ironu'ti'r was sitnatc-d lo the north of 
hiollmd and a region of low b.uometer was fairly 
sl.ilionary over the iiortli of Sp.im All who took 
p.irt m ihe gliding contest, liowever, would know 
well what difterent w(*allier (ould lx- cNpenenced 
with similar controlling conditions. ^ 

-\i a nu'cting of manuf.ic tuic-rs licld on October 18 
at the Institution of J*‘lec(ncal I'-iignuers it was 
unanimously agreed, in vic-w ol the .ipproval of the* 
Poslmastei-tieneial lo the memoiaiiciiim and articles 
of association of the Jhitish Bioadcaslmg Company 
having been obtained, to procc'ed with the registra¬ 
tion of the company The capital of tlie company. 
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amoiiiilin/' tn lou.uoo/ in 1/ lias been 

l)\ the JhiLish Tlumison-HiJiiston (oin- 
j^.tiiy, <«(*nci.il lili-itnc (onipanv, M.irioiu’s Wiicless 
rc](-iaphy Conipaiiv. -M'tropolitaii-ViLki-is I'lettn- 
( a] C oin[)niiy, K.kIki ( oinmnnitaLum (V)nip,iny,<uMl llu- 
Wc'itein i’Jeeltic ( (nnp.iiiv ho.ia-fuU Hulisli iiKinii- 
i.n tiiieis aloiU' will be allowed lo join the broach astiiiy 
uimptinv and may lake iij) one or iiioie shares '1 he 
yn.inuiteeiiij^ coinpanii*s arc* iinmedrcttelv responsible 
for <>0,000/ o| the c apital, and the balanc<‘ of 10,000/ is 
oltc'red for siibsi 11 pi ion should a[)pliea hoiisbe lec I'n-csl 
for a ininiber of share's in exiess of the b.ilaiK i- inen- 
lioned. the (^iMranleeinj^ c.onipaiiie'. w ill lediice their 
holilinj’s with llie \'iiwv of rneetiii” the apphcalioiis ol 
other' iiiamilac Inieis I.oid (la 111 lord base onsenled lo 
beeonu' the c'hairiiuin ol the board of the brcjadc .isljii" 
(onipiuiy, whuli, in Ihe words ol its nieinorandnin, is 
,1 public iilililv seivue foi tiu- bioackastmj^ of news, 
inlornialion, comeils, hatiiies. ediu fitional niallei, 
''Peeehes, wimHum leporN, and tluMtncal enterlain- 
nieiUs i‘.a< h inembei ol the bioiickasUny cointiaii)' 
Is rotpiiied to iiniKe a deposit of 50/ , returnable' tea 
him will'll he wilhdiaws ther<.'froin , he must also 
onterinto.ni undeilakiiiy neither tosel] any ajiparatiis, 
except batteries, aecuimilatois, and aerial ecfiiipmeiit, 
not made in (lus coiinln-, not lo make* broackastiuy 
appar.itus for .my person who is not a member of 
the (onipan\ l•'ol tiaiismission purpose's, e\eiv 
member owmny an imcmlion uui^t y)\e the use of 
the same to the lonipanv, ir all patents arc* to be 
pooled, so that tlie bioadiashiiy (.onipriiu will I>e 
tree ot ro\allic's Ihe i\|)enses of bto.uh asliny aie 
lo b(' met pai'lb’ fiom tlie h'es collected on L>ioa<i- 
tastiny hcem es, the I’ostmaslei-Ciener.il haviiiy 
a^-reed to pa> o\ er one half of tiie lo^ lo b<‘ < haryed 
for <‘.i< h Jic ence to tlie compain, and jiartly b\- 
coiUiibultoiis, on a ro\alt\ basis, to be made by the 
membeis of the broadcasting (ompan\' , Ihe sc ,ile of 
these (oiitiibut ions raiiyes from 2I 5s- in respect of 
each three-vahe set to ir/ in respect of each smyle 
\al\e sohl 'l'lu‘ date lor openin'; luoadc astiiiy 
"ciMces has not \ et been del'imleK fixed 

Ai a joint rneetiny of the Royal (ieoyiapluc.il 
Society and the \lpmc- Club on October 10, C.eneial 
Rie Hon G C IJniee. Mi (1 I, Mallor\, and Mr G I 
i'lmli yaee accounts of the n i e’lil e.xjieditiou \shuh 
lulled by 1700 ft to reach the summit of Mount 
h.\eresl Mr Malloi\' said that m iiyht of the 
experience yaiiied tins xeai the pioblem of . limbiiiy 
the mountain must be lewiewed aliesh 'Ihe mo-.t 
impciiiant inoclili< .ilion nuist be- in lesjiec t of porte-is 
On this expedition potlei'' had carried a tamp to 
if),500 ft and iia I shown asIvUiishinyh little f.iliyue 
It seemed cental.1 that aflei a iiiyht's rest at 25,000 It 
the poiteis could carry .. camp (o 27,000 It If this 
io«ld lie done, it would l.icihl.ite the task, which 
ucHlId then depc-ncl on the endiir.uicc- ctf the (r.nned 
c.limbcis 'I'his wcnilcl entail a c hmb cM 2000 ft and 
the eoriespondiny descent in .i dav The etloil ol 
ehmbiiif; the last 2000 ft should not lie umsideialdy 
yrc'atcr than that of elimbiuj; from 25 ,000 ft to 27,0*^0 j 
ft . foi the diflerencc injatni^)liene pressine cnily 
ok in between 27,000 af^^Uie sninnul, eennpared 
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With a dillereTicc of 105 in. lietweeu sea-Ievel ani 
27,000 ft Ikit the fatigue of the previous da>n 
eftorts anel possibly the* ill-c'ffe'cts of slei;ping at lug 
altitudes would tell .ig.iinst the climber on the las 
la]i Mr Mallory is not inclined to think that wit: 
the helj) of o.wgcm the feat was impossible, 2 
siynilicant fact was that three cliinbcTs at a height c 
27,000 ft felt no special disliess I wo othci con 
sidc'iations must be liorne in mind : the danger 
involved in avalancbc's and in the ])ossil)k' loss o 
muscular powei, and the cbHieultics cliur to wc'athci 
I 111' latlc'r was most sciioiis Giiless the bad wceithe 
o( this year was abnormal, the wcatliei factor 1 educe 
the likc'lihood of men roaehmg the summit ol Moun 
f'.yerest <uul di'seendnig m safety 

Ii was staled 111 Xaiurk loi Septcmibcr lO, p VI4. 
that a tonimillee liad been aiipomtc'd to work out < 
ju'oposod Kcdciation ol Aniencan Jiiological Societies 
The constitution pioposecl by that coimnittec is pub 
hshc'd 111 Sr/r/fre loi Sc'jitember 2<i It follows the man 
lines adumbrated in our jirevious iioti' WV aic glac 
to obscrv'c that, m tlic opinion of the c'ommittce, tlu 
Fecler.ition should m no way conflict with existini 
org.imsations hut should latlier stienglhen then 
ellorts and should .ivoi'l nnnecessaiy cliiplu atu>n o: 
eltort and cx|»enditnre ft pioposcs theiefoie to act 
m c’losc co-opcratic)ii with such existing ayeme les a' 
till* Nnieiican Association toi the Adyanccmient o 1 
Science and tlie N.dionai Rescaicdi ('oiincil Mic 
kind ot woik tlial may be iindc-i lakeii liy such . 
hedeiMtion ai)]>oais bom the lact that the juoposed 
constitution e.ills toi the .i|)|)()intmenl ol a Committee 
j on Hibhogi.qiiiy .md Public .it 1011 to .icl m c o-ojicialior 
[ with siinil.ir comniiUees that m.iy be ajiiioiiited l»y 
Ihe two bodies just mentioned ft lu.iy be leiiiein- 
beic-d that the Piitish ^s-^oelatlon has a cominitlec 
cle.diiig wiili the /oologie.il blanches of this subject 
and lhat tbe leecmt (onlereiiee ol Cot ic'spondmy 
Soc leties recjueslcd the Council ol the- Hiilish Associa¬ 
tion to iricimre into the gc'iieral iiueslion ol siieiitiiic 
bibliogi.iphy 

\li( SiM'Rii y Hj.v, Dirc-ctor ol IMlucation ui the 
city of M.iiuhcsler, has beam moyc-cl . y out ailuie on 
" Cbildren and Museums” (Naiukt, Scjileiuber 2, 
ic)2 2) to send us a leporl on the leeliiies lor c'lemcntaiy 
scliool childien m the Mu-.c'ums .md Ail Gallenes ol 
Manchester We were wall awatre of the .idiiiiuibk 
woik begun in M.iiubeslcr as .1 wai mc.isuie, but 
j found so siicc'esshil (liat it lias since beem coiitiiuiecj 
I and extended ( lassc's .ur* at jiieseni held in six 
I mstilulions, and it is liopc-d to include three otluus 
j ni the elc\c-n deuuaisti.itors cngagcal, nine art 
cc'itilic.iled leac Iters J'Aauy .itleiupt is m.ide tc: 
I (o-oidiii.ite. IIh‘ museum work with the inside- w'ork 
of the- schools riu-ic sc-c-nis to l>c- .i iaiyei demand 
foi the science couiscs tiian for those- .it the ait 
galleiies, but all tlie courses are exccediiigl)' popiilai 
willi the- childrc-ii. The gi-ner.d opinion seems to be 
tli.it these ela-'se-s aw.iken tlie mtelleel of the children 
It IS ii.itiiial that thc'y sliould lic-lj) tlieni 111 .siuli 
sublets as gc-ogiaphy and science, Imt it appears 
tli.it they <ilso improve llieir drawing, teacli them in 
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.1 praclic.-il way the elements of civics, cultivate tlieir 
manners, ,iiid even give the clliklien an increased 


pleasure 111 poetry. Indeed tlicie is scaieely ,1 side 
of cdiitation that is not iniproted in tins way We 
aie not iii the least siir])iised, and we coiiimisicl 
111 Spiirley Hey's reimrt to all ediu.itiom.sfs as well 
as to those imiseiiin authorities ,il whom 0111 pie\ loiis 
iciiitirKs wcTf aimcil 

CoMMANUJ'R Frank Wii d, leadoi of the Sli.uklctoii- 
Uo\v(‘tt Kxpedition afk-r the dcdlh of Sii I'liiist ! 
Sliaikleton, and Mr John (Juillei KowcU, who 
(inanted the (‘xpeddion, had the hoiiom of beiiij,; 
m\en an audieii<(‘ b) the King on Monday inoi iiinL; 
The King expressed Jus deep regiet foi tlie iiiitiinelv 
dt‘.j 1 !i of Sii iirnest SJiacklelon, ami cornplnneiiled 
('oiurimmlci Wild on tlie siiccesstiil work aei omj)lis|ied 

U'l nuK h re-let to announce liie death on (Ktolier 
.’7, in his eighty-seeoiid yi'ai, of Mt W II Wesk'v, 
foi forlv-se\(“n years assistant sedclary of the Koyal 
Astiononnc.il Society 

Tiih second annual meeting of the Deiitsthc 
(iesellscluift fur Veieilnmgswisscnstliaft ^\as held 
in Vienna on September Though tec hnu ally 

a meeting of tlu; rierrn.ui so(iet\ only, in fai.l the 
(ongioss was laigely mteinational in char.n ter, the 
\'isitois iiu hiding Te[)i'esenta 1 ives from Kitgl.ind, 
AiiKTi. a. Italy, Suit/.erlaml, Japan, Holi.iml, and 
the St andin.ivian countries I'lol U Wetlslom 
piesided, ami the ojiening adtlress was deii\eied hy 
Pro! h. Ikiiir (Berlin) d he pimcipal disenssuins 
were opened by I'rof Coldsthmidt (Berlin) on " The 
Mutation Jhoblein,” and 1 )\ Prof Riiediii (Munu h) 
on ■■ The Inheritance ol Mental Delects ” Amoni; (iie 
papers winch were icmcI and biielly discussed were 
tlie following the modilication of sex faclom in 
fungi, bv 11 K'mep . rclatuc* sc\nalit\, by II 
liartniann, rvpcyniiriila /nr/is <»n the inversion i 
ot sex, In \i (ioldschnmlt , exiierimcnts witli 
liei maphiodite flogs, hy E Witsdn, linkage in 
ail r|-hiniim, by Iv Baiir , the tleficiem y [ihenoimmon 
m 1 Mosophila. bv O \, Molir , methods of olUaming 
dillerent st‘x-propoitions m Drosophila, bv (. 
Bonnier, polymcin in butlcillies, bv II Pcnlciiey , 
jiarthenogeiiesis, g\namliomoiphism. .iml the deler- 
mmalioii of sex in phasmids, by il Xac. Iilsheim . 
Blakesh'c's expeiiim-nts on heioddv m Dalma, by 
(■ Davcmpoit, tlu' inJlutmcc' ot lenijXMalme on I 
tile oflsimng of rats, bv II Pivifiram . tiie mlliiemc' 
of light on huttertiu's, hv Iv Bin her, gc-iiefn 
studies 111 liailey, bv P Scineniann, \egela 1 ivc 
sc'giegation in / tipniw^ any^u-^ltjoluis, hv If Koc-imu , 
tran'.plaiitalion and u*kittonsliip, by J'll I'ldmann, 
the inlientame of Ihemopliiha and its inipoitamc' 
lor onr comeption of the ii.itiiie ol gemes, hv II K 
B.ukt, ami vaiiabiliD .nul the foini.ilK'H of spis les, 
liv 1’ Sc hlesingc'i' Dmmnisti.itions wiTe anaiigcst 
in the zoological klbor.lto^^■ ot the Cmveisitv and 
111 the Malinal llistorv Muse um \’isiis weie niadi' 

(o the J-’)iologisc he \’c‘rsiu hsatmtall (wheue Plot 
Stoinach demonstialed his tiansplantation expeii- 
ments m rats and giiinc.. pigs) and to the principal 
libraries and art galleues in the town Prof K 
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Hertw'ig was elected piesident foi the ensuing year, 
and the society accepted his invitation to meet at 
Munich in ic)^^ 

An international exliihiti.in ot technical, aitistic, 
and scicntilic iiliologiajilis, optics and cnu'iiuito- 
gia])hv, w itli a section f<>i the iiistoi v ot j>ho(ogiaph\, 
will be held in May .iml June cit lU'xt MMi.at ruiin, 
ll.dy Jnfoiniation can be oblanied liom llu‘ 
Coimtato deir Fs}>osi/ion<‘ l’'otogia(u a. ptesso l.i 
Cemaro di Commcrciodi, loiiiio, Italv 

I hi; « ouncil of llu' 1 lam oc k M u v'-nni li.is appointed 
Mr T Russell (loddaid, at pic’siMil as■^|^t,l^t ciiiatoi 
at tlie Siimleiland Museum, to the position ol cuiatoi 
of the IJancock Museum, Xewc ast li--ii|>oii-1 v m‘ Mi 
Ctoddaid was liaiiu'd umliM .Mi Moiil.igiu' Browne, 
and then workc’d on tin* stall ol tlw I c n c stei Mnsinim 
umlei Mr Iv !•' I.owe for six ccais, .irranging ami 
(iassilviiig the' local lanna ami lioia I hem e lie 
piocc’cxled to cuig.ige m biologic a I i im ate h woi Iv. m tin* 
lahor.itoiv of Di C !•' 1 Medv, pKVKuis lo his 

apiiointineiil at Siimierlaml about Iwo \e.nsagc 7 
Wr. have leceivod the- sc'coml c|uailc-rlv issue tor 
this \c',ir ot yhofi sx ]\\>ih <111(1 the I'lnihi. w'!m h 
contains among other iiiteiesiiiig ilc'ins an aiiu'le on 
"Tlu- llislory of Printing 1 v]Hs," iepiinl<-(l tioin 
the J'l'nitmii Siipph'iiunt to the Minuhi s/( r (,iiriu/niii 
It is illusttaled witli ni.iM\ specimens lioin (hiteii- 
bcig’s lirst t\pe (i|55) to those uf the ]ucsc-ii( da^• 
One ot the- tliiec- iiisc-t illiisliatloiis is a j>hologia\ me 
111 C(»loui, but the- original w.ilei-coloiii chawing is 
of such a (har<ic-loi lh.it it is not ])ossil)l(“ to judge* 
of the cjLiahty of the leprodm tioii 1 he editcu stalc-s 
that It inaiks a iiotalile dc'p.uiuic- m jiliologiavurc- 
printing 111 th.it It ncLc-ssi(,itc‘s tlu- punting ol a large 
edition instead of onl\ ,i h-w piools .is has hitherto 
bec-ii till- case- m c oloiir pliologi.ix 111 c- 

Till- ('antc>r I.ectuies delivetc-d leccnBv lu-fore llie 
Rovai Societv of \ilsh\ I’lol Xitliui M lliml, Slade 
)>rofc'ssor of line ait m the- riiivc-isil-y ol Oxtoid, on 
I’rcH{‘ssc-s ol l-'ngiaviiig ,imi I'bcliing," aic- jinntcd 
III the- Socielv’s Joninal loi St‘p 1 einbc-i 2.’ 'Die 
lecturer does not tre-at tlu- subject as a j'lMctical 
cngvavc'i, blit liom the- point ol v u-vv of the liislon.in 
and critic He sca-ks c hiell}' (o disinminate tlie 
charai tenstics ami liimt.iliniis ol the \ ai ions processes, 
and tlic'ir jx-c nliar fitness lor ceilam kinds of woik 
The sul)|ic 1 IS 1 icdilv ill us t rated bv iclei i nc e lo .1 vei y 
huge number of ex.unjilc-s Prof Hind c om liicU-s by 
st.itnig that " ji'-rli.ijis the greatc-sl dangei tc» rcaeiit 
c-lchnig lias l>een its jiopiilarity , llu- juililu has jire- 
leiied .1 b.id etching to a good wo()dc lit or lithogia])h, 
Icriv ing these otlic-i .iris a s.ifci then gh less j>iospeious 
licid Ji is p('i haps on that .iccoiml that some o! the 
bc-sl etchers .ire those wlio h.ive exhiluled least ’’ 

Hu (•loici. Bi Kc. h.is written to us with refeieiife 
to <i ic‘\iew ot Ills work on oie dc-jiosits published 
in N.vii'ici ol Viigiisl 12, )i 203, to point out that 
the- n-vic’wei li.is chuie liim an in|ustice m slat¬ 
ing that hr leslncls tlie lejiii scugenetu deposits 
to nuigm.itic segrc-g.vtions In this coriection Di 
Bc-rg is umloulitediy right , he doc-s include among 
syngenetic deposits sucli ore bc-ds fornied by sodi- 
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inontation as have undergone no chemical cliangc 
since their (lejxi.siticm, as well as clastic deposits 
Unfortunately, he has dealt with the former tvpe 
of syngenetic dejxjsits (magmatic segregations) first, 
lias then p.issed to the study of epigenetic deposits, 
and then, after some ^80 jiagcs out of a fot.d of 400 
devoted to epigenetic deposits, he reverts to the last 
two (lasses of svngenelic deposits, and tins method 
of (lealing with t)ie siib|e(t caused the reviewer to 
overlook tiio fact that Dr lh‘rg h.id coinnu'iiced 
by slating that these two last (lasses (oie bt.'ds and 
clastic deposits) were also syngeiietic This e.\|)l.ina- 
lion will, we trust, suffice to remove the wrong im¬ 
pression (rcaled by the eomincnt to whicli Dr Derg 
refers 


Messrs. W. Hkffer and Sons, Ltd., are bringing 
out " Fundamentals of Bio-Chemistry in Relation to 
Human Physiology," by T. R. Parsons, which is 
intended to form an introduction to the study of the 
chemical proccvsses at work in the body. It is ad¬ 
dressed more particularly to mc'dical students reading 
foi examinations m jiliysiology. Another foith- 
coining book in the .same publishers' list is '* The 
Ethnology of the American Indians," by Dr. P. 
Kadin, m which particular stress is laid upon a clear 
delineation of the civilisations of Mexico and Peru 
and their mnnciice on the culture of the other 
pail.s of America A useful feature of the volume 
should be the detailed and critical bibliography it is 
to contain 


Our Astronomical Column. 


A New I'omi i - \ new comet, r, was dis¬ 

covered by Dr H.uule at f^cigedoif Observatory, 
Hamburg, on Ottolx'r i<», and oliscrved by Piof. 
Stroingren at Copenhagen on Oclobcr 11, S'' 15 7'" 
('r M T , 111 H A I')'* 52"' 377 ". Decl 57' 38". 
He gave the niagmlnde as 00, so tli<‘ comet should 
be visible m simill telescopes \s--ummg umfoim 

motion, the following are the positions foi the date.s 
named at S'' i 'm 

K A N LKcl 

(Xt .-H joll l,»* 

.. .11 .if 

Nov 40 10 s .n n 

'Idle comet is in ('vgiKi^, and is due south, 15'’ fiom 
the /enitli, at 3'' 30"’ p \) 

SprcTKosfopjc Paraliaxks for 'Ivi’C /\ — The 
spet tro.scopie molliod lias hitherto hetui limited to 
spot tral t\ pes l’( 3 KM A jiaper by Mcssis Adams 
and Joy (l*ro( Nat. y\(ad Set, July u.i-ii) gives the 
details (d ail mvcsligaiion as to its extension to type 
A It had already bet'n nolued that there was a 
ditlerencc in tlie general sharpness of the spi'ctral lines 
in stars (d tins tvpe, and 011 examining the stars tlic 
distaiue <d vvhi< h is known either liy trigonometrical, 
liypolhetK al, or mo\ ing-clustcr parallaxt's, there is 
found to be a distinct correlation between ab.sohitc* 
magmlude and sharj>iiess of linos I'smg the letters 
s, n to denote sharp and nebulous S])e(tia, they give 
the following values for the absolute magnitudes cd 
different types . Ar soon i-’, s o 0 11 i 5, A3 s 
I 2 n 17, A} s 1 5 n r <>, A3 s i -8 n 2-1, AG s 2-1 n 2 2 
After this ])omt the two coalesce 'J'hey apply tin; 
forrniihc to the 'J'aurus gioup and the Piaesepi', finihng 
parallaxes of o" 024 and u"-oi i respj'clively. Certain 
stars had alnxidy been classilu'd at llarvaid as C-st<us 
They have vi rv shar]j and narrow lines, and the eu- 
haiuecl lines, especially those of strontium at .joy; and 
4215, are \ cry 1.1 ‘ ns(‘ TJic. e is leason to think llial 
thes'- stars, of whuli a Cygm is the m(‘st jiromiiunt 
example, arc super-giaiUs, to vvliith the })receding 
fornuiKc do not apply They are vc-ry luminous and 
vfery remote, but material for assigning parallaxes is 
at present wanting The aulhois note that in ,ill 
spectral types sharpness of hues is associated with Ingh 
luminosity They' explain this bv the very low 
density of the giant stars 

A paper bv Mr IX'erslied in tlie Mon Not. H A S 
for last May noted that there wcie many bioad ha/y 
lines in the spectrum oL’^his ; he pointed out that 
in Sir Norman I.cjckyer’^Wipsification, Sinus is on the 
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descending .side of the temperature curve, and quotes 
Ills words that in stars of this class the hydrogen lines 
.ire relatively broad Mr Ivvershod is lut lined to 
exjilain the widening as a Doppler effect due either 
to rapid lolation 01 strong convection currents But, 
wh.itevci the cause, the facts aie m aci ord with the 
re.siilts of Adams and Joy 

Oi.onuiAU Cr.usiEHs in the Lakcf MAciianANic 
Cloud —In llarv Coll Observ Bulletin, No 775,1s 
announced the discovery that five objects formerly 
ealnlogiied as nelinke are definitely globular clusters. 
Then NCC numbers are 1783, 180G, 1831. 184G, 
i<) 78 The status of two others, Nos 1651, 18OG, is 
doulitful I'he detection of new globular cdustcrs 
IS interesting, since it was annouiU(!(l a few years ago 
that piobably all objixds of this class within our 
reach had Imhmi cloteclecl. It also enables a new 
eslim.itc to be made ot the distance of tlie cloud, 
using Prof Sli.ipley’s fonmilw Al jiresent only the 
simple formul.i based on .ipjiarenl diaimder has been 
.ijiplied 1 he diameteis of the above five objects 
are T*), t'G, i'8, i'8 The corresponding 

distance is 33 kil(.>paisecs, or 110,000 hght-yc.ars 
') his IS of the same order as Hert/.sprung’s estimate, 
it makes tha linear diameter of the large cloud 4^ 
kiloparsccs, .so that it is coinjianiblc m si/e with our 
own star system, leaving the outlying gal.u tic ex¬ 
tensions out of account 

Vakiabii.ii V IN iiiF I.K»Hr OF Ikis —Prof Wendell 
noted m n>04 that this minor planet was variable 
in liglil to the extent ot 035 mags in o-25() days 
Ml. Caniphell found the same period but a sinallcT 
i.inge in 1(^17 Hut Miss H.irwood <it the Maria 
Mitchell Oliscivatory finds no variation m the piesent 
year I lie insc is like that of Eros, and may arise 
fiom iiregular shajie of the cibjecl, tlui atnonnl of 
vaiialioii depending on the direction of the line of 
sight , it has been suggested that a furtluT complica¬ 
tion might arise from a shift m tlie axis of rotation 
in the body ot the planet, if it were lotating about 
an axis othei than a principal one Tlie shape ol 
llic astt roidh might give a clue m questions of cosmo¬ 
gony, hence such lesearchcs arc useful In the cast 
of Jvros, when observes! for paiaihix there is the 
possibility of error if the ccnties of light and ol 
giavity are non-i oincicleiit. Mr. Hiiiks, indeed, fount 
some evidence of a small oscillation of tins kind, bul 
the effect would probably disappear in the mean o 
many observations. 
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Research Items. 


Earthworks in America —The Peabody Museum 
of American Arclijpology and Ethnology. Harvard 
Ihiiversity {vol. viii No 3). has issued a monogiaj)!! 
by Mr. (.. C Willoughby on the Turner grouj) of 
earthworks in Haniillon County, Ohio, with notes 
on the .skeletal remains by Mr. H A Hooton llie 
book, admirably illustiated by sketches and photo¬ 
graphs, gives a full account of these intiTcslmg 
structures Mr Willoughby remarks that the buiUlers 
attained a degree of excellence in art design prob¬ 
ably unsurpassed north of Mexico It is nn{)orl- 
ant to note that they show no allimtv with the 
people of the Ma<hsonvillc site, beyond those which 
arc common to all Indians Their aflinilu's art* 
rather with the Eastern dolichocephals, although 
there is present a brachycephalic element such as is 
often found among the Eastern Indians. 

Long Harrow's in iiih Cotsw’olus ani> Wkush 
Marches —I'ndcr the title of “ Notes on the Archar-o- 
logical Information incorporated in the Oidiiance 
Survey Maps,” Mr O G. S. Crawford, Arehx-ology 
Officer, Ordnance Survey, has published a useful 
pamphlet with a map showing the position of the 
Long Barrow'S and Stone ('ircies in th<‘ CotswoUls 
and the Welsh Maiehes He remarks th.it the fact 
that tlic Colswold limestone area is a region of rela¬ 
tively Ingh elevation has led some to suppose that 
this ac<ounts for the abundance of long barrows m 
tins district But llie factois which influenced pro 
liistonc man in the cliou:e of a .settlement wi'rc not 
elevation but vegetation and w'ater supply Pre¬ 
historic man selected these' limc?stone areas when 
the soil favoured an open giowth of vegetation, 
because many regions of high elevation, such as 
the Black Moiiiitams, arc entirely devoid of long ; 
barrows He (hose site's where the stieams aie 
inoie nuiiKTOiis, anil in Monmoutlishire the position 
of two out of the three long barrows shows tliat 
Neolithic man did not shun the lowlands when they 
served his purpose Mr. Crawlord’s mtroduclory 
essay is interesting and suggestive, and it may be 
hoped that archaologists will soon be in ])ossession 
of similar maps indicating the position of pie- 
bistoni’ remains ni otiu'r disliicts 

Tnr PainiD) Glass oi- Gloocisitr Caihf.dkal 
—In that gem of occlc'siastical architecture, tlie Lady 
( ,apel of the Abbey, Gloucester, the east window', 
a work dating from the end of the I5lh century, 
at once attracts attention But tlie glass i.s in sm li 
a confused and disordeied .state that tlu' oidiuary 
spectator is scaicc able to distinguisli any dclimte 
subject, and cairies aw'ay the impression ot a mcie 
mass of richlv toned fragments, with hc're and tlii'ie a 
face or a form dimly visible The schenic' of the 
window was obviously to illiistinU' niirac iiloiis 
stcu'ies about the Virgin', but hitherto little has been 
done to arrange the fragments in .n dehmle way 
In the 'J raiisactions of the Bristol and (iknnester- 
slnrc Arclueologu al Society for 1921 (vol xliii ) Mi 
G M‘N Bushlorth, working on a cat.ilogue jirejiaied 
m 1915 by Mr J D. Le Couteiir, a well-known 
authonty on medieval glass, publishes an exhaustive 
paper, supplied with good photc^graplis Many ol 
the figures and mculents have now been satisfacfoiily 
identified, and much new light is thrown on an im¬ 
portant collection of 15th century painted glass 
GiiRMiNAi'ToN or Indian Bari.fy — Exjierimcnls 
on the influence of atmospheric conditions on the 
germination of Indian Ixirlev hav’t* been carried 
out by Mr W. Voungman, Government economic 
botanist, United Provinces, and the results, which 
have been published as a memoir of the Indian 
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Department of Agriculture, are smnmaiised in the 
Jiiillc/iH of the Imperial Institute (vol 20, No 2) 
ft was found that if bailey is c'xposed to an 
atmosphere containing a l.iigi- amount of moisture, 
its germinating cajiacitv is sciiouslv ivdmc'il and may 
even be destiovod enliicly Siu li a condition of the 
atmosphere exists m Nortli-ea'>li'in India dming the 
jienod of the monsoon, m alter Mav. and eonse- 
(|ucnlly the germinating powe r ol bai ley slujiped from 
Calcutta alter May i.s liable to be low Barley pro¬ 
duced 111 North-western and (enfial India would not 
mc'et with advc'rsc tomlilions at any time, and 
although the humuhty of tlu' atniospheie along the 
.sea-board area from K'aiachi to Bombay is high 
after xMay. barley expoiled at tlial jieiiod liom these 
jiort.s would not suffer .ippieciably if it wore not 
delayed long m the sea-boaid area. In 1912-13 
nearly 300,000 tons of b.irlc'v’, of a total value of 
about million pounds steiling, wc'ie slnppc'd from 
the various ports, about two-thiids from Karachi, 
.slightly less than one-third from Cali iitta, and a small 
qiMiitity fiom Bombay No b.iilev lias been ex¬ 
ported to tins country from Imli.i cimmg the last three 
or lour years, but when t.liipmenls nie again made, 
the results of this work should be borne m mind 
PAL.T.onorvNV AND KAK111-11!sI<iRV --The im¬ 
portance of the correct deti'inimation of fossil plants 
from the |)oinl of view of straligraplieis is w<'il brought 
out m two short papers by Piol A C Sc'w.ird m the 
Quarterly jomnnlof the Geological Societyof London, 
vol 78, part 3. Sept 1022 In (uie, the liist fossil 
plants recorded fiorn Ceylon aie deseiibed, from 
specimens collei ted m dense jungle by Mi E J 
Waylatid 'Ihey piovc' the existeiuc' of Middle 
Jurassic strata, (.omparahle with lhos<‘ ol Madras 
'I'lie second p.iper deals with Carbonileroiis plants 
collected by ^Ir J A Douglas on tlie west coast of 
Pern Dr I’' l’'uchs n'conh'd plants from this localitv'^ 
as Caiboniferoiis in tooo, but he iii< liuled two W'ealden 
species, winch Prof SewanI is mcliiK-rl to reject m tlu' 
absence of further evidi'iice If the list now' given 
{ould be H'garded as re[uesentmg a flora of Upper 
Carhonilerous agi', its noitii-Euroja'an alliintu's ami 
th<‘ ab'-enee of any memlx'r of the Glossojiteiis flora 
would give it spettal sigmIuaiKe Piof Sewani, how- 
cvoi, states th.it it mav be Lovvei Carbomtc'rous Mr 
J A Douglas, m the dismi.ssion on the paper, suggested 
that a chain coinparal)le in height witli that of the 
existing Andes mav'^ hav'c* fornu'd an eltectual snovv- 
elad barrier between the region supporting the 
(iondwanaland flora and th.it vieldmg .1 more normal 
C.arhi^nifeioiis type farther to the wi'st 

Ami'kican \d -r 11 hk \ I ic I’ai vonpologv.—A 
niitnb''r of short 'Contributions from tlii' Paleonto¬ 
logical l-.ibuialorv ” of the Peabodv Museum, Yale 
Univcisity, have of late bemi ap|H'.vrmg in the 
/tmennm Jounud of Science (vols 11 to iv ) E L, 
Troxc'll, from ” A Study of Iticerathi'rmm and the 
1 ticoratheies,” is led to divide the true Direrathenum, 
Marsh, of the Great Basin of <.)iegon. from those of 
the Gre.it Plains of Nebrask.i and VN'^yoimng, which 
he refeis to a new genus Menoieias, and further to 
sejiarate both fiom Accrathermni, Kaii[) The same 
author, treating of ” Oligotene l^odents of tlic gegus 
Ischyromys,” hazards the suggestion that this genus 
developed into the modern piairie-dog, Cynomys. 
Mr Tioxell has also investigated ” the genus 
Hyiachyus,” which he considers divisible into three 
groups R S Lull supplies a ” Restoration of 
Dlastomcryx marsbi ” and discourses on the ” Primi¬ 
tive Pecora in the Yale Museum/’ among which with 
other novelties is described Nanotragulus loomhi, gen. 
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ct s}> n<>\-, lioii) Ihc' Mjo('one of VVyoimnfi:. 
rinn|H- <IfMnlK-5 a “ \cvv ^'c-nus of bligoceiic Hva> 
from Sotiiii Dakota, under the name ot 
a'liodoii lie also discusser the “ Orc'gon 
( anidci'" ami "A new Mei\< oidoii ” ns 
well a.s “ Aia'ocvfiii, a probal>k‘ old world mitir.mt ” 
i lie last-named, loimded on .1 j.iu fumi the Middle 
l’lio< ene oi Oicf'oii, li.is it'' neaiest all\ in 
pruiiu^i nuts, )\’oth, fiom the J’lkeiini iieds ne<u 
Alliens, .ind should it [)ro\e to hi* .1 deiivatue of 
pnreK AinciKan amesiry it will, Ihe aiitlior con¬ 
siders, ill' OIK' ol the most remaikalde c.ises ol 
(oiuergenre known to the suemo of vertehrati' 
]).tla'ontoloj;y I'inalh, m ,1 nioie ieiif’lhv paper Mi 
Ihotpe desi-iilx's “ Some 'I’eHiaiN ('.irni\oia in tlie 
Matsh ( ollection,” imdiidmj' new lorms 

KAi\-rit()i)t'MNi. 1 M'l ni'.Nc t s IN Son 1M \nsi i< \ i 1 \ 

- I'loin an evaminalioii of tlie lainfall retoids and 
othoi e\ideme in South Atistraha. Mr 1 C '[' Quavlc 
lias come to (he (omhisioii th.it there us ,ni area of 
niruked rainfall impiovement lyiiift south-east trom 
hake ’lorreiis, where in pkices it laiii'es as Infill as 
JO pet cent In the I’loceediiifis of the Koyal Socii'ty 
of V'KtoMa, 3^ (NS), I’t 11 , Mi IJii.iyle discusses 
the reasons ol tins impro\einenl .ind its bearinfi on 
the- rei lani.ition of and are.ts in Hk' inteiioi iiie 
.irea of im])ro\ einenl ni South Austi.ih.i is t oii- 
tnuioiis with <1 similar one in X'litoiia, and both are 
111 contrast to aicMs of m.irked decu'.isi' to the north 
Inifiation as a source of iniiu'oved rainfall cannot 
ojierate m South Vustiali.i, loi it has made practically 
no piofiress Ml ( hiayle finds the c.riiscs m elianges 
in \efiet.ition, duo to setlleinent, and to variations i 
111 till' w.itei siijiph ot the fiieal inland lakes Idom [ 
vaiious d.it.i it would .ippi'.ir (hat f,ake Toriens and ! 
Lake I'lonie aie now iinpotmdnifi more water than ’ 
foimerly, but (|uanlitati\e data aie diH'iciilt to 
obtain Certain ]>l.iccs lo tin- soutli-i'ast or lee of 
tin* lake show ineitMse{l i.jinlall in lecent \ears, whili' 
phu es bevond its inlliiem'e show .1 decrease 'I'lie hill 
cause of tlie imrease ot water 111 these lakes is not 
clear, but Mr (huuk- (onsulevs that the substitution 
of ci'real crops or fiiass lot Mtillee sciub loads to a 
maiki'd imrc'ase in i.imfall 'Ihe destrm tion of 
Idlest trees .ind the o.vtt'iision ol p,istoi.il lamls aie 
auK 111 loc.il ram ])iodiK tion I'lns inattiT is of so 
mucli im])oitance lli.it it is In hi* hoped that mvestifia- 
tions on a l.iiyei sc.de wdl be imdeitaki-n 

'I'm Lu.Mii or inn Loumi Nr,\(.ii Ci.avs 
[•.vuleiu'e IS .mumidatinfi to show that tlu' Loiifih 
Ne.ifili L la\'s in I he counties ot T) rone and Antrim .irc 
of Olifioieiie lallier Ifian I’lioiciie age 'liie n'cent ! 
deep iioiiiifi .it W'.isliiiifi has vieldc'd to I’lol i 

Jolin''on and Miss J (i (idinore(Sii I'loc R Dublin ! 
Soc,\ol 17. p 50, fo-’j), throufih the cores pteservc'd | 
l)V the Cieulofiical Survey, material that < alls fortli liie j 
followinfi interc'slnifi icm.irk ' It needs little nn.ifiina- j 
tion to jnclnre tiie [iivseiice of foiesfs of Secjnoia in I 
N hcland, possiblv (ontempor.uieons until those in I 
S Devon at Dovov 'Fracey, the shores of the Baltic, | 
the Rhine valley, Sa.Nom', Sdesia. .ind S J'laiice We | 
niav \et tmd in Irol.ind l.iifii' deposits of hfiiute 01 
blown coal of c'lonoinu v.diie like lliose alu'oad " ! 

I'm. Si \ 11 Ml'N I or ( m si \i.-s^ MMi I m - Nnmci- 
ous mnier.ds aie known, the noini.il crystals of 
wliiili indKale, on ph\-sic.il nieasineimnl, a icil.iin 
t\’pe of s;^ mnicfr\-, while tlic' lc■sldt^ of freatnifi Ihem 
with solvents lead to their beiiifi plan'd in anolhei 
of the tliirl\-luo ctvst.illofiracihu classes A lati'iit 
svmnu'liy is tlnis icve.ded R T When) {.■Imer 
four>i ^ci , \ol jo^, p ^-^7, Sept. 1<)2J) styles sm h 
(ryslals aniphi^vmmtinc, and regM'ds the symmetry 
determined with ttiegoiiiomeler of thesti iiclurc 


budt up by the atoms or molecules, and the latent 
symmetry as that of the separate atoms or molecules, 
w’lth tiu'ir attai-hed elections This matter is in¬ 
geniously slated on p 2.|t A halogen atom m 
sylvine, for examjilo, may receive an election fiom a 
potnssmm atom, and m.iy then, as a complete mtet, 
bo capable of t<iking its plan' in a holosvmmc'tnc 
stiiutiire When, howi'vor, it is atl.uked bv .1 
solvi'iit, its low surlace-svininetrv, diu' lo the pri'scnee 
of oiu' election of metal and seven ot halogen, is 
revealed .is tlie l.itent syinmetry ol the siibst.ince 
Boll) i Uissi's of s\mmc'liv sliould be mentioned in the 
th'scnplion of the i rvsial Svhme might thus be 
ih'sinlH'd as ‘■(‘ulm,, slriictiirally liolosyinmelnc , 
iatentlv gvioidal." or " Ciibu , striicliir.dly of class 32, 
laleiitiv 20 ” A useful list of amj)!us\mnietric 
siibsiaiKc's js given bv the <iuthor, including some not 
known as imiierals 

iNsm.MioN Tj.siiM-t —Messrs Ivvershed and 
Mignoles, Ltd , of j\< ton Lane S\orks, Chiswu k, have 
pioduced a lU'vv msuhilion tester whicli possi'sses 
several .uU'ant.iges over the older types Air Jvvei- 
siu'd, who was the hist to mak<' a leslmg set consisting 
ol .1 small hand dynamo and an ohininetei, has pro¬ 
duced manv improvements on the original set dm mg 
the last thirty \I'.ir-' His gieatest nnpiovemeiit was 
when he made a " one-box ” jnstumieiit in J003 and 
laiscd the pressures |)iodu<('d 1 )V llie liand dyii.iino 
lo 300, 1000, and evi'it higher voltages 'liiis iiistiu- 
menl is called the “ meggiT ” and has a world-wide 
lepiitatum The new'mstiinncnt is calk'd the “ nu g ” 
insulation tester As its wi'ighf is only 7 lb and 
Us dimensions <iri' onlv' 3! 7;^ ; 0 ] inches, it is miu li 

ligliter and sin.diet than aiu' similar msinniient 
Tlu-* i ase is made* of cast aluniimnm, one end of whii li 
is formed of an oil-tight gi'ar box It is alwavs readv 
foi ns(' and will stand rough iisagi' A fii'e-vvheel 
device piolecls tlu' geai from d.image and ]ircveiits 
tlu' aim.itiiie from being liinicd tlu* wrong w.iy At 
100 lev iH'r nun it generati's 300 voils, and consider¬ 
ing Us si/e its etlicic'iu V is most satisf.uloiy 'I he 
pri( (' is only about iialf the ]iricL' and the weiglU is 
less tlian h.ilf the weight of the' well-know ii " nieggci " 
testing set 

H f \ UNO \M) \ I M n.V l ION IN BaSsLNOFK Si I It’S — 
With the ge11e1.1l .idvaiue ol siu'iitilu progress iiumv 
of the (hscomfoits (.if se.i life lutve been elimni.ited 
DisUlimg eiismed .1 plentiful supply of Jiesh w.itci . 
ek'Clru itv solv oil the pi oblem (d liglUnig, lefriger.ition 
that of food ])reserv.ition 'I'he accoininod.ition ol 
our big ships is often and iiglitiv <les( nbed as palatial 
If tlieie IS any proldein that has l.ig-.'ed behind it is 
tliat ol the ventii.ition and lieating ol passenger shijis, 
a siib|ecl wliicli was dealt with m a paper lead by 
Mr J L Musgiave at the Institution ot Healing and 
X'eiitilaling Lnginects on October it 'llie problem 
IS adinittedl)' a dilf'icull one Not only have huge 
mnnbcis of passengi'rs to lx* acionimodated 111 liiinled 
sp.ues but the conditions of so.i life ch.mge from da) 
to il.iy I'lien, too, odoms from the m.u Innory sjia( I's, 
from the [laintwoik, stoo'-iooms, kitclu-n, batlirooius, 
etc , h.ivc lo be pievi'iito'l from reaching tlu* living 
s|)a(es, ,ind at tlie s;iim' lime an amjile siijjpl) of fresh 
.III, lieati'd 01 looleil as llie < ase may be, has lo be* 
kept 111 (iiLulation throughout dining s.ilooiis and 
cabins In his p.ipei tin* author ri'feiied to these 
things and gave it as liis opinion Ili.U though ship¬ 
building tinns eniplu) e\[ieric‘n( ed men to design the 
V('iililaliiig and heating arrangements, llu' co-opera- 
lion ol the lully-ciualilied lie.ttmg and ventilating 
engineer .it an e.irly stage of the design of the ship 
would lead to more satisfactory lesults, .iiid that 
expenditure on improved ventilation would prove a 
prohtable investment 
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I ^ pajiois on the hydroRen molecule 

haluih theory of eloctiomagnet'ic forces is iiuule 
H'se of. \N])Kh IS founded on the Kmstein relaUvit\ 
theory A certain type of atom is desciibed for 
hydrogen, eonsisting of a ie\ol\ing niuloiis .)f positive 
electiicily until two ro\ol\ mg negative eleUions one 
on eithci side of the nucleus, and having a conmion 
axis of levoliitiou with it . and it is sliouu th.il the 
resultant of the eleetrostalic and elcctrodynaniK 
forces ai ting at points the distance of wiiu li iiom tiie 


In the hydiogen <»tom. vvlien a distmbame lakes 
place, tile elei troiis wdl move a ceitam disiamc along 
l ie common avis .dnait wlmh they and the positive 
ellipsoid are lotatmg, auav hmu ihe latter . and will 
then return to their oiigmal [losiiion ( i<-|iore is of 
opinion that it uill be {vissililc. m (ins u,i \. to ai count 
foj the omissmn of v.irioiis kmd- ..i m..u.% liroinatk: 
light from the atom, .md lhal the fxisteiue of deli- 
mte (juanta of luminous eneigv m.iv be e\}>Iaiued 
He (ontemjilates tin* ad,iptaiioii .>1 Dm- whole of the 



atom IS gieat, compaied with thi‘ distances between 
the atoms 111 a crystal, varic's mverselv as tlic scpiaie 
of the dist.ince Gravitational lorce'is thus shown 
to result Jrom the combination ot electrostatic and 
eJectrodynamie forces, wlnui relativity is t.dcen into 
account Tlie spmmug ol the positive nucleus, and 
M the elec Irons, gives them an ellipsoidal torm, the 
ratio lictvveen the major and minor diameters being 
n eacli case 3 05S J'or the negative cdectron the 

najor dianielei is ' 10 cm and the minor is 

M30 X lo"'* (in The gre.itei part of the mass of 
-he atom resides m iln‘ positive mu Icus , and, as 
t IS assumed to be wholly of (“lectroinagnetu ongm, 
his nucleus IS exliemcly inmuto in conipanson wiili 
he negative electron, as in tlie commonlv accepted 
hcory of atomic structiirc, the solar system theory 
'prof A. C. Crelitu<, PAg , (\l. 19.21, May 192^, June rgja. 
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nuifiiciiKUlcs ci( Plurick .md of liohr to Ins special 
hfrm ol atom 

I h<' action of one hydrogen atom iijioii aiiolhei', ,it 
a distance trom it, is mvestignled. w ith the roslru lion 
that the axes of lotation arc par.dlel to one another. 
Muthematie.d evidence is ohtiiiiied of the (>ossil)ihty 
of certain delmite jiosiiutiis ot ecpnlibiluiii toi tlic 
second atom, m the lield ol the fust, so that the two 
are bound together to lorin .1 molecule Their 
distance apait appears to bi“ ot the oider ot lo’** em , 
or c'liornioiisly large, wluui comjMied with the si/e of 
the <itoms Ihc' distame is of tlie same order as the 
distances hcTweeii tlic atoms of crystals. and it is to 
l)(‘supposed that similar lelat 10ns to those between two 
liyilrogen atoms, m a hvdrogcMi inolecule, exist between 
the atoms of sodium .ind cliioriiie, in sodium chloride , 
and that a number ot such atoms arc linked up, in 
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this way, into a large compound molecule or crystal. 
Crehore hopes tJial Ins theory will be found capable of 
explainingall the properties of matter, chemical affinity, 
valency, and the electric and magnetic properties 
I'rof Crehore has constructed a number of models 
consisting of \voo<len ellipsoids, which represent 
electrons, to show the stiucture which he assigns to 
the atoms of a number of elenumts, including several 
of the isotopes, winch have been observed, and the 
atr)mi(’ weiglits of which have been determined by 
Aston and howler, with the positive rav spectrograph 
Kcproduitions of some of these models appear 
in J'ig t , ami they account for the observed 
atomic weights of the different elements, including 
those of the isotopes as dincrmmed by Aston and 
I'owler 'Ihe jiositive nuclei do not appear in the 
models, as tlie elhjisoids of revolmion representing 
them are very minute compared w'lth the negative 
electrons. Crehoie assumes the existence of three 
different kinds ot posituc niicici, those of hydrogen, 
with charge ami mass i 008 those of helium, 
with charge 44c ami mass four, ami those of a 
hypolhcti(<d element with charge -t 3c and mass 
2*333 building the nuxlels these nuclei are com¬ 
bined witii electrons as follows, to form positively 
charged pailules, (i) 11i,it of hyilrogen, with one 
negative electron, giving a particle 11', witli charge 
f e, and maiked 2 m the models to siiow that tlie 
charge of its nucleus is \ xc , (2) that of helnim, with 
tw’O negative electrons, giving an n paiticle witli 
charge ^ ic, marked 4 111 tlie models, as the charge of 
its nucleus IS I 4c , (3) that of helium, with tliree 


electrons, giving a particle with cliargc +^; (4) that 
of the hypothetical element, with mass 2J, together 
with two electrons, positive charge f r and marked 
3 m the models. 

Calling this 5 , tlic isotope of lithium {Li 7), with 
atomic weight 7, is formed by a ring of three 5 
paitieles, joined by three electrons, which may be 
shown developed into a straight line as - 5 - 5 - 5 . . 
the full hyphens reinescMiling the binding electrons. 
Uerylhum is assigned the structure - 4-2-4-, the 
two 4 particles being joined by two electrons, ami the 
atomic weight being nine lie 10 is a ring 

. Carbon is represented as -a-o. a : • 
oxygen as -• (i-o = a-0 . • . , and neon as the same 
rmg of four a jiarticles, with a helium atom at its 
I (“litre, the common axis of tlu* four negative electrons 
and one positive partick* of tlie helium being at right 
angles to the plane of tlic ring 

It will be understood that the 7 particle is olitained 
from helium by icmovmg one (‘leclroii, and the a 
paiticle by removing another, from the other end of 
the axis, about wlm li the electrons and the positive 
jiarticle are reganhsl as rotating The If' particle, 
with charge -1 c, is obtained from Creliore’s hydrogen 
atom by removing one of the two electrons on either 
side of the mi(l('iis, and the 5 particle will have two 
(“lections, one on either side of the iimleus, and 
rotating about its axis These a, 7, U', and 5 particles 
are held together by binding electrons to form the 
atomic models described above The atomic number 
is m g(“nc“ral ecpial to the niimlier of the binding 
electrons 


Athletics and Oxygen Supply. 


TK attemiiting to ana’vs<“ the factors which inuU“ilie 
•* muscular eflicicncy, most observers have b(“en 
content to (onct'in tJiemscIvcs with a consicler.ition 
of the oxygcMi sujiply Tliey havx devott'd tlicmselv(“s 
to a study ol the means by winch fuel arrives at th(“ 
engine ralliei than to a stiulv of the befiaviour of 
the engine ilst'lf As a icsult of the woik of Metclier, 
Hopkins, and of Hill, we arc now in a position to 
consider the bto.id (|ut“stK>n ol athh'lic capacity from 
the details of llu^ eliang(“s which we know hike place 
in the contraction of a single isolat(“(l muscle 

We know that during the initial (onlraclioii of the 
muscle and tlic penotl in which this contiaition is 
maintami'd, there is a liberation of lactic acid within 
the muscle, and that the a( tual contraction ol th(“ 
muscle IS a consecjiioncc of the physical forces called 
into play by th(‘ appeatama' of this and at vaiioiis 
membranes or surfaces wilhm it The fac-t of great 
significance is that llicse processes m which the full 
force of the imiscic is dcvelojx'd and mamtamed do 
not demand for their accomjilishment any supply 
of oxygen whatc“v«“r While the muscle relaxes the 
lactic acid piescnit is ncutralisiid by the snjiphcs of 
available alkali in t!;c tissues, but not until the 
period after relaxation is complete does the oxygen 
consumption of the muscle begin In this final stag(“, 
in which the muscle i.s appaiently at rest, a process 
goes on which may be compared to the recharging ot 
^n accumulator, for not only is oxygen consumed 
but the lactic acid disappears and heat is dcvclopi'd 
A little reflection is sufficient to help us to realise 
that the sequence of changes in the isolated single 
muscle, in which the oxygen consumption only occurs 
during the final stage, has its counterpart in the 
processes going on m the body of a man running a 
race. When the ninnmg stops, he is out of breath,” 
that is to say he still needs oxygen in excess of his 
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resting requirements, lor lie does not, from minute to 
minute during the race, obtain all the oxygen necessary 
to oxidise ihe hutic acid jiroduced in the (contractions 
of Ins muscles If he runs slowly the process of 
lemovnig lactic acid w’lll be correspondingly facilitatcil, 
for his oxygen intake will be nearly sufficient to 
deal W'lth all the lai tic acid produced If, however, 
he urns (piK kly, w hile lie does not increase his oxygen 
intake, he does increase Ins lactic acid production, 
and tins production w'lll soon outslrq> its removal. 
In other words, the ruimei will become fatigued, 
batiguc, then, is seen to be due, among other things, 
to the accuiinil.ition of lactic acid in tlu; muscle, and 
tli(“ extent of a man’s capacity as an athlete depends 
on the extent to winch he can tolerate siuh an 
accumulation His toleration for lactic acid will 
depend on the reserve of alkali which Ins ti.ssues 
contain for neutralisation of this acid 

Prof A V. Hill, in a paper read before the Section 
of Physiology of tlie British Association at the recent 
meeting at Hull, w'as at some pains to point out the 
errors into which various obs(*rvcrs hav^e fallen by 
neglecting the oxygen consumption which takes place 
after rnnmng stops. They have assumed that the 
oxygen consumption per minute during the running 
represented the total energy requirement, and have 
in some cases arrived at the absurdity that quicker 
rat<“s of running require less oxygen than do slower 
rates Yet it is precisely because, the oxygen con¬ 
sumption can to a certain extent lag behind the 
development of energy, it is because the isolated 
muscle can exert its full strength in the absence of 
oxygen, that a man can run 100 yards at a much 
greater speed than he can run i mile. 

.\n interesting confirmation of tlie view that 
fatigue IS due to the accumulation of lactic acid in 
the muscles is obtained by considering the fact that 
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.1 man of athletic frame can “ run hnn^elf out ” lo 
siith an extent that he requires 10 litres of o\\’gen 
at the end of exercise above his resting consumption, 
be will absoil) this amount during the H-io minutes 
whiJi follow tlie end ot llie exeuise Now the 
amount of laitic aail which this owgen will oxidise 
can be calculated, and on the cissuinption that a 
man ot 70 bgiu weight is using 25 kgni ol inus< Ic, 
the calculation induates that when an alhlelu man 
IS exhausted, the laitic a( id present will anu)imt to 
O'.n his mus( le weight Ihit Miwerhot 

li.is deti'rniined tlial the inaxinnini |>eic<-niag(’ ot 
bu tu' acul winch can he proiliicctl bv sfinuil.itioii in 
Isolated niammalian niiisc le vanes fo.iiii o ] lo o .j pi 1 
ceni ’I 111' .ierceiinnl I'etwccii the two lienri's is 
\er\ sliiKing 

1 he fail th.il a ninnoi <)oes not consume all tlie 
oxveen li(“ reipiires loi iimiiine until the exeuise is 
o\ci in.iv be U'ganlcd in anoltier iiglil ()ne inav 
sav that till niiiiK r gets ciedit tor owgen I.el iis 
suppose that Ik Ion exhaiislion tie c,m gel cieihl toi 


ro litres. Then, if during exiucise he breathes m 
5 litres per nimiite. it follows th.iL in nmning foi 
1 minute ho h.is energv cm responding lo i.s litre's 
of oxvgeii at his disposal In running tor 5 innmles, 
howevei, the energy .ivailable miK > oriespoiids to 
(10 T 5 • T 1 litres o( o\\ gen . that is lo s.i\, it 
loiiesponds to 7 lities [>ei niinute iv’oiighlv speaking, 
tlie eneigy avail.ible ]'ei imniile win 11 inniimg 5 
minutes is less lli.ui hall that avdilabli wh<<n innmng 
only 1 minute 

It was loiiiid to be posalile to ploi ,i ciiive show¬ 
ing till' lelalimi ol tin- Inn owgrii i oiisum))t nm 
III niniung v.iiious dls^allle^ .u ,1 maxmmm j.ile lo 
the liiiic' taken I he ihsl.iini-. 1 hoseii weie those 
ol the (iisloiM.iiv tial 1.I1I-. it was loiiml that tlie 
(tine was of the same geiieial I \ pi .is llial obtauual 
when the sjjecd developed ni tin vaiioiis woild's 
Tc'cmds was jilotled .igainsi llie nine taken In 
otllil wools, it w.is evidinl that the sh.ipe ol tills 
l.illei I iirv e I mild liav e bei 11 piedn led hom i misidei.i- 
t lolls o! o\\ gi II c oiisiiinpl loll 


The Fiftieth Anniversary of the Dutch Zoological Society. 


'['ill'’- IlKlelli aimiveis.nv ol t lie loiindal loii n[ the 
* N( dt'rl.inilsiJie 1 )iei knmiige \eieeniging, whit It 
W.o 1 clebi.iled at Xlilsteid.im on SejiU mbei ^ .iinl 2^, 
was .in c'venl ot nun li n-nlitn. inten s| 

\l the nieeliii'g lield III the huge hall ol tin \mslei - 
tl.nit /oologn.il (.aoleiis ( ' Natuia inagK'ia \itis ' 1 
the pusideni, I’lol I I v.ni I h nmieli'n, ol tin 
I niciisiic ot (iimimgeii, <leli\<od .111 iiiteostnig 
•nhlo's mi the holoiv ol tin SoimIv lie lehiod 
III iIm II.lime (.1 Ills addless to the impotl.iiif pail tin- 
S.Kli'tv has pLived in (he siunliln liu esi tg.it loii ol 
the l>iiti h in.irine l.inn.i ami lima .uid m tin e>|,d.lisle 
meni of llie pi nil.mint Mamie Iholngn.d Sialimi al 
I lelder, to tin .l< 1 1\ It V It 1 1,1s shew 11 111 the IlloV eiiieni s 
fol the jH( sei V .11 imi and protiilion ol natis.' wild 
anim.ils .01(1 t.. im ass ,k lalioii, m an .nlv is.>1 \ , .ip,i( il y, | 
witli iUilili i.ovirninenl liepoinunls mi ipnstioiis | 
(oiniiiimg the sinnliln developiaiiil ,md ognl.ilimi I 
1.1 llii ni.mne .iinl liesh-wal'i li'lniies 

\t t he ( om I lisn III (.t his ,|I h il I'Ss t lie 1, illow lllg W el e I 
admillMl llonni.iu Membi'is ol th. So, ie 1 \ I’rol I 
() \ln I, \ n nn.i , I’lol M I'aiiileiv. Tails I'oit 

). l>ollo, T-iiiss, Is. Tiot T l.iassi, Tome, Tiol \ j 
Ha Im. Malle, Tiol s j links,.ii, M.iin hesoi | 
Troi \ I loliiigo n, Sio, kholm , Tml 1 11 Moig.iii ] 
.\ew X ork I >i 1 Sar.isiii, T.ish , I )i | s, Imiidt, | 
(dpt iihageii j 

I hi liie following d.U , St ptembei ,1 kiig, p.illv j 
ol the niembcls with then fon ign guests set loitli I 
fimn Xnistetd.im in .i sleaiiibo.it llnongh some td the i 
most iiUeiestmg .Iinl beauliliil waleiwa\'s ol lli.ii [..irl j 
of I II,' i.mtnl I V to \ isil the new h icsh-\s ,itci i >i,)togn al | 
l..,iboi .Urn \ st.itnincd in the 11 \ er \'e< hi m ,ir V i eehnnl ! 
A largi' .Old toinniodioiis liousel.n.ai t.ilKd tin j 

1 /,has been litLetl np with .npian.i, diedgine | 


J .1 pp.ii .1 (iis ami olliei .tppli.iiu,s Im s\strinaln .iinl 
i bioim li H a! mVI s| ig itloiisot lilt tic sh w ,i It i l.inn.i .tinI 
then IS sleeping .u t om mod.i In ai Im Iwooi ihneiil- 
\ est ig.ilol s .imi 1 he stall lln 1/,, o ad .in be mo\ ed 
.iboiii lioni [il.it e lo j'l.it e ilm ing I In simimt 1 months 
.tml Is laid lip tm the w mtei .it I Icld, i 

I he [i.illv w.is ittcived <in bo.iul tin bv 

la Ktdekt, 111, (Intitoi ol the Minin' Tiologn.d 
St,til,in ami liispetloi ot b islt. i !•■», who ga\e an 
amount ol llie III \ est Igal lows 111 pi ogi es, ,i mi explailUMl 
the exhibits .on! .ippalaliis that w, i< <l|spla\e,l 

< )nc llllpojlallt Itsull ol llie . 1 , (icilies ol I )r 
j Ke,l, ke and Ills .issmi.mts will Ik lln publn.aLtoii ot 
■ ptliotlnal lept.tls tui lh< l.inna .tml llm.i ol the 
/iiidei /( e, anti pai In nl.irlv ol lli.i] pait ol it wlmli 
is tluealtneil with (hsiimiimi b\ ,|iaiiung \n .ail- 
\ ,iiit' (| t o|i\ ot ill. Ill s| II umbel of i lies. i epm i, as 
show 11 to till \ ISltol S 

lln memb< rs ol iht soinu .uiil ih, ii gm's(s\\ere 
( ntiTt.nn, ,1 mi tin Siimiav nighl .it a b.impiet in 
Xnisleidam, ami mt tin Mmi'l.iv wile tin guests cd 
I )i .Iinl Ml s Ketli ki at him h .1 1 \ It, l.iml 

It W.IS mitmiuiiate tli.ii Tmt ' aiillerv (T.uis), 
Tiol Hidlo (I !i iissidsi, Ti<d (ii.issi (Kmuei. Tml 
Moig.in (New X'mk;, .iml I >i Stlminlt tl opeuli.igon) 
wtic mi.tide to .ittcml tlie t eltlnations , but the 
lore ign guests wlio weie iii'esciiL (limoiighU- enjoveil 
(lie o[.potlimit\ llms given to tliein bv then mosl 
liospit.ibie I >iiti !i hosts ol .III mlcit li.inge ot v lews on 
'oological piobleius vvitli liu'inls .uu! tolle.igms thev 
had not met since pie-w.ir d,i\s 

W e in.iv ( on gr-i til late tlie 1 >uli ti /.(udogn.il Sot icty 
mi ihe .itlainmciil ot its tiftielli .inniveisarv, .ind on 
the V .lln. 11 lie s, leni ilu woi k it h.is .n ( miiphsiu’il since 
Us Immdatimi 


» 


Processes of Rock-Formation. 


IN .1 long lomn.unn .uimi sent to ns )t\ Mt | If 
' (.oodthtld. th.iling with the tiisl ribiiljon td 
sodium and lahmin. refeieiue is made to Tml [ 
[ol\'s eaknl.itimi 'd the -tge ol the e.irlli liom 
till' s.dtness ol (he sea, .1 c.ilciil.itimi hase.l on tiie 
assmnjilioii Ih.tt (he salt m the s(.-a h.is liecn c.lined 
there by sue.-ims anil nveis and has bt'en deiiveil h\ 
solnfimi from the land in tipposUion to this view 
.Mr (htodthild suggc'sts t]i..i, contiaiy to (lie notions 
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In Id .It lln pH sent d.U bv geologisis. s.dts p.iss frmji 
the oce.m to Ihe l.tnd, .tml .iie being lived as new 
inmer.il , mubiii.ttimis in the loiks thmiigli which 
lliev peicokile H<' legards se,iimeiU.tiy locks, such 
.Is s.indsloiie and 'ti.de, .ts iiiist.dile. and liable to 
.nlmixtnic* wUli one .uiother .is well .is to moddiea- 
iion b\- tlie .11 tion cd soluble substances Jike salt and 
call mm caibc'ii.ite As examples ol diaiiges ot this 
sort he poiiU-s lo tlie doloinili' itimi of luuc'stoiie, the 
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ff»rmati()n of lu'cmalitc at and near the surface, 
concretions in the coal measures, and vein formations 
of cjuartz. caUite, fluorspar, and barytes. 

Mr Goodclukl extends this conception to the forma¬ 
tion of inotainorphic rocks, winch Ii** reRards as being 
formed by the action of pcrcoUtiny solutions on 
unstable strata, t)ie action of heat and pressure being 
.m accc>mpruiiment rather than, as ]H-liologists usually 
assume, the cause <»f the mctamoipliism l^roin this 
position, assuming tlic' formation of alunnimim 
silicates at low tem[)c‘iatures. Mr (ioodrluld has no 
difficulty m explaining the fouualion of basalt and 
other Igneous lotks as clue to tlie local but intensive 
ac licin on sedinuuitarv loc ks siic'li as sandstone, shale, 
<111(1 iimest(.uu‘ fii solutions cont.nning scjdium, ])otas- 
siiiin, magiK smm, .md i <ilcimn. Henc c- u here' igneous 
rorks .lit iound .issouated witli scstnuenlary rocks 
Mr (iixjcltliild rc-g.uds the lonuci not <is pie-cxisting 
ignc.'ous or otlu i rocks that li.i\ e l»c-en melted bs'^ heal 
and m|c‘( led into tlu seduncnls m a moitem state*, but 
Mthei as jKiriioiis of du* sedmums that have bee*?! 
altiTed localK i)\ uitcrac'lion with one* anotlioi <incl 
with peic ohuing solutions 

Accciiding to Ml (ioodcluld, lock-clumges m tcni- 
pc Kile c Innalcs show .iiiiplc OMdciueol the pioc c'ss to 
wlucli hi.’ U'Ic'rs, but he st.ites that these changes aic 
best sc’c n under tiopual conditions He juakc-s a 
stiong plea for tlie leprcsenl.ition in colom of tiopiCal 
(.oiulitioiis of wc-.itlieiing, bv .nilists inihiiecl with a 
sense of ni\sl(‘i\, .is a ine.ins wlieiebc' obM’rvers in 
lenijcc’iale ehin.ites niav be brouglit to kmIisc the teal 
nature cd the' pioecsses iinoKcd in metamor)>]usin 
.111(1 the origin ot igaeous locks 

I'Oi fullei det.nis as (o Mr ('.oodelulcl’s \ie\\s, 
rc*feicnue mav lie made to ]iapers on " l.aic-ri/ation in 
.Minas (leraes, l)r.i/il " (I'laris lust .Min Met , 
col 2yp -d.and" I .and (iiou Ih ” (;Ucigc 720 ic, 
1021, \o! ey ]i 7SI 


University and Educational Intelligence. 

l-)iimrN< —U e rttently annoiin.cd in this 

column (lie .ippoiniiiieul of Mi. K \’ Moss a.s 
professoi of coal- .md nietal-nnning 'iliis appoint¬ 
ment has now been fcdlowc'd l>v llie tie.ilion of a 
ehaii of pel r((!( iim - mining, to winch .Mr R R 
riiompson lias l>ec*ii eleclc'd Jh’of 'riiompson was 
on the stall of the ininuig (le[)aitnicnt of the 
rin\'eiMl\- liming the* session ioij-r_', since when 
he has had experii’iiec* ot oil-inining in iVrsia, Jhirina, 
.iiui c'lsewhero lie lias rc'cenlh' l''een Dnretor of 
lands . 111(1 .Mines in Trinidad, .1 jiost which Ik* 
lehnqiuslieci to come to Ihrnunghani. Sir John 
('admail continius to .ict .is lionoiari' adriser to 
the mining rlep.irtmcnt, .mil with I>i Haldane as 
director of Coal-nnning Res<‘,ui'h, the I’nnersily 
takes <1 \erv higli place as a lenln* of mstnution 
in mining in the Ifntish Kmpire 

t'/NMiiHiiiOJ - Prol H R I)ean, piolessor of patho¬ 
logy, has been elected to a jnolc’ssoiial lcli<nv!>nij) at 
'1 unity Hall Pro! R M D.uvkins, ol Oxford 
VnivciMty, loimerly director ot ihc’ British School at 
.\thcns, has been ejected to <in lionor.iri’ fellowship at 
Jcmniamiel ('ollcge, where he was lormcrl) a fellow. 
The Master of Jesus College has been appointed to 
T^'picsent the l'ni\(r-itv c>n a gr.ind committee 
c'st.iblished to rn.ike .invmgcments lor the com- 
mcmoralion next l-eluii.irv ol tlic bicentenary of the 
de.ith ol Sir ( Inisioplicr W ren 

Mr F (» Mann, Downing (.ollegc, h.is Ix’en 
ai)]X)inted assist.iiU to thc' juolesMU ol chcimstrv 
riic ('.edge Prize h.is been .iwurdcd to F J \V. 
l^ougliton, Trinity College, for an essay cjn “ Some 
Blood Gas Problems.” 
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London. —At a meeting of the Senate held on 
October 18, a communication was received from tlic 
Minister of Healtli forwarding draft heads of agreement 
with reference to the School of Flygiene which is to bo 
established a.s a School of the tfniversity with the 
donation ol two million dollars made for the purpose 
by thc Kockcfeller F'ound.itiou These provide for 
tlic erection of suitable buildings on a site in Blooms¬ 
bury and the constitution of a Board of Management 
and a ( ourt ol (.'jovernurs for thc control and adminis¬ 
tration ot the School Resolutions wa're adopted 
expressing the concurrence of the I'niversity m thc 
profn^sed scheme, and thc scry great s.itisJ.iction with 
which the Senate h.ivc* Icaint ol thc immiticcnl con- 
Inbution of the Roi kefellci b'oundation and tit thc 
intentions ol the (luvernmeut with reg.ivd to thc 
niainteii.inec ol the Sc hool 

To a connmmu.ition fiom thc Clerk ol thc T.ondoii 
County Coiimil mliinalmg the desire ot the Council 
th.it the question of tlie Bloomsbury site lor thc 
\ mveisity should be rcopc'ued, tlic Vu.c-Ch.im I'llor 
w.i.s ri(]ucsle<l to reply that the Senate is prepared, 

slioiild His M.(j(‘sly’s C.overnniciit wish to exploie 
the [lossibililies ol the 1 lollatul Park Silo or any (jther 
site m con)iinetion with the rui\cisily, to co-()|)er<itc 
with tlic Goveinmcnt for that purpose ” 

The Ih.iiilcs of the Senate wme aci ord<'d to the 
Kssex County Council I01 a grant ot 500/ for the jear 
1022-1923 for distribution .unong the Schools ol thc 
(hi'ueisity 111 thc l•■lwu!tK•s of .\rts, Science, Pngineer- 
mg, and Jwononiics m pioportion to the number ol 
lull-tiiiic d.iy stiideuts Irom that (.uurity in .ittendancc 
at those SchooK , also to the St.mslelil 'I'luslec.’s lor .1 
second donalioii ol jo/ tor the jiroc'ision oi a Sl.insj(*ld 
lecture to be (kii\erc<l on the laws and customs 
.iltccting the lelalionslup bc'weeii men ,md wauiieii. 

'Hu tollowmg doc toiMtc'-’ weie conteiied /> .' 5 C 
in Lhcnui,liv Mr S S fUi.itnag.ir, of L'mcersity 
College, foi <1 thesis entitled “ Studies in I'lnnlsioiis 
and Siirlace'I c nsions " , Mi p ( 'I o_\, ol I’nn'cisity 
College, tor a tliesis c.-iilitled “ liuesiigatioiis oi the 
Plicttogi.ipluc Piocess, .md ,Mi 11 .Moon*, ten .1 
Ihesis entitled " The Inlluenc c* of ( liromuim on Steel,” 
.'iiul otlier i).i[)(‘rs . 1 ) Si m /Vn"^o 5 Mi Snehamay 
i><itla, ol liie Jinpcii.il ('ollege, Ro\.il College ot 
Science’, toi a thesis embo(l\ing the lesiilts ot \anous 
rescaiches 111 speelroscopc 

.\ course ol eight free public. Ic’cturcs on “Secre¬ 
tion ,ind Internal Sec let ion '' will be dclnered by 
Prcjt Swrile \iiucnl on Novemliei (>, i), ly i(>, 20. 
23, 27, and jo, at 5 u’cloi k, in the Physiology 1 ectiire 
llieatre, .Middlesex Hospit.il .Medic,.d Scliooi, I’nion 
Stieet, W 1 No liikcls will be ieqnircd. 


cONM-Ri'NCK on the leporf ol tlic committee 
appointed by the president ol the* Bo.ird ol Education 
to inquire into thc* jiosition ol Icnghsh in tlie educa¬ 
tional system of Kngl.uid will be liekl at Birkbock 
College, Bream’s Buildings, ('ham cry Lane, R C 4, on 
Thiirsd.iy, November 2, at .] 30 Tlic chair will be 
t.Tken by Sir('ynl J.ickson, diairman of the Education 
Committee ol tin- iamdon Count d 

Thiv University of Bristol 2\s*’0ciiitiou of Alumni 
(Eomloii branch) has arranged to Irnld an inaugural 
dinner at Tai Renommee Rcslanr.i'il, 52 Dean Street, 
Shaftesbury Avenue, London, on Monday, No\ ember 
0 , at 730 I* .M. Lord Haldane is the president of 
this branch, and it is hoped that a largo number 
of members of the Uiiivcisity, both past and present, 
will be at this dinner d'he Vice-Chancellor and 
Mrs. Loveday have already accoptel an invitation 
to attend. 
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Calendar of Industrial Pioneers. 

October 29, 1874. John Laird died. —One ol the 
chief pioneers of iron shipbinldirif;, Laird, who was 
born m Greenock m 1805. was ihe son ol William 
Laird, who established a boiler-making woiks al 
Birkenhead. As a partner with his lather, 111 
he built an iron lighter of bo tons, and m 18,^3 built 
the iron paddle sbiamer l.adv l.ansdowni f.aird 
also built the hist iron vessel in the Koval Navy, 
and m 1831^ built the Netnesis for the iList India 
Company, tlie first iron steamer to carry a gun and 
to steam round the Cape. The lamous Birkenhead 
Iron Works w'ere established by him 

October 30, 1823. Edmund Cartwright died.- 
The inwntoi ol the powei loom, which he brought 
out in 1783. Cartwright was born in the Midlands 
in 17.}^ w.is a student of I'mversity College, (.)xtoid, 
and entered the Cluuch Wliile holding llu* Innig 
oi (ioadby-Marwood in Lciccsterslmc a visit to 
.\rkwriglit al Mat fix k tuiiu'd Ins atttnluin If) we.iving, 
and uitinii a year he h.ul made liie grciit invention 
by wlncli he is rcniembcncd lbs lofim vv.is (“mi>loycd 
but htlU' till the 19II1 century, bnl in 1800 he w.is j 
granted .1 sum ot 10,000/ by P.iilianu'nt C.irt- ; 
vvngJit also made improvements in vvooknmbing and 
in agriculture, and assisted l^'nltou m some of Ins 
expeiiments in steam n.ivigation 

October 30, 1880. Sir Thomas Boucli died. - B(>rn 
in Cnmbciland in t8j^, Jfoiich was trained as a 
lailvvay engineer and in iS_|<) bef.imc man.igei ot the 
J’.dinburgh .uul Noilliern K.nlvvav lie eoustrnclcd 
some ^00 miles ot lailvv.iy, instituted stfciin tellies 
on the J'orth and Ta\, .md bfdwicn 187c) .iixl 1877 
built the first 'lay Budge, ncail\ two miles long 
This bridge i ousisled ot 85 spans, some ot the wrouglit- 
iron lattiee girders being 245 k'et long It was com¬ 
pleted 111 Sejilember 1877, and opene<l toi tiallic m May 
187S 1 )u]ing a hiinie.ine on the ('vrnmg ol Defombi r 

28. 1871), the (initial poition with .in entire tiain 
.ind 70 p.issciigers fell into the Ta\- 

October 30, 1898. Josiah Latimer Clark died. 

A distmgiuslicd elcftric'd engmeci, (lark began lite 
as .1 chemist, and .ittcr eiig.igmg m laihv.iy work, m 
1S30 joined the Klectru and International Telcgiaph 
Cotup.iny ills piuuijial woik lay m the field ol 
subiuinne tek'gr.ipliv and lie was (.oiieenuMl with 
the !.i\ingot maii^ cables, mainly in the I'ast lie was 
also an oiigmal mvcstigalor, assisted to touiid the 
Institute ot Llcctne.d Lngmeers, and m 1874 71-, 
served as president 

•November i, 1856. John Urpeth Rastrick died.— ' 
Trained under his lather as a imvhamcal engineei, 
Kastru k look an impoitant jiart m introducing railways 
into tli('country liecllccted miprovementsin fix omo- 
lives, w.is one ot the judges at the Rainhill tiials ot 
1829 vvtio deeidcd in favour of Stejihenson’s Rocket, 
assisted Steplicnsoii to survey the Ihrmingham ancl 
^Tancheste^ Kailw'ay, and with Sir John Rmimc w’as 
engineer to the London and Brighton hue 

November 4, 1917. William Du Bois Duddelt died. 

• -Recognised as a lirilhant luvrstigatoi of elcetiiL.il 
])henomena, Duddell vv.is trained as an engineer at 
Colchester and then woikcd undc'r Ayiton at tJie 
Central Technical College, London His discovery 
of the singing arc lornicd the stalling ])oint m tlie 
development of the Poulsen arc, while his oscdlograjih 
marked an cpodi in the expcriiucnt.d mvestigiition 
of alteniating current phenomena. He wa.s a I'cllow 
of the Royal Society and served as president of the 
Kdntgen ^ciety and of the Institution of Electrical 
Engineers. E. C. S. 
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1 oxnoN 

Optical Society, October 12 - Piol E \ Clmsluie, 
YKT-picsident, in the chan -I. ('. Martin S. 
jihy.sical study ol coma A spu lally designed mii ro- 
scope objective and mounting, t.ili iilated Jo oxlubit 
coma in the absence ol spluiie.d abcuation and 
astigmalism, are descnbed I’liotograplis ot a ■'l.ir 
image, t.iken vviien the amount ol n'lna w iMjmvaleni 
to that for which the lighl disliilmlion has (*een 
caleiilated. verify the muneiiCid vu-ili Ihe jili-Uo- 
mi'lnc exainin.iiion ol tlu pliologiaplm im.ige i'' 
carried out by .1 special nielhod \ \V Pieston 
Conijianson ot the siriKtiiie ot s,ind blasted and 
ground glass siul.ices Class sml.uis smoothed 01 
“ grevefl ” by loost* .du.isices m the luiial w.u' .iie 
(ompari'd with those* prodmed bv s.iiul bl,inline 
Tlic siiitaccs are jii.uluaMv indisimguisli.ible (itiici 
by the 11.iked iwc 01 the iiiu loseopi ami llie ilrvelop- 
ment ol the stimtuu* bv (tilling shows tli.il tlu* 
stniclure IS \ I1 1 nallv idcTitu .il 'I Ims it .ipi'eii-, th.it 
mere pfiimduig oJ .1 glass iilab < an. ami dm-., piodm e 
a siirlace wliieli is stiiu liiiallv nulistnigiii'.lialil' ln-m 
a siiiooiiied surhue of a tcdmiL.d oidei 

I’akis 

Academy of Science.s, Se[)binb«i iS M h.mite 
Koiix m the di.iir 1 Cuenot and Kav inoml Poisson 
The dovelopnieiU ot some < oaptatioii', ol iiiv-'d-. 
Coaptations .irc deliiied .is luedi.im-.d .ii r.uigcnii-nts 
tormed bv Ihe teciprotal .id|Uslim-iil oi lw ‘ in¬ 
dependent p.nts, like a low ami .i lodv I'.x.iuiplcs 
oi smli i>i(H'cssts .lie given tiom W'f'ii (iiidca and 
h'aiialtu Inu’itns L (t Du Pasqiiier 1 he aiithiiomv 
ol fjii.itermoiis -- |(.in Rey I In piobabilitv ol 
illiiinmatmg .in aiToplane b\ ilx lie.ini tioiii an 
(“lediic piojectoi - \ S.mfourdie 1 In uailioii'. 
bctw'i'en tiu* ga*>eous oxides ol nitiogiii and alhalim 
solutions The ic.iciioa gem r,dl\ .issiiimsl to t.ila 
pl.ice o( (. Ills oiilv w lien the alioih u 111 e\< i-s at i v erv 
jiomt It ilicie 1-. aiiv loial <ldiiiem\ ot alk.dl, 
tlie gas reaits witii vv.tlei piodmm.g miiu. .icid aiul 
nitiic oxide buljiliiiri' .u iil is pieU tabk' .i*. an 
absorbent -P.uil Riou 'IIk viloiilv ot ab^oiplioii 
ol (..irbon dioxide bv .inimontai il solutions I'\- 
pc'iimeiilal lesiills on the \eloutv i<t .di'.oiptiou ol 
(.nhon dioxide by 'Solutions ol .iimiioiuum ( ailioualc. 
with v.uying conceutiatioiis <>1 -.ill .md with v.iiymg 
teinjieiatnies P Russo New nidi< .itioiis ot tlu 

In.IS in eastern .Moiikio pan Bathellier the 
i 61 e ol the soldieis m In 

figlUmg, the soldu'ts oi this speiies ejec ( .1 stick) 
llmd, insolnble m wxitei. wlmli i.ipallv lediiccs their 
oi)j>oneiits to imniobililv II tlu ncsi is biokcn, 
the workt'rs aie j>rote(.'ted diiimg iht* juxucss ot 
leconstnietion by .1 hue ol soldieis, vvliuli tollows tlu' 
contour ol tlie gallerv iiudei lepair—I- Dienert and 
P. Etrtllard The possibility ol the ('•-xislem a (jt 
organisms m roek.s capable ol reviving allei stcnlisa- 
lioti tiy heat .V repelilion ol some expciiiueius bv 
M Gahppe riu* r<‘Milts ol M i.ahiipe weie not 

confirmed the nx'ks weic deiile .dlei piolfUiged 
boating to 180" C * 

September 25 ,M L M.upicnne m the cli iii — 
riic Perpetual Secretary .mnouiucd tlm death ol 
.M Battandier, correspond.ml tor the section ol 
ifotany P Urysohn . llie lainiluvitioii ol the 
('unl(.)nan lines - -M Seigte ■ The principal chaim ter- 
isticis ot mild steel bars previously bioken by trac tion 
It has been generally held that a steel hardened 1)\ 
extension is breakable and dangerous to use lesis 
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• III h,ll^ oi mild stf-rl hnikcri b) piillin;,' show tlmt 

Iill^ \nw is m»t t l>cl.uls ol the various tests 
\<i wlmii till iiais were subnufted uie j^iven -P 
Chevenard \'u kel all()\s ndairuiij^ tlicir n/’iidiU’ 

<i\(i .III cxtiiirbd teiiip(.r,itnr(' laiip'f 'i he in j 

I lie |t>im nl wiK ua-. lu'.ited to <i ( oiistaiil teiiipeiature 
.iild liiadnl willi a uei^lil an aiiloinalu .irr.iuffe- 1 
iiiciu ieioii](d |>lir)in”ia|>lii< ,in\ file elongation as a ! 
Iiimlioi) >tl iln time times .tie loi imktl, i 

ii<cliol\li< lion, ami toi loiir <illo\s V im kel- ' 

iliTomiiim (iiiii'siiii allov w.m the iiiosl it'sistaril to 
liieli tfiiipt 1 at nil -• 1. I Simon I he <lin i ( oMila- 

1 loll i)\ o\\ •.;• n 01 ,111 ol I Ik' I sU Is ot tllC .lit ohol at ids ! 

Ml I ti\ 1 rt li \ 1 , 1)111 \ I, and .iiiu 1 Ln tales u hen lit a ted j 
111 I (iMieiil ol .III uiidei^o osidalioti, the 

|i\iii\.iu. ni noi,i!>li jiiojioi I loll l.lliil ”lvo\\l.ile ! 
i.ni aiinhih In ii'M-enisMl as om ol the pioilutts j 

• .1 o\id,i I loll l)N .111 111 I tli\ i oll.itt' Iv Fournier 

111 . ii.iim. and ani(.tine ol tin sidisli.itnni ol the 
I ni.i < ii lilt \n u t ■ .mil ol llie si lal.i rt! 1>\’ .111 

t N |i> 1 inii nl.tl boiiii" It t iia/t lot (neai Koinit. imnit) 

• .111 ii d to ,1 d, |>ih ol 700 metH's 1 . Eble M.i;;netit 

i.n .1'iiieiiu Ills 111 lilt' r.iiis basin the irsnils ^ueii 
l<’i ji si.tiion^ toiin p.itl ol a in w in.i'iiU'lit. siii\i\ 
ol liaine III. s,,n),ii \aiiation ol the ina^iu iK 

. 1 . liniits lielutiii |ami.ii\ I, i.Sot), .ind JaiMiai\ I, 
lo.’.', w.is |ii .It in .itl\ 111 .' saiiK loi all the stations, 
tin me in \ .lint s wen dt.t tiiMlion - 2 c,.S', nu linafutn 

-o Iioii/onl.il coiinioiunl -I 0001 ( These .lie 

diiiosi i\,u||\ (In \aliKs obtaimd at the iillti.il 
-i.iln'ii ol \.i! |o\rii\ M.inel Mirande 1 lie in- 
llneiiic ol liehl on tin loim.ition o) .1 nl hot \ .miile 
in 1 In SI ,il< ^ ot 1 Ik linli>s . i| lilies 11 li.is 1 >m n sliow n 
.\|u I imi-nl.ill\ Iliil ilu (ad\ i.idi.ilions takiiii; .iti 
.nine pail m tin i.ddtmvi; ol the si .des .iit tliost. 
in 'll. Innnnoiis p.nl oi ilie spiiimm llnr. is a 
In-I m.iMiiiiim . lie. i m tin ted, .1 inmh moM im- 
|)oi I ml DM Millnm 111 I 1 k ’iidi.eo bine, .iml .1 iniiuniiim 
III tin ;;iv(n I Bere<?r In tMsteini ol an o\an.in 
ei.ilid, ln(niolo"()iis with llie listnid.il lllttlslltl.il 
'.•i.iiid I Caireie 1 )i< liil.itoi ot the pupil in tin 
SI 1 , 1 . Mils 1 ’.nil Winticbert 1 lie 1.11 1 d.i,t;nion -• |)lei \ - 
■.Mild in tin Hindi I. s 


I'M \ 

Royal Sottety ot New South Wales, Scptmiber ti 
Ml ( \ >nssiiiiKh, j.itsidtnl, 111 the tli.iii K II 

Camboiic Xt.ni.i sredliiit-'s, ri \111 \ inmdiei 

..I 'tidline' ol dilltitiit spec K s weie tlistidied \ 
setd ol I'KMK m'limnalLd .dtti liatiii” j 

b.tii i.oiitiiiiioiisK iinmtisid in sea ualei loi li\e . 
\i<Us 111 ! pli\llodes ot \.iiinns spei ii-s ol Xeaiia, j 
siitii as / loi.iitUi. A .1 iJonbitiuia, and ! 

I /<'e;’//e//K, I lost ip' tow.iuls tlu stem at ni^lil 1 

M 1 ; Welch Kei.illoiisiii]) lielueen oil glands j 

atifl od \itlds m tin- ]■ in .ii\ i-'t iis Me.isnreinerits 
made ot tln' ml ;il.uids m the leaves of ddteienl 
ranabi'ls show that tin' oil sieitl on distill.ition is 
noi absoliilele dependent on the iinmber .md si/e 
of the oil el.iiid-. S Dodd I’oisomii^' ol slice]) by 
.S(i/i/i//fn; iiiio^iini {•'ledin^ e\])eimicnls ]iro\ed the 
biiiKs to be \ er\- itoisonoiis I'he .ulive ])iMi(iple 
Is probabK solaiim 11 .ill a pound ol tined iijie 
btiiies ^i\en whole well- mmniions. but the s.uiu' 
.uMoiml iiMsht'd with watii taiised th'ath to sheep 1 
m si\ iionis I he jnob.ible rt .ison lor this is lh.it j 

when div and wlnde tin v ]'.issed into tin rumen, j 
while thev liei.ini.' mi\td with othei (ooil , .it ilie , 
tiid ol t'.uii nmiination the 1 t)tal .imoiint ot timts ! 
le-sualloued was nisiiDu lent to prodiui poisoning 
Jn the other case liie soluble alkaloid p.issed direct 
into tlie digestive slomaili, eti . .md tlie .niiouiU 
atisorbeil, being ic'thal, death resulted. 
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j/o.s l>A I, oiTouni:»» 

Hum, ('DitiM ot- seitiiKos's i.r Kvoi.^M), .tt —I'n.i stutt.nk 
S|ii. iiii..if<'ll ) .in iLin n.xlii-' 

l{t)\Ai, I’iiomi.mnn. smiirv ok nitrcr Riinviv, .it 7 -W 

\|)|il'tini I’.isi .iiiil I’li'sciit \1(fli.)r|-i <ii mukiiitj I'liotMirr.inhii 
I.. IOCS 

7'r/-;s/>j f, o. Tunni ti 

gi'V ti, U.ii.riM (11 Ml. s.n II |\ (• T Musnr.it. Atcllmiis i.i 

J’ri>|MLMt|i'ii III . 1(1 t'lnt. Ill's i..ir(lcM 

II lAiSI'.-iU I.Voti-.Mlii K 1 

.sn.'ii i\ of I'l !.([. tsvia"!' we onii.i! \MLVTie\r, cinMi'rs (,<( 

I lu imi.il Si,. I, n ), ,ii .s — e titisto.rfh Mil. Iicll The ('.‘tefiiin trie 
I'.'tiiii.in.iii ol rti.iH.'ltol. ■•.iiionniiiiii, iiti.l (iitllic \.<1<I -|ii It (. 
ViiikII ,iii> 1 M N Rose 'I'Ik gstnii.iMoii nl ^,l^.otllll . 111 .1 I'.iiu* 
term. Ill 0|iniiii - .1 U .Vi.lidls The i'^stnti.ttiD.i oi Mmniiiue -- 
It I ^l<>lMs I iiniii I Noll's mi the Ksdm.itioii ot l'iif.iis-iiiin , lit 
I’l n lilooil. .iinl I'lih tit iniliii. .Merlioils 

T/// /OU.tV, Nuvi.MiiKU J 

l(i)\ \l smii.TV. .it I ’.0 I'fDliulil/ /’if/Krt -J,iiii| KatleiL'Ii I'ul.iiisi- 
(imi m Ihe J.iiihl rioinernl l>\ iM< reiif' t.ip.nii m n the Ites.m.dK e 
l*( iimli.ilt I'lut 1. J’ 'I’lioriisoii The S. iitt'-rniH ol lli.lioHeti 
(’ositive {{,Its .iml till I'Mstiiio ol a |n)\v. 1 niM''li III ol hi tie 

lltilioe..(i Moh.iih -II I) .siiivfh \ nett' Vl.lho.l mr sfU'ltiiiif 
leiil.slUH I'otellll.lls -[ II.Hkhlll't \jiriitimi ul the llllil|s|tv ol 

r.'ll.'.J.'ii .\-i,i.li,iti.>ii Hilti (he Ti uii'er.ifiiie .•! Hi. ('i\'lil--s 

D.lttl ’I'lle tli'Ollilimi S|ie,f|||(M III (’ot.lsstlliii \ .inmil K It 

It.nil.Ill,all.Ill I'lle Moll I III ir s. .itti niiH ol I.ihIiI hi V,i|imiis .nnl 
III l,l.|llliU lllil Its Itef.itloli to (lie 0|>.il< SI elK. ohselVeil lii 111. 
('ll(l ll s( It, 

I.INM \S .so. 11 I'V at 

Km\i, I oi M HI, HI- Ihivsii i\ss, .It .') • sii M.iiiiio I'r.iiH M.nl.il 

s\lll|•tollls 111 l*h\si.,il Disc.isi (Hnnislntt l.i.iiini 

lioMI. \J i;i)MI Ill'll, Sm'li.rv (.'( I’nv.il .s.k 1 .1 \ n| \i|s| u ., to - 
\|.ijor t K l.oit \ It. Melt ol \iisei.u .net Ih In ojii.t Th. mi, 
Mlth \i Inl.liilii th.lloHies 

eini.K-sii 111 siH nTV (,a itm a s,i,iii,ii\ lustiiuii) .it 1 . -m r n 
I!,ill ml \ |)i f< in e .i| Mi iii.il Tests 
issiiTi n.'V o|. l.i.iI Ii(i( \i, i.N.avi i.K', it Ii I (iill Ihiiii'iinl 

I’l. 'Hleiili.il \ililiess 

t'lii.tiii u Siii'irn .a s n V suiwiM.k .nnl \\ M Disli I'tn 

solijliiiil t .Hill \ ot.inin V ol ilii' Nil lohr ii/.ilili liol. s l> II I'll Link 
I .1 K< iiMiii, .nnl Ii IIniiIii Iii\. sIih itnuis ..n th.. I'. i>.'iii|i ii. i oi 
Kotilmi I'oiM r mi 1'heiiiK ll ri>iisiiriili.iii I'.irtXIII I li< .simIi.iI 
I oiiliHUi ilimi ol till 1 iihi HI. IimI Vlioli.n,. I'hiiii -1 Kmnmi.iinl 
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General and Specific Sanitation. 

A lthough hookwomi infcnion (anchylostom- 
iubis) is .so ran* in lliis loiintry us to be un¬ 
known ext opt among rninersftlie punciplcs governing 
Its eoiUrol gi\c an illustr.tlKm of the roLitiotiship 
between specific and general toiurol over infection, 
winch IS not without \aluc for bnlish hygienists. 
For this reason a monograpii ufcntly i-iMud by the 
Rockefeller Institute for Afedical ReMuri h ' is deserv¬ 
ing of attention. Ifookworni disease ts diielly a rural 
disease in .Brazil as elsewhere, an<l is most prevalent 
where there IS complete di.sreganl ol elementary sani¬ 
tation, especiallv m warm climatic londilions, which 
faiour llie hie of the hookworm embryo in the soil, 
and encourage woikpeople to go barelooleil. 

])r. Smillie’s investigation shows tiuit■*hookworm 
disease is most common in llic ages lietween fifteen and 
iorty It may be correctly desirilied as an mdaslrial 
disease, as it occiir.s chielly m unshod fiekl-vvorkers. 
Tins tact comes out more i learly wlu'ii a distinction 
is drawn, as it should he, ijetween hookworm infection 
and hookworm disease. Tlio importame of this dis¬ 
tinction IS gradually bei'ommg iipprei uiled in public 
health. In diphtheria it forms an essential ('oitsidera- 
lion ; and rational measures tiinnol be devised for 
the prevention of (ulierrulosis, wliirli ba\e no regard 
lor this distinction. In male children under ten years 
of age the ;iverage number of mtc.stinal liookworms 
|)er person was 39, increasing to 169 between ten and 
twenty, and over 200 in men between twenty and forty 
years old. 'j’he injury to health oerurs chiefly in the 
persons showing heavier incidence of mteslmal worms. 

The work ol Lonss and Ins successors proved that the 
(hid mode of liookworm inlcction is through the skin, 
hv Its cont.ut with fecally contaminated moist earth, 
the moulii being an mcidenlal and altogether unim- 
porUint (haniiei of infection. Tins important fact in 
naliiral history suggeslb the tw'o (hiel methods of control 
ol llie dl^ease, ilic provision of latrines and covering 
for the led The third line of action, that of treat¬ 
ment of inteclod persons, has relatively smaller import¬ 
ance ; anil in Dr. Smillie’s judgment treatment may 
properlv he hmit(d to field-workeis, and mav he dis- 
icgarded lor fiersons under five and (jver fifty-five years 
ot age Hookworm disease being an industrial malady, 
the (onstruction ot latrines in the working field.s as well 
as domestically is indispensulile if the disease is to be 
controlled ; and the difficulty of reform in this direction 
IS seen m tlu- statement tliat there are practically no 
latrines in rural Brazil. As regards tiie second method 
of control, it has been found ibat the use of a crude pair 

' “Stnclii-bon IIookw<4TH hifpriian 111 Br.j/il, 1918- 20 " Socond papff by 
Dr. Wilsun (i Smillie (Monogr.tphs ol the BockcloIIor Iiisututc for Mediual 
Research, No. ry, M.iy is. 1922). 
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of half shoea by farm-workers has reduced infection to 
less than one-tenth of the usual rate suffered by those 


owi^^ to' jAfcifms^ffnces' fe wdti'oiy-^this? 


compares unfavorably with thit securi^ by.. 


who did not wear shoes. 

Only a few outstanding points in this valuable report 
have been cited, but enough has been given to show 
that in hookworm disease we liavc a notable illustration 
of the close connexion between elementary sanitation 
and the prevention of disease. In I{ngland wc associate 
this connexion diiefly with diarrhoea and enteric 
fever, and William Budd’s researches will always 
furnish the classical illustration ol the close relations 
between defective latrine accommodation and the 
spread of infection as soon as typlioid fever is intro¬ 
duced into a village. The association is probably 
wider than is usually suspected. The relation of 
excessive diarrhoea to llic continuance of conservancy 
systems iif Englisli towns and villages has been re¬ 
peatedly emphasised, and tliere is strong reason for 
assuming a similar assoeiation of these systems with 
excessive pncdmonia m young children. 

But the hookworm story emphasises even more the 
importance of exact knowledge of the infecting agent. 
The provision of shoes or even their compulsory 
wearing is a novelty in sanitary administration from 
a British point of view; hut it appears to be the most 
urgent need where hookworm disease is endemic. 
So, likewise, the fart that liookworm disease is an 
occupational disease sliows where preventive work is 
chiefly needed, wlulc the distinction between incidental 
infection and actual disease points to the persons among 
whom admimslrat ive control must be chiefly attcmjited. ■ 
These contentions are illustrated in the paper by the 
wasted effort displayed m such public health work as 
the “ swal-lhe-fly ” campaign, in whu h a vast amount 
of effort and much money are expended in fruitless 
endeavours to eliminate flies by wholly illogical 
methods. 


The Ve^ietation of High Asia. 

Southern Tibet: IhscoiHriti in Former Times com¬ 
pared with my irwn Researches in /Qo6-igoS. By 
Sven Hedin. 11 . A List of Flowering Plants from 
Inner Asia, collected by Dr. Sven Hedin, deter¬ 
mined by various authors, and compiled by C. 11. 
Osienfeld and Ove Paulsen. Pp. 25 v 100 t-8 plates. 
(Stockholm : Lithograpliic Institute of tlie General 
Staff ot the Swedish Army, 1922.) 30 marks. 

NOWLEDGK of the \ egetation of High Asia is 
now extensive. The climate, while leaving 
somctliing to be desired in other respects, favours the 
preparation of botanical specimens, and travellers in 
the inclement uplands of Tiliet and the Pamirs have 
supplied much maleiial for herbarium ' use. Vet, 
NO- 2753,.VOL. I lO]'; 


explorers in temperate and tropical regions. As 
result, our acquaintance with the flora of High Asidi, 
is still far from exhaustive. 

Geographical reconnaissance involvTS the investiga¬ 
tion of as much ground as an expedition can map, 
and is thus somewhat incompatible with an intensive 
study of the vegetation of a given area throughout a 
round of the seasons. Any combination of the two . 
activities means either that geography must be content 
with fewer data, or that botany must rest satisfied 
with indifferent material. The best botanical results 
of geographical exjicditions are obtained during halts. 
made when plants are in active growth. 

The traveller in temperate regions may arrange his 
halts. In the tropics, as in high latitudes and at great 
altitudes, halts usually depend on meteorological eon-, 
ditions. Those caused by heat or rain coincide with 
periods of vegetative activity; tlio.se due to cold and 
snow occur when plants are dormant. The arctic- 
alpine flowering season is, besides, so brief that when 
the explorer sets out he may find only leaf-specimens; 
ere his journey end.s, he may collect only specimens of 
plants the seeds of which have fallen. He may, if 
fortunate, secure complete material of species general 
along his route but he must be prepared for the 
possibility that his .specimens of local plants are not 
always identifiable. 

The botanical interest in any collection of plants 
from High Asia is therefore intelligible. Underlying 
this interest is a hope that new material may resolve 
old doubts. That hope explains our attitude tow'uri^ 
arctic and alpine collections as compared with those 
from tempepate latitudes or moderate (‘le\ations. A 
difference of a few days in the dates on which particular 
arctic or alpine camping-grounds were visited may 
give assurance to identifications originally tentative. 
Tlie value of any High Asian collection is thus enhanced ■ 
if It comes from districts already carefully investigated. 

The importance of a census of the flow'ering plants 
found by Ur, Sven Iledm in the course of his various 
journeys in Inner Asia during 1894-1907 will therefore 
be readily appreciated. This census, compiled by 
workers so careful and competent as Prof. (I H. Osten- 
feld and Dr. 0 . Paulsen, affords concrete evidence of 
the effects upon botanical survey of the exigencies of 
geographical exploration at great heights, and exempli- 
fies the disadvantages against which the traveller on 
lofty uplands must contend. 

The praiseworthy ])ains the authors have taken to 
identify many incomplete specimens have been more 
than justified by their results^ Notwithstanding th^ix 
care^ the compil^ers have f^t ^barred ffom- augg^ring 
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specifiCiimies m jtJje Ose tif elesii^flr 4 pCT ceat. gl the 
375.plants eBam?rated. Ii, trf:th4se wft'achJ thh cases 
ia which specific determination remains more or lesS 
doubtful, vve have a total of 27, or nearly 10 per cent, of 
the wliole. The authors have laid those who may 
study this census under a lasting obligation by record¬ 
ing the precise condition of the material available and 
thereby indicating why, as well as where, doubt attaches 
to certain identifications. 

The imperfection of much of Dr. Hedin’s material 
has induced the authors to restrict themselves to a 
taxonomic enumeration of the plants actually found 
by that eminent traveller in East Turkestan, the 
Pamirs, and Tibet, and to regard their work as supple¬ 
mentary to that of Dr. Ilemsley t and Madame Fedt- 
schcnko .2 Other considerations may have weighed 
with workers who are recognised as authorities both on 
plant-distribution and plant-association, when deciding 
that phytogeographical or ecological discussion is not 
yet feasible. 

The census shows that Dr. Iledin collected 57 
distinct plants in East Turkestan, 72 in the Pamirs, and 
185 in Tiliet, but that two only of the plants enumerated 
were found by him in all three regions; only one not 
met with in Tibet was found both in East Turkestan 
and the Pamirs, and only eight not met with in the 
Pamirs are recorded both from East Turkestan and , 
Tibet, while no fewer than 27 not met with in East 
Turkestan are recorded both from the Pamirs and 
Tibet. 

These figures are not surprising when regard is had to 
the fact t hat all the Pamir plants were collected at eleva¬ 
tions of 12,000-15,000 feel and all the Tibetan ones 
were found at elevations of 8500-17,000 feet, whereas 
44 of til'- "7 plants reported from 3 Cast Turkestan were 
met with at altitudes ol only 2750-3500 feet. Coii- 
formitv as regards elevation may account for the 
appre('iable common element in the Pamir and tiie 
Tibcl vegetations; disparity in this respect may 
explain the relative isolaljon of East Turkestan. That 
isolation may indeed be greater than the census 
suggests. All the East Turkestan plants reported 
from altitudes exceeding 3500 tcet were found in one 
or other of three locllities. The thirteen plants in 
question inrlude one of the three recorded as common 
to East Turkestan and the Pamirs and seven the ten 
recorded as common to East Turkestan and Tibet. 

One ol these three localities is Toghde-gol, 9100 feet, 
in southern Tsaidam. This locality is cited in the 
census for four plants. Only in the ease of two of these 
is tlie place said to be in East Turkestan ; under the 


1 he Flora of Tibet or*HiKb Asia’ VV. 11. Ileiutley, a«Mstul by 
"i” W. Pearson (Jonrn. Sot , Hot \’ol. xxxv pp. 134-265, 1920), 
rlorc do Pamir: Olga Fedischenko (Act. lion. r?tiop., vol xxi. 
^ “33;47», 1903; iM. vol. xxiv. pp. 123-154, 1904; and pp. 313*335, 
19&3 ; voLx^vui. pp, 97*^6, 1907 ; and pp. 455-314, 1909). 
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Others it is said to be in Tibet. Another, oyhe localities 
is Bash-kutgan, 8750 feet, south of Lop^r,'which is 
cited for five plants. In connexion with two of these 
the place is said to be in Ea.st Turkestan, under a third it 
is stated to be on the East Turkestan-Tihet frontier, and 
in connexion with the two remaining plants the locality 
is placed in Tibet, The third locality, Tatlik-bulak, 
6500 feet, is mentioned in connexion w’ith eight plants.' 
Here we have no such formal HKon'iisLency; on each 
occasion the place is attributed to East Turkestan. 
Hut this does not remove all doubt ; Tatlik-bulak lies 
south-east of Lop-nor and therefore farther east than 
llash-kurgan. 

It is possible that tins discrepancy of statement 
merely reflects a difference in point of view. In floristic 
studies it is often convenient to respect political 
boundaries; in phytogeographical ones <4 is always 
desirable to recognise natural frontiers. From an 
ethnic standpoint all three localities may belong to 
East Turkestan ; the evidence of the plants themselves 
suggests that from a botanical standpoint ail three 
belong to Tibet, However tins may he, the census 
prepared by Prof. Ostenfeld and Dr. Paulsen appears to 
justify one general conclusion. While it is clear that 
East Turkestan can be properly included m the region 
our authors speak of as “ Inner Asia,” it must be 
excluded from tlie region for which Dr. Hemsiey has 
employed the term “ High Asia.” 

How deeply we are indebted to Dr. Paulsen for our 
acquaintance with the vegetal ion of the w-estern Pamirs, 
the drainage of which is towards Ferghana and the 
Oxus, readers of Na ruRE are already aware. Regard¬ 
ing the plants of the eastern Pamirs, the streams of 
wdnch flow towards Yarkand, wc linve hitlicrto known 
little beyond what w^as to be learned from a few 
specimens gathered by Sir F. E. Younghu.sband thirty 
years ago in the Pamir of laghdumlxish. All save one 
of tlie j^amir plants in Dr. Hedm’s collections are 
re[)ort('d from the eastern half of the region ; the 
evidence they afford is thus of unusual importance. 

Unfortunately, that evidence is still far from complete. 
From the Taglidumbash Pamir, which from its con¬ 
nexions to the south and the east should perhaps prove 
the most ‘‘ critical ” of these high valleys, we have 
again to be content with a few specimens. Nearly 30 
per cent, ol Di. Hedin’.s Pamir plants .are from the 
Karakul Pamir, probably the least critical of the 
eastern \ alleys. More than 40 per cent, were gathered 
on the slopes of Mustagli-ata, highest of the Pamir 
peaks, but in this case it is not clear that all the 
Mustagh-ata plants. were collected in one Pamir. 
Unjil the vegetation of these various eastern Pamirs 
has*been inve.stigated as‘exhaustively as that of the 
iittle ,Pajnir was by Lt.-Col. Alcock during the Pamir 
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Boundary Commission and as tlmt of the Alichur 
Famir was h)’ Dr. Paulsen during the second Danish 
Pamir ICxjicdition, the last word on the vegetation of 
this rei>i<»n as a whole must he left unsaid. The 
niimhers oj plants found oy Dr. lledin m all the eastern 
valleys visited h\ him (alls short ol the minil>er which 
Lt.'Col. Aliixk has taught us may he lound in a 
single ueslein one. 

The evidime supplied hy J)r. lledin, imperfect 
though It he,docs lio\ve\er,sustain llu‘ geneial comlti- 
Mon, based on our aiquaintarne with the vegetation 
ol the western Pamirs, that while many plants are 
common to all, some arc pocultar to eaih.^ Another 
general conclusion to which the material ol.dained by 
Dr. lledin ajipeais to point is that it may prove more 
convenient and natural to employ the term “ High 
Asia/’ resiTK led hy Dr. lleinsley to Tibet, in an 
extended sense wlmii w ill me hide also the “ Pamirs.” 

Tibet is t)y lar the largest of the three regions visited 
hy Dr. lledin ; he collected there twice as many ])lants 
as he found in the Pamn.s, and three times as man) 
as he gathered in I’l.ist 'Turkestan. 'I'he plants from 
Tibet which tiieaiillmrs h.ive been compelled to destrilie 
as new are five times as numerous as the new species 
reported from both ol the other regions. 'Phe authors 
of this eensii.s are therefore fully justified in remarking 
that Its main interest lies in the 'riln tan plants therein 
discussed. 'I’hese facts notw’ithstanding, it is more 
impossible to deduce conclusions regarding the vegeta¬ 
tion of Tibet Irom the e\ idence here supplied than il is 
to do so m the <ase of I'kist Turkestan or ol the Pamirs. 
The phylogeographical indications arc sometimes as 
inconsistent as in the tase ot East Turkestan and are, 
if possible, more ine\|)licahle tlian the) are as regards 
that region. Localities are at times placed in Inner 
Tibet wuth no indKation ot latitude or longitude, and 
therefore with only imperfed clues as to their precise 
situation. When more jirecise indi('ations are supplied, 
Inner Tibet is now given as synoiixmous with Norlliern, 
anon as synonymous with J-kistern Tibet, ('ertam 
localities are said in one case to lie in Xorth Tibet, in 
another to be m E.ist 'fibet The list itself forms part 
of tJie sixth volume ol a woik entitled “Southern 
Tibet,” yet it does not include ain plant said to base 
been collected in South Tibet. 

Perhaps the most interesting individual species in the 
list is one whuh J’rof. Ostenfeld li.ns projiosed to treat 
as the type of a new genus, lledima 'fhough thus 
characterised, this plant, as it hap|)ens, is not a new 
discovery. Il is one that so long ago as 1852 w'as 
referred by Dr. T. Thomson to tlic (Vuciferous genus 
llutehinsia, wuib the characters of which it contorms 
so indifferently that m 1861 it was transferred by Sir 

* Nat CKT, vo! c'ii. p. a/o (.\i>ril ^921). 
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J. D. Hooker to the genus Capsella as admittedly a 
very aberrant member. In 1904 Mr. W. Lipsky was 
so impressed by the unsatisfactory character of both 
these suggestions that he transferred the plant to the 
genus Smelowskia. With this particular genus, how¬ 
ever, the plant has less natural afllnity than it has with 
either Capsella or llutehinsia. The treatment now 
accorded the plant liy Prof. Ostenfeld is certainly 
more coincment than any hitherto proposed. It is to 
be hoped that it may also pro\e to be more natural and 
that It may provide a lasting memorial to the explorer 
whose name it is intended to perpetuate. 


Alcohol as a Fuel. 

Poicer Alcohol: Us Vroducliov and Uiihsaiion. By 
G. W. Monier-Williams Pp. xiif323. (London: 
Henry Erow'dc and Iloddcr and .Stoughton, 1922.) 
21^. net. 

HE enormous increase in the number ot engines 
using motor .spirit throughout the civilised 
w'orld, and the demand for other products of mineral 
oil, liave torcibly directed attention to tlie great problem 
of tlic world’s reserws of oil, and lo allernatice sources 
of fuels suitable lor engines where a fuel uf high vapour 
pressure is neces.sary. Dr. Monicr-Wjlliam.s deals in 
his opening chapter with this big problem—-the motor 
fuel question—in a \ery compreh(‘nsive and clear 
manner. It is shown tliat while in 1913 the import 
ot petroleum sjnrit into the United Kingdom was loi 
million gallons, by 1920 the iinports had reached 200 
million gallons. In the United .States (where it is said 
that there is one motor ear to every eight of the popula¬ 
tion) the motor spirit ronsuinplion rose trom 1200 
million gallons in 1914 to 2680 million gallons in 1918. 

It is clear that this modern development of loco¬ 
motion, together with the reciuircments for aviation, 
will make further and furllier demands upon Nature’s 
not inexhaustible reserves of suitable fuel. Although 
much has been accomplished in rendering a greater 
proportion of the crude oil available as fuel, by widening 
the distillation range, liy “ cracking ” heavier fractions, 
and b)' taking out llie more easily condensible portions 
of natural gas (“ casing head 'gasoline ”), the w'orld is 
undonbledly faced with the big problem of Nature’s 
reserves'of oil ;ind the possibility of alternative supplies 
of lujuids of siiHicicnlly high vapour prcs.sure to sujipie- 
ment, or in the long run largely to replace, the motor 
spirit derived from crude petroleum. Dr. Monier- 
Williams says “ a complete solution of the motor fuel 
prolilem can only he found in the opening up of ex¬ 
tensive, and as yet unproved,‘new areas of supply, 
together witli the introduction of fuels derived from 
other sources than petroleum.” 
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Allowing the exclimon of, si Jiquid fsel prodactd by- 
inorganic Agency, he considers that *' contemporary ' 
vegetation constitutes the only alternative to'bitu- 
minous ftiineral deposits as a source of motor spirit, 
and it would seem that it must eventually supply (as 
alcohol) a large proportion of the world’s require¬ 
ments.” To-day it is a question of the comparative 
cost of alcohol and petroleum spirit, and alcohol is at 
a serious disadvantage. In concluding his first chapter 
Dr. Monier-Williams cogently observes that “the 
balance of evidence certainly favours the view that 
before many years have elapsed the supply of petrol 
will be permanently unequal to the demand, and that ; 
power alcohol, considered from the standpoint of a | 
supplementary and not necessarily competitive fuel, 
lias an undoubted future before it.” 

The many problems associated with the economic 
production of fuel alcohol have received a great deal of 
attention, and the author has given a most complete 
account of the chemical and economic questions in¬ 
volved. In his later chapters he gives very full in¬ 
formation on the results which have been obtained in 
practice with alcohol, and fuel mixtures containing it, 
and particular mention siiould be made of the excellent 
chapter on tJic chemical and physical properties ot 
alcohol from the motor fuel standpoint. Here arc 
included the imjiorlant results which have recently 
been obtained by Ricardo, Tizard and Pye, and 
Onnandy. 

One ot llie outstanding problems in connexion with 
fuel alcohol must be the bearing of excise regulations 
on Its production, and the as.sociatcd question of de¬ 
naturing. When duty-free denatured alcoliol was 
legalised in 1855 the duty was only 125. per bulk 
gallon ; to-u ly it is 6/. 3?. ^d. per gallon of 95 per cent, 
alcohol. To protect the revenue many onerous con¬ 
ditions have to be applied to production, and these 
necessarily arc reflected in the costs, but some relaxa¬ 
tion has already been sanctioned since 1921. It is 
now possible to im[>ort power alcohol as bulk cargo at 
certain fiorls, denature it in bond with at least 25 per 
rent, of petrol, benzol, or other approved sub.slance, 
and to distribute the spirit without further restriction 
for power jnirposes alont*. Dr. Monier-Williams deals 
very fully with these (questions of excise supervision 
and denaturation, but concludes, after summarising 
the ideal requirements of a denaturanl, that no sub¬ 
stance has yet been found which fulfils satisfactorily 
all these conditions. 

Whether “ Power Alcohol ” is considered from the 
point of view of the chemist, the engineer, or the 
general reader, it gives a complete and well-balanced 
consideration to all the problems associated with the 
production and-utilisation. Sooner or later alrohol 
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,seems bound to play no small part in our means of 
transport, but above all it is necessary to-day to main¬ 
tain a proper sense of proportion, and this Dr. Monier- 
Williams may justly claim to have preserved. En¬ 
thusiastic advocates of a new development so often 
fail to recognise economic limitations. 

J. S. S. B. 

Chemistry and Life. 

La Chimie et la Vie. By (leorges Boim and Dr. Anna 
Drzewma. (BibHoth^que dc Philosophic scientifique.) 
Pp. 275. (Pans : Ernest Elammanon, 1920.) Price 
7.50 frs. net. 


R EYONI) a short chapter with general statements 
concerning colloids, nucleoproteids and lipoids, 
and a chapter insisting upon the specificity of the 
cliemistry of living animals and plants, chemistry 
plays no more part in the arguments of the authors 
of “ La Cliimie et la Vie ” than many other sciences. 
'I'hc authors do not deal with pure chemistry, but with 
chemical pliysics—the object of whii'h is to d(‘termine 
the influence exerted by physical conditions such as 
pressure, temperature and concentration of solutions 
on ihe progress or <hangc of direction of chemical 
rcaclion.s. They object to the tendency to localise 
the various properties of plants and animals to 
particular cliemical substances, and suggest that 
ferments, hormonc.s, antibodies, etc.’, may not be 
specific substances so numerous and varied as the 
effects they firocluce; bu( they may be, on the con¬ 
trary, various method.s of activil) of a limited number 
of siihsiaiKcs resulting for the most part trom the 
disintegration of living matter. 

The mam thesis of the book shows how insolubly 
bound up with one another are all the various branches 
of biological science Discussion centres around recent 
work from practically every branch — chemistry^ 
physical chemistry, zoology, botany, physiology, 
psychology, general biology, cytology, embryology, 
medicine, serology. The authors show how fruitful 
has been tlie introduction of chemistry to the study 
of phenomena of life and to what degree cliemical 
physics has restored interest in and revived problems 
of biology. Some of their own w'ork Is recorded 
briefly. They describe how a double Hydra can be 
produced from a single Hydra by temporarily depriving 
the organism of oxygen, and how the symmetr>' of the 
Stauridium is altered by a simple cliange of environment. 

The authors consider that the law of van’c Hot! and 
Arrhenius may be applied to vital actions—develop- 
inent^of the egg, reproduction, respiration, rhythm of 
the heart, and growtJi—and*tJiat the “ law of reciprocal 
phenomena” ^ds for sleep, secretion, movement 
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and growth. They also attempt to establish, a pafallelr ,| 
ism between,form and movement,,considering that the 
same factors acting through the same mechanisms arc 
concerned with l>oth. In the origin of form and in the 
origin of movement, [)hy'>ics and geometry are working 
in unison with clicnnstry. 

Immunity, Al>derhaldcn’s “ {erinents of defence,” 
anaphylaxis, agglutinins, hemolysins, prccipilins, the 
secretions of the interstitial glands of the reproductive 
organs, and hormones in general receive attention. 
Interesting experiments of tropisms, of fertilisation 
by chemical moans, of experimental parthenogenesis, 
and of plant grafting, extend the scope of the book. 
The authors consider that the substances which kill 
are at the same time the substances which give life; 
thus, a tumour is submitted to the same physico¬ 
chemical determination as a developing organ. 

The attempt to co-ordinate in a readable and in¬ 
structive form the recent discoveries of biological 
interest is certainly successful, and the book is inexpen¬ 
sively though well arranged. 

Aristotle in English. 

The Works oj Aristotle translated into English. Dc 
Caelo, by J. L. Stocks ; De Gcneratione et Corruptione, 
by Harold H. Joacinm (Oxinrd : ( larcndon Tress, 
1922.) 105 . net. 

HE grea^ Oxford \ersion ot Aristotle could 
scarcely have begun to deal with that philo¬ 
sopher’s physics and cosmology at u more opportune 
time than tlic jircsent. It is only a year or two since 
Prof. Whitehead, speaking with all tlie authority that 
belongs to his utterances on such a subject, warned us 
that the first explicit beginnings of the “ bifurcation ” 
•wliich has infected nearly all subsequent philosophising 
about Nature and natural science, arc explicit in 
Aristotle, and that the duty ol the Naturphilosoph of the 
present day is to put himself back at the Pythagorean 
standpoint represented by Plato’s “ Timacus ” and 
study the “ passage ” of nature with a mind freed from 
the prejudices begotten of a substance-attribute meta¬ 
physic. 

This weighty modern endorsement of Macon’s old 
complaint tiiat Aristotle corrupted natural science at its 
sources by his “ dialectic,” must have set many who 
know little Greek wishing to have the means of know¬ 
ing more accurately than can be known from modern 
summaries exactly what the Aristotelian interpretation 
of Nature was. The translation of the ” De ('aelo ” 
by Mr. J. L. Stocks and of the “ De Generatione ” 
by Prof. Joachim comes very opportunely to meet the 
need, so far as Aristotle’s astronomical and physical 
doctrines are concerned,,. It is to l^hoped that w'e 
■NO. 
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Aristotelian mechwiics of the universe; and' the 
“ Meteorologica,” which deals with the “sublunary"'/^ 
department of cosmology. ' -i 

The University of Oxford may be highly compli¬ 
mented on producing an English version of the two 
historically very important works before us, which 
may be taken by all but specialist scholars as equivalent- 
to the original text. In constituting the actual Gralk 
text, both translators have done excellent work in- 
removing a large number of the singularly infelicitous 
alterations made by Prantl, the editor of the Teubner 
editions. Mr. Stocks has given a very generous 
amount of annotation to the explanation of his diverg¬ 
encies from Prantl; Prof. Joachim, having recently 
published his own recension of the “ De Generatione,” 
naturally makes his version avowedly from that text, ' 
and thus escapes the necessity of critical notes. It is - 
perhaps a pity, in view of the appeal his version should 
make to many who are si'arccly likely to possess his 
text and commentary, that he has not recorded quite 
briefly at least the more imporlant of his differences 
from one of the standard texts, e.g. Mekker’s. Of 
I'ourse il IS inevitable that iJie fuller and more argu¬ 
mentative annotations of Stocks should at limes 
reejuire him to take .sides on disputable points ot reading 
or exegesis, and he himself would'., no doubt, be the 
first to admit that appreciation o|( the value of his 
work does not imply agreement with all liis decisions 
on such issues. To agree or disagree in detail would 
only be pos.siblc after a spe<-ial miinite study of Mr. 
Stocks’s notes in conjunction with the Aristotelian 
text and the commentary ot Simplicius. 

We note that on one \'ery important point the exact 
meaning of the original seems to haviu been miscon¬ 
ceived. We believe it can be made clear that the kind 
of motion of the earth stated in “ Dc Caelo,” ii. 293 b 
30 if., to be spoken of by Plato in the “Timaeus,”is 
not “rolling” of any kind. If that had boen meant, 
Aristotle would not have been so careful to say fAat 
the “ Timaeus ” speaks of something different, “ motion 
at the centre.” It is clear also that axial rotation care- 
not be meant, for reasons into which space will not 
permit U'i to enter. The poetical word used m the' 

“ Tima^us ” and repeated by Aristotle {iXKea-Oai) 
appears properly to describe “ to-and-tro ” motion, 

“ oscillation,” or “ excursion ” about a mean {xisition. 

If we suppose that Ari.stolle knew, as he could scarcely* 
help knowing, the correct interpretation of the Platonic 
phrase, we see at once why he is .so careful to distinguish' 
this movement of the earth “ ta and fro ” about “ the j 
middle ” from all theories of movement “ found, tfee 
middle.’’ The |K>^t is important, becaus^ in speal^^ 
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;i;i{ii>w, on Hit Authority of Theophrastus, to be Platcmlc. 
Jt "follows, therefore, that Plato is included among the 
'''*,many. others ” who seem to agree with tlic Pytha¬ 
goreans in denying that the earth is “ at the middle,'’ 
and that Aristotle was well aware that the theories 
f*lato ascribes to Timaeus arc not necessarily Plato’s 
own theories, as has erroneously been assumed by 
almost all expositors of Platonism. A. E. T. 

A Rock-Desert. 


A thia'band of pota^ium ’salt has beep found .under 
^bel Sinn Bisher, a place where old workings, prob¬ 
ably for' rock-salt, may be traced. We may note the 
spelling Gebel, for Jebol, now adopted in P!gy|)tian 
memoirs, which will comment ilsdl equally to English- 
speaking folk. We congratulate Messrs. Moon and 
Sadek on carrying out tins line piece of mapping in a 
country where “life is, at its Jjest, a \er>' hard one,” 
and where the Arab natnes speak, quite happily, of 
their ‘‘ homes ” in caves cut in the mountain sides. 

G. A. J. C. 


Mimstrv of Finance, Egypt. Petroleum Research. 
bulletin No. 40 . Topography and Geology of Northern 
Sinai. Part 6, Session 1919-1920. By E. W. Moon 
and H. Sadek. Pp. vii+i54-i-5i plates. (Cairo; 
Government Publications Oflice, 1921.) P.T. 50. 


I T IS no disparagement to the scientific observations 
retorded in this volume if we notice its hand¬ 
some mode ot production at the outset. In printing, 
illustration, and the inclu.sion of coloured .sections, it 
will iiear comparison with the work of any Geological 
Survey in the world. Two coloured maps on the scale 
of 1-250,000 arc folded in a pocket at tlic end, and these 
are inounlcd on linen, a feature almost unique in 
oflicial publication. 

The researches that are placed m this permanent 
. form before the public could not have been undertaken 

i by private enterprise. Thcir object is to furnish a 
basis oil wlin h exploration may go forward in search of 
I petroleum in Sinai, guided by llie stratigraphy of a 
-difficult and arid region. The od-indicalions occur in 
Upper Oetaceous strata, mainly in the Cenomanian 
senes, ai ' any local concentration that may be found 
will di'peini on these lieds as the primary sources 
of supply. Two places where the ('onditions seem 
lavour.dile have been recommended to the Egyptian 
Government as sites tor boring (p. 142). The clean 
exposun-s ol rock-edge.s allow the geologist to read the 
structure ot this desert country, as he can among the 
splendid folds of the Lange Bergen or in (he high 
plateaus of Arizona. The features of a rock-descrt are 
admirably pictured in [iiotograpli No. 12, whore .somc- 
lliing i.s seen of the most notable structural feature of 
the region, the Cretaceous beds being strongly folded 
as they .tre traced downwards, wJulc the conform- 
able Eocene above them is almost undisturbed. The 


doine-struclure sought for by oil-prospectors is tluis 
I present in the areas where beds older than the Santonian 
jare exposed, but is scarcely to be traced in higher soric.s. 
The aulliors, after a jaseful historical review (p. 37), 
advise the abandonment of the term Nubian Sandstone 
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Our Bookshelf. 

La Ghtgraphic de VUistoire: Geographie de la Paix et de 
la Gutrre sur Terre el <:ur Mer. Par [can Brunhes 
ct Camille VallauN. I'p Mt-yiO (Pans: Felix 
Alcan, 192 f.) 40tfs.net. 

Two distinguished French geographers have collabor¬ 
ated in producing a solume on the relations ol geography 
and histor), which is reallv a ticaiise on political 
geography Rather more than hall ilie volume^is 
concerned with the [innciple.s ol the subject, and the' 
remainder with their applnalion to current political 
and social problems, arising out ol the rcdistrilmtion 
of territory and alterations m fronlici.s after the war. 

Beginning vvith the thesis tliat man is llie chief geo- 
grapha-al agent, .since he can inure elfcclively modify 
the surface of the earth than the physical agencies 
work, the authors consider the distrilaition of man. 
Regions of dense population may be eitlier zones of 
passive concentration wlierc conditions (avour increase 
in numbers l)u( do not demand any great degree of effort, 
m order to find nutriment, and zones ot actix e concen¬ 
tration where man, reacting against conditions not , 
wholly favourable, triumphs by the exercise of effort. * 
In the first category arc regions of high temperature 1 
with con.siderable atmospheric humidity and abundant 
surface water, like the Chinese ri\er valleys or the' 
Nile della. In the second catcgoiy are oceanic Imrder- 
lands and islands in temperate regions wliere conditions 
entail some struggle against sea and climate but are 
not unpropit lou.s. In this category also are the areas 
where temperate forest has to be cleared and where 
coalfield'' arc exploited. 

From these ‘‘ facts of fixation ” the authors pass to 
“ facts of movement ” and discuss the mfiucnce.s behind 
migration and human movements. Some of the most 
important chapters m iJie book are those which deal 
wiili the growth and stability of states and llie position.s 
favourable to site.s of capital cities. In .struggle, though 
not necessarily war, the authors sei; one of the essentials 
for the healtliy life of a slate. Struggle means grow'th, 
but a state of political and social equilibrium means 
stagnation and decay. Wo have no space to do justice 
to this volume, and have indicated only a few of the ideas 
it contains. J^very step in the authors’ arguments 
is abundantly illustralcd by concrete examples. ThCt 
only drawimek to the book is its lack of lucidity in 
places. The style at times is more ponderous than 
one would expect from B'rcnch writers. There, we 
black and .whit^maps and full indices. , 
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Handbuck Her Ppinzenanatomie. Herausgegcben von 
Prof. K. Linsbaucr. Allgemeiner Toil j Cytologic 
(Die Organe der Zelle). Band i., Zelle und Cyto- 
plasma. Von H. Lundegardh. Pp. 192. Band 
2., Allgemcinc Pflanzenkaryologie. Von Prof. Dr. 
G. Tischler. Pp. 384!^ (Berlin: Gebruder Bom- 
traegcr, 1921.) 2I. 55. 

The volumes under notice arc the first two in a series 
to be published under the general title “ llandbuch der 
Pflanzenanalomie,” The complete scries as projected 
yi'ill number 15 or 20 volumes by various authors, 
under the general editorship of Prof. K. Linsbaucr. 
It will include volumes on cytolog}', histology, galls, 
experimental anatomy, and a scries on the “ anatomy ” 
of the various plant groups from Mycetozoa to flowering 
plants. Two volumes—both unfinished—have already 
been issued, the first, [)y Dr. II. Lundegardh, dealing 
with the ceil and cytoplasm ; the second, by^J^rof. G. 
Tischler, giving a general account of the plant nucleus. 
The price rfuotod in English money for the two volumes, 
in paper covers, is unjustifiably liigh, and must mean a 
huge rate of profit for the puidishers. The sale on these 
terms is not likely to be very wide. 

The first volume begins with a history of plant 
anatomy and the cell tlieory, occupying 60 pages, and 
illustrated by figures from Hooke, Malpighi. N. Grew, 
and others. Then follows an account of cell structure 
and form, with numerous illustrations. The proto¬ 
plasmic connexions between cells are ('on.sjdered at 
some length. Other to])ics coii'-idered are tlie arrange¬ 
ments of cells m tissues, and the physical and chemical 
organisation of the cell. 

The second volume treats of the plant nucleus in 
considerable detail, lieginning with the moriihologieal 
and chemical organisation ot the resting nucleus, and 
its relations to the cel! as a whole. This part occupies 
332 pages. Tlic remainder of the volume, which is as 
yet incomplete, deals with nuclear division and its 
various forms m different plant groups. Tiie numerous 
figures are taken from the cytological literature of the 
last thirty yeans. 

Thirty-fifth Annual Report of the Bureau of American 
Ethnology to the Secretary of the Smithsonian Insti¬ 
tution. 1913-19J4. In 2 Parts. Part 2 Pp. 
viii +795-1481. (Washington: Government Print¬ 
ing Office, 1921.) 

This volume forms an important supplement to that 
which preceded it, giving a collection of bardic chronicles 
and songs illustrating the behcls and customs of the 
Kwakiutl, a fishing-tnbe on the coast of Vancouver 
Island, it has been compiled bv Mr. G. Hunt, a 
member of tlie tribe, a .a the text given in the tribal 
dialect with an English translation. It is not easy 
reading, but the report in the preceding volume 
supplies an adequate commeniary. It forms an 
impressive picture of life in the lower culture. We 
have traces of totemism in the shape of paintings of 
animals on the sides of the house door and posts erected 
with special ceremonies. Much of the ritual consists 
of orgiastic dances, performed by men and women in 
a state of nudity, wearing masks, their faces being 
painted with charcoal, on •which swan-down is rftuck, 
their heads and necks adorned with pieces of red cedar. 
It also assumes a more.ta^liorro. ^In one account 
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we rcad 4 ‘*The Ricfi*-^oman.<»nied"m her .snm. a. 
body, leading the Cannibal; and the Tamer wen^ hni 
the right-hand side of the Cannibal, and the One-Who- . 
Presses-Down went on the left-hand side of the Canni-,*' 
bal, and each of the four eats part of the corpse— that 
is, the Unnibal and the Kich-Woman, and the Fire- . 
Dancer and his Grizzly-Bear-of-The-Door.” Scattered 
through the book are interesting accounts of the ini^-, 
tion of novices, the magical effect of names, magical 
songs sung to secure the capture of salmon, pre¬ 
nuptial incontinence, marriage by purchase and the 
levirate, burial in trees, magical transformation of 
men into animals, and mucli other matter of interest 
to anthropologists, it is well that these facts should 
have been recorded, as the tribe is rapidly coming under 
“ civilised ” influence. In one list of gifts we read of 
blankets, canoes, jewellery, forty sewing-machines, 
and twenty-five phonographs. 

(1) Lehrbuch der Elektrotechnik. Von Dr. K. Blattner 
Krster Teil. Viertc Aiiflage. Pp. ix + 423. (Bern 
K. J. Wyss Erben, 1922.) 20 fr. 

(2) Electricity. By Sydney G. Starling. (Science in 
the Service of Man) Pp. vin + 245. (London: 
Longmans, Green and ('0., 1922.) 105. 6 d. net. 

(3) “ Lcldrik” Lighting Connections. With Intro¬ 
ductory and Explanatory Notes by Gus. C. Lundberg 
and the late W. P. Maycock. Seventh Edition 
ffhoroughly Revised). Pp. 156. (London : A. P. 
Lundberg and Sons, 1921.) is. net. 

(1) We welcome ihq fourth edition of the first volume 
of Dr. Blattner’s text-book. The principles of electrical 
engineering are very clearly staled and as the inter¬ 
national symbols and nomenclature are adopted it can 
be readily understood even by a student whose know¬ 
ledge of German is limited. 

(2) Mr. Starling has written an interesting popular 
work on electricity. The subjects of the various 
chapters are well cho.sen, theory and practice being 
evenly lialanccd. The epoch-making discoveries of 
recent years in rudio-telegruphy and in the theory 
of the atomiare included. 

(3) The third of the works under notice is .1 useful 
little book on electric wiring. It shows various ways 
of wiring electric lamps .so that they can be controlled 
from several different places and also how the light 
they give can be varied. The special switches used for 
these purposes are described. 

Early British Tracltways, Moats, Mounds, Camps, 
and Sites. A Lecture given to the Woolljope 
Naturalists’ Field Club, at Hereford, September 
1921. By Alfred Watkins. Pp. 41-1-20 plates. 
(Hereford: The Watkins Meter Co; London: 
Simptcin, Marshall and Co., Ltd., 1922.) 45. (id. net. 
In this little book the author attempts to show that 
during a long period, going back at least to neolithic 
times, all trackway.s were in straight lines marked out- 
by experts on a sighting system. Such sighting lines, 
went from mountain peak to mountain peak with 
secondary sighting points oh the lower ground. It is 
fairl)^ obvious that long distance roads in primitive 
limes would tend to he in'a more or less stra^ht line 
between prominent peaks. This Scarcely 
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im inteitoediatc 'pobts. 'n»w‘ he tads, ^..tn<mAs, 
'■ moatSy tumps, Cliches (dccupjnhg the she of an earlier 
mari), stones, trees, and camps, holy wells, and the 
like. Place-names are also called in to support his 
argument. Without entering into a detailed examina¬ 
tion of his evidence, which the reader may do with the 
• aid of an ordnance map, it may be said generally that 
in some cases the so-called sighting marks were the 
objective of the road as in the case of a holy well or a 
ford, and that others, such as a burial mound or an 
•encampment, owed their position to the previous 
' existence of a road. 

Poverty and its Vicious Circles. By Dr. Jamieson B. 
Hurry. Second and Enlarged Edition. Pp. xvi + 
411. (London: J. and A. Churchill, 1921.) Price 
155. net. 

The first edition of this detailed study of poverty was 
published before the war. In this second and enlarged 
edition the general plan of the work remains unaltered, 
but the author has revised and extended the original 
chapters and has written several new ones. Further, 
he has viewed his subject more from the international 
standpoint. His “vicious circles” are the various 
elements entering into the causation and perpetuation 
of poverty which aggravate or intensify the causes out 
of which they grew by lowering the standard of life and 
efliciency. Dr. Hurry describes in detail the elTect 
of such factors as defective housing, defective teeding, 
defective clothing, defective education, defective 
credit, unemployment, insecurity, and the like. Eacli 
is considered separately, it being a part of the author’s 
theory tliat each factor must be diagnosed and attacked 
in isolation ; hut the interaction of the circles one 
with another is both recognised and considered. 
The last portion of the book deaL with remedial 
measure.s and gives a useful iii.storical .survey of poor 
relief under the State and by local authorities, and of 
the scope nnd objects of a number of private or semi- 
piiblii voiLiilary organisations. 

Plant Materials of Decorative Gardenings The Woody 
Plants. Bv J'rof. Win. Trelease. Second Edition, 
Revised. Ppxliu + 177. (Urbana, fll.: The Author, 
University of Illinois, 1921.) 1 dollar. 

By the help of this handy little volume acareful observer, 
who will make himself acquainted with the technical 
terms as explained in the glossary at tlte end of the book, 
may learn the name of any hardy tree, shrub, or w oody 
climiier that he is likel)' to find cultivated in the 
eastern United States—apart from the extreme soutli 
—or m northern Eurojit, exi.opt on the more pretentious 
€.states, or in nurseries or botanical establishments. It 
accounts for 1T50 distinct kinds, representing 
genera and 782 species. For a few hopelessly compli¬ 
cated genera, such as haws, cotoneasters, and roses, 
only the most easily recognised species have been 
admitted. By means of a dichotoraou.s key, divided 
into four sections—trees, bushes, undershrubs or bog 
or rockery plants, and woody climbers or scramblers— 
the name of the genus may be determined. The greater 
part of the book is octupied by a systematic description 
of the genera under their families, and under each 
gwus is, given a key to the species. 


C<mnt^,phnis. Dr. M. Skfene, (ConUHon Things 
Swltt.y ^ Pp. ‘dji + 36 plates. (Lpndpn'; ' Andrew 
Melrose, n.d.) 6r. net. ' I 

Dr. Macgregor Skene has produced a very readable 
series of essays, written in thirty-three cliapters around 
different common plants, whfch are made the texts for 
a popular presentation of many of the problems and. 
achievements of the modern study of plants. In 
the opening sections the themes of })fani nutrition and 
the world’s food supply are grouped around the wheat 
plant. Other chapters treat, for the popular reader, 
the various groups of plants, while still others are 
concerned with the rise of a land flora and various 
problems of the inter-relations ol plants and animals, 
water supply, reproduction, and tlie relations of plants 
to man. The paper is unfortunately of poor quality, 
but the essays arc excellently informed and attractively' 
written, with lucid style and a liuman point ot view. 

Scientific Management in the Home: '* Household 
Engineering. By Mrs. Christine Frederick. (Effi¬ 
ciency Books.) Pp. 527. (London: George Rout- 
ledgc and Sons, Lid., 1920.) Price 125. 6 d. net. 

Tukre is no place where the application of science is 
more desirable than m the home, and none where it is 
more commonly neglected. Mrs. Frederick, whose 
work is already known in this country through her 
connexion with The Ladies' Home Journal, here presents 
the story of her success in managing her own home. 
Science is to be found pleasantly blended with common 
sense in the pages of tins book, which is to be recom¬ 
mended to the notice of pri\ate individuals as well as 
to those who are concerned with the leaching of 
domestic economy. 

Prhis de physiologie vegHale. Par Prof. L. Maquenne. 
(Collerlion Payot.) Pp. 175. (Paris: Payot et 
Cie, T922.) 4 frs. 

The author of this little book is a profe.ssor at the'] 
Museum d’Histoire naturelle in Paris, and here 
reproduces in simple, lurid, and attractive form the 
substance ol a course of lectures given at the Museum 
for more than twenty years. Tlie .subjects briefly 
treated include osmosis, colloids, germination, growth, 
assimilation, respiration, etc. The definition of such 
terms as osmosis and colloid are not above criticism, 
hut any one with no previous knowledge of the subject 
should find it an attractive and, on the whole, an 
accurate presentation of the general features of plant 
physiology. 

Dictionary of Botanical Equivalents: Frenck-Enghsk, 
German-Engltsh. By Dr. E. Art.schwager and E. 
M. Smiley. Pp. 137. (Baltimore, Md.: Williams 
and Wilkm-s Co., T921.) n.p. 

This little dictionary of botanical terms should prove 
useful, especially for students. It is nearly all German,, 
only 15 pages being devoted to the P'rench-English 
portion. The pages are interleaved, so that additional 
terjns can be entered at any time. The explanations 
given are not always happily chosen or accurate. ■ Thus 
mtlieker Dimprphismus is rendered “ polymprphy.” ' 


Letters to ilie E'dit^. 

[7%^ Editor dots not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return., or to correspond with 
the writets of rejected manuscripts intended for 
this or any other part of Na'JURK. No notice ts 
taken of anonymous communimtions.'] 

Tile Mode of Feeding of the JelJy-iish, Aurelia 
aurlia, on the Smaller Organisms in the Plankton. 

Whii-k eng'a;?(‘d ni jnvestigaiions {earned out with 
the aid of a (iov'cinnient gr.int) on tlie oyster beds 
in the River J 51 ackwatcr, a joily'fihli {about 8 cins. in 
diameter) kept as a j)et was given large numbers of 
oyster larv.e to st'e what it would do witli them. 
From the fate of the oyster l.ir\a; it was at once seen 
that the adult jelly-iisli, Aurelia uurila, feeds definitely 
and—normally automatKafly on smaller planklon 
organisms in a manner reseniblmg that in winch 
bivalves, some worm^', and oilier .inimals feed on plank¬ 
ton. On adjjing Ihc oyster larN .e to the jar in which the 
jelly-fish was living, it was observed tliat the larva* were 
quickly formed iij) on the ex-nmbrella surface of the 
jelly-fish in lines cinbeilded in mucus and were also 
swept on to and retained in cpianUtyon tiicoral arms. 
Tbis immediatclv unsed suspicion, and the jclly-lish 
was thereupon fed at mti'rvals and carcliilly obscived * 
It was found that sm.dl plankton organisms of about 
the size of oyster kirvre were collected from the cx- 
lunbrella surface of the )ell>-fish and earned, mainly 
by ciliary aition, lowaids the nm of tlic umbrclld 
The rhythmic wa\cs of contraction of the bell or 
umbrella assist in carrying the strings of collected 
plankton-food to tlie edge of tlj(' umbrella, wiience 
tiicy are transferri'd -by a pioc'-ss not ycl fully 
worked out—cither to llie oral amis or to the under 
surface of the nm of the umbiella At the nm of the 
umbrella in this jcIly-fish tlicre is narrow curtain 
fringe cut noimally into 8 segments so that one 
’portion of the fringe lies between two of the marginal 
sense-organs (Icntaciilocysts). The fringe therefore 
resembles that often seen at the nm ol a paiasol 
except that it consists normally ol 8 segments I'hc 
tentacles arise from tlie edge of the umbrella at the 
-'base of and out^jdo this fringe 

It has thus been seen th.it by some means—partly 
by,ciliary action and p.irtly by contraction of the 
bell—a portion or all of the plankton collected on the 
ox-umbrella surface* of the jelly-fish is tiansfeired to 
the inner or outer sides of these umbrella fnngcs. 
Food-particles consisting of the smaller jilankton 
organisms are, however, also collected on the inner 
surface of the umbrella and apparently also on the 
bases of the run tentacles and transported m mucus 
by ciliaiy' action to the inner side of the fringe at the 
edge of the umbrella Plankton is therefore collected 
by both ex- and sub-umbrella suifaces and piobably 
also on the b.ises of the nm tentacles and transported 
thence to the ran fringe When the plankton roaches 
the rim fnngi* it is earned by ciliary action along the 
base to the muidle of each scgm<*nt of the nm fringe. 
Thus when an Aiirc*hci has been feeding there aie 
normally 8 blubs of food collected in the middle 
portions of the 8 nm fringes, winch he exactly opposite 
the straight adradi.il canals. It is curious that the 
point at which the blobs of food arc constantly 
collected is not spcciallv differentiated in any w’ay 
unless It be by the development of an extra pucker 
in the rim fringe, which pennits the accommodation 

* Ganmfl} (Proc Koy. Phys. Soc. Bdin , vol ix p.irt 5, 1921) records 
some isten^tiug notes oq fo^-capture .ind cilution in tbc cpbyra of tbe 
Jelly-fish, Which ate not, however, tbe same as in tbe adult, tbe structure 
of which is complex. 


ol are" 

.oobdeted, it can be ob^^ed jelly' 

ately and ij^rently consciously ..Ucks fbOT .off ^ ' 
passing over each the separated lips of an oral attQv y 
The cilia on the internal faces of the arm quickly'^ . 
take charge of the food-mass and pass it into the. v* 
groove made by the infolding of the sides of the oral^ ' 
arm. From the groove m the oral arm the food can', 
be seen to be carried towards the mouth proper and 
travel by its own channel into the appropriate gastric '' ’ 
pouch to be digested. When an Aurelia is actually 
I feeding, food can be seen to be passing into the gastric 
pouches by four main channels. Oyster larvse ,, 
dropjicd on to the central region of the arm.s near the ' 
moutli appeared to be greedily accepted, and within 
a few minutes had passed into the gastral pouches by 
ciliaiy'action throughonc or other of thclonr mam food- 
channels There are, however, two subsidiary food- 
channels to each gastric pouch, so that on occasions , 1 
three strings of food can be seen passing into one 
gastric pouch. ^ 

After noticing the way 111 wliicli thi.s jelly-fish feeds 
it was realised tiiat the kind of planklon in the sea at 
a particular moment could be speedily found out by 
capturing individuals and extracting and examining 
the collected food-masses from what may now bo 
called the food-pouches on the rim of the umbrella 
opposite the straight adrachal canal F'ortunately 
it was a simple matter to catch specimens of Aurelia 
recently washed into the oyster pits at high tide. 
Examination of such food-ma.sses taken direct from 
the Aurelia .showed them to consist of the following 
pl.inktoiiic organisms : gastrojiod larv.e, of (aejndula 
.-md others, oyster larva* (black sj).it), coj)<*iX)ds, 
various sj^ccics including Calauus and Jhirpaclicids, , 
Epicaridian larv.e m fair ([uantity, ]arv.L* ol ciuipedos 
and to])cpods, C^ypri-s larva* of balanoids, young 
polycluetos, especially Polydoia. a good number of 
rotifers, alg.il threads gieen and brown, in one case 
with a large colon> of vorticclhds attaclicd, eggs of 
polycIiaE’tes or lotitcrs, eggs and tadpoles of ('lona 
and other ascidians, nematode worms, tmtinnoids, 
a number of diatoms of .several speiie-', and some 
sand grams In one instance an Aurelia was liber¬ 
ated for a few* minutes in an ojsLer pit, which con¬ 
tained what was practically a good natiual culture 
of the diatom fSlitzsclua. On examining the food- 
masses extiacled from the food-i)ouchcs of this 
paiticulai jc 41 y-fibli a few nnmites after imineision 
m the water, fairly large Tnimb(*rs of tlie diatoms 
were fuuml embedded m the mucoid food-mass. 

It IS clear, Ihereloie, that Aiireha feeds in.unly 
on what is technically termed incduiin to coarse 
plankton, but that it also cajhiires small quantities 
of the finer plankton In addition it is well known 
that larger organisms .ire taken .md eaten, but from 
the above dcserqhiou it would seem that m the 
normal habitat of tins jelly-fish, plankton organisms 
of the smaller kind will constitute tlie mam diet. 

From the relatively slight morphological Aaruitiops 
which occur in the group to which Aurelia belongs, 
it would seem liighly probable tliat a similar but 
probably modified mode of feeding occurs tliruiighout' ' 
the group. In .some members of the group it is well 
known that young fishes frequently take shelter 
under the umbrella and often inside the Ciivitics of 
the jelly-fish with impunity, but hitherto it lias been 
difficult even to guess at a reasonable explanation of 
the association of a jelly-fi.sh with—wliat l^as often 
been considered legitimate prey—young fishes. The ' 
mode of feeding in Aurelia, however, suggests’a 
possible explanation of this phenomenon if, as ifI, 
very likely, other allied jelly-fislies feed in a similar \ 
way. The aggregation of plankton-food in 
nrovidftfl an'.ftVrellftfit -oniiortiiwitv ' 
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is seen- itf ijie ' «aehr Un^> the probable errca*. daived iiom the 

mcdiuQcsc^d ascidiu^r'Or Myfet^ i ca ft g and. Aht^d^/. accordaBce^of settinge is usually abbtn^attlf a microa. 
Now mtoy'jelly-fishes arpi^ifb^bed.with.ami*ipode; Probably star images cannot be' measured so 


Now Hi«toy']eUy“&hes arpi^ifb^bed.with.ami*ipode; Probably star images cannot be' measured so 
such as Hypena, and it is a reasonable deduction accurately as this by the ordinary method of bisection, 
tiiat these crustaceans may be feeding on the food but a skilled measurer should bo able to determine 
material collected by the ielly-fish. Thus, if the young the position of a star easily within 0*005 mm.'or, 
fishes which take shelter below the umbrella of a jelly- on the scale of the eclip.se ])lates, within o*" 18. 


this by the ordinary method of bisection, 
measurer should bo able to determine 


fishes which take shelter below the umbrella of a jelly- 
.flsh assist the jelly-fish by keeping down ecto-parasites 
such as Hyperia, then an mtclligible explanation is 
offered of the association of young fishe.s with such an 
apparently voracious host as a large jelly-fi.sh, for in 
return the jelly-fish in these circumstances would have 
loss of its own food stolen. J. H. Orton. 

Oyster Store, Packing Shed Island, 

We.st Mcrsca, July 2, 

and 'I'he Laboratory, Plymouth, July 14. | 


Roche’s Limits for Satellites. 

The notice in Nature (July 15, p. 89) respecting Dr. 
T'ountain’s work on Roche’s limit for satellites brings 
to my recollection some estimates which I made many 
years ago witli respect to the stability of satellites 
moving close to the surface of Mars (Tians. Roy 
Duh, Sue., 1897, vol VI.) 

'riie fiiH'stion arose m connexion with a theory 
accounting for the " canals ” as resulting from stresses 
set up in the surface rock?^ t»f Mars by the proximity 
of such .satellites. 'Die doubling of the canals canu; 
out iiuolv and the curvature of Ihe canals as mapped 
by Lowell, Douglass, and l'’ickering was in agicement 
But the doubt arose as to whether former satellites 
of siilficient magnitude could Jiavo ])reserved Uu'ir 
stability when circulating around the planet with 
the reipnsite degree of apjiroximation 

Assuming that the satellite possessed the cohesive 
strength of basalt and taking the case of Phobos 
siip])os<(l to be moving m an orbit but 23 miles from 
the pl.uu't’s surface (7 e. with but five miles separating 
the siiihuos of planet and .satellite), 1 found that the 
satellite, even at tins distance, would be stressed only 
to orie-scventh of its breaking stiength. 

J JoiY 

'rnnity College, Dublin, July 15. 

Optical Definition and Resolving Power. 

In I\lr 'lallock’s leltei on " Definition. Resolving 
Pow(*r and Acciuacy,” published 111 *Natuhe oif 
May 2} (vol 109. p byg), rofeit*nce is made to the 
nicasuieiuciit of star images on eclipse plates, fiom 
whicli Olio might infer that the (‘videiuc for the 
Einstein defloxinii of light obtained m 1919 was of a 
very <Ioubfhil character. 

1 havi'had no experience in measuiiiig star images, 
but there is little doubt that if the same order of 
accuracy can be obtained as i.s possible in medsnring 
spectrum lines, the Ivinstem dcllexion should be 
easily detenninable with a focal length of 19 feet, 
provideil lli.it il can iie di.sentangled satisfactorily 
from the scale corrcclion 

In luv iiietlutd of measiiniig photographs of spectra 
the imago of a lino is not bisected b\ a thi^ad, but 
a positive copy is siiporp()se<l on the negative in the 
micromefei and the coincidence of tlic two images 
estimalcd. Jiy this means the intervals to be 
mea.siued arc dotibleil, ami <111 extraordinary degree 
of precision is attainable willi practice, as is shown 
by the Hgreonu'iit between different measurers I 
have often had oceasion to repeat measures made by 
one of my assistants eff the shifts of the solar lines with 
reference to the arc lines, and we rarely differ by an 
amount exceeding o*ooi mm. in the interval measured. 
This is. the result of taking the tneans q| ^ settings in 


Kodaikaual, June 24. 


J. Eversheo. 


Interspecific Sterility. 

Dr. Bateson in his letter on interspecific sterility. 
(Nature, July 15, p 76) seems to lay insufificiefit’ 
emphasis on certain facts If one considers plant 
and animal species in general, it would appear that 
interspecific sterility is by no means so general as 
was formerly assumed to be the case Among the 
(Ivnotheras, in w’hich great numbers of species 
crosses have been made, complolo fertility, in the ' 
sense that large numbers of fertile otlspring are * 
produced, is the rule unless the forms differ in 
chromosome number. Even species of -Oinotbera 
which come from widely separated regions and differ 
conspicuously in all their characters, including 
flower-.size, arc fertile in crosses 'I'hat a certain 
amount of/gametic ami zygotic sterility also fretpiently 
occurs IS of course well known, ami it is probably 
correctly interpreted in terms of lethal faitors. But 
lethal lactois arc not peruliar to wild species, for 
numbers of them arise in tiie mutations of Ihosopkila 
melanogosler. 

Among animals, mtersjiecific sterility appears to 
be more w’ide.spiead, but even here the Bovidie are, 

I believe, all intcrfertile I'he (ontrasted condition 
of the Eqiiidie, at least as n'gaids the horse and the 
ass, is accounleil for by the diffeience m their 
chromosome numbers. In the Drosophiluht*. where 
intersijeeiftc sterility is extreme, llicre is a con.siderable 
range in chiomosome form and number. 'I'he two 
species, Drosophila mclaiiogaslcr and J) simulans, 
which ar<‘ extremely alike and have similar chromo¬ 
some groups yet prodme sfenie hybruls, might be 
cited as concsponding exactly to Dr Bateson’s 
conception of interspecific sterility Thit it is an 
extreme case, and there are piobably more numerous 
instances to cite on the; other side 

Dr Bateson refers to the case of (JLnothera gigas 
and agrees that letraploids Ireqncntly do not breed 
freely with dqiloids But ho says that “ the applica- 
bilitv of that example is exceedingly doubtful ” 
because we "can scarcedy regard an unresolved pair 
of twins, such as the tctraploid must be. as a 
specifically distinct organism." It is this statement 
m p.irticular to which I .should be mdiiied for 
several reasons to take cxcc'ptioii. In the first place, 
in calling tlie tc'lraploid an " unresolved pair of 
luins" Dr. Bateson scarcely rccogins.es (h<‘ intimate 
diameter of tlic union involved I formerly analysed 
[Arch f. ZcJIforsdi vol 3, j)]) 1909) the. 

changes w’hich have occurred in (L' gigas in so far 
as this coiihl be done by comparative cell measure¬ 
ments, and found tliat the cell unit.s were not merely 
larger, owing to the doubling in the chromosome 
content ol their nuclei, but that in v'anous tissues 
they were altered in shape, the incri'ase in one 
dimeii.sion having been mucli greater tiian in another. 
Moreover, the genetic behavioui of (E g'gas indicates, 
as de Vries fiist contended, that some other change 
has taken place in the gcrmplasrn of this species, in 
addition to the doubling of the chromosomes. 

I •have only recently buen convinced pii this point 
by comparisons of (E. gigas with the tetraploid 
forms ODt^ned by Winkler {Zeits. f. Bothnih, 8, 
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,^a^C<?ngr4i@S66!f, and'imving sept for 
Cardinal Befianriinc* ctfoMtfdiim fo taring it immedi- 
ately before the Holy Office." Let me m^e use of an 
analogy from the practice of our own English Courib 
to elucidate the matter. The Court of King’s Bench 
was originally constituted to judge cases pertaining 
to the King’s peace. To widen its jurisfhetion, all 
classes of injuries, even actions for breach of contract, 
had to be interpreted as acts of violence, even though 
perpetrated by otherwise peaceful citizens. 

Similarly, the Holy Office had, by its procedure, to 
consider every case submitted to it, with reference 
to here.sy anti orthodoxy. Let us also bear m mind 
that Holy Scripture must ordinarily be interpreted 
literally, unless a rigid proof can be adduced to tiie 
contrary. What rigid proofs, in the then state of 
scientific knowledge, could (iahleo allege in support 
of his contention that the Copermcan system was 
founded on the Jhble ? Let us recall in passing that 
such eminent men of science as Tycho-lirahe and 
Bacon rejected the system, while Descartes would 
not admit the hyjiothcsis as proved, and that the 
Cardinals of the Congregation, so far as proofs of 
Copernicanism were concerned, had perforce to rely 
upon the opinion of their scientific advisers The 
only proofs that were brought forward were the 
analogy of Jupiter’s satellites, the moon-like phases 
of Venus, and the simplicity with which the theory 
accounted for the observed motions of the planets. 
The other alleged proofs from tiie tides and the 
earth’s magnetism were woi'thless 

On the other side was the apparent autJiurity of 
the words of Scripture, the universal cxpeiieuce of 
mankind, which seemed to attest that the earth 
was immovable, while the sun, moon, and stars 
moved round it, and the Ptolemaic system which 
for centuries hail explained in a satisfactory manner 
the apparent movements of the planets In such 
circumstances what could the Congregation do but 
declaic, according to the forms of the court, that the 
Copermcan system was luTetu'a!, in the sense that 
It contravened the literal ami obvious nicaning of 
Scripture ^ According to the knowledge of that 
tune, the Copermcan system was " false and absurd 
philosophically, inasmuch as it expressly contradicts 
the doctrine of Holy Scripture ’’ 'I'he proviso and 
restriction is noticeable. 

What did Galileo do ^ Instead of teaching the 
Copcrnicam, theory as a scientific hypothesis, after 
a most generous rt*ceptiun in Kome in t()>} by his 
frumd Poj)o Urban VTII , he leturncd to Florence, 
and in his famous Dialogue not only lampooned his 
benefactor, but was guilty of gross contempt of 
court For such egregious conteinjit of court an 
English judge would nglilly i;omniit <i man to prison. 
Galileo had as a jiename to recite certain prayers, 
and was sent to a beautiful villa at Arcetri, where, 
free from the disturbing influences of controversy,,«■ 
he was at liberty to pursue his favourite studies. ^ 

As Whewell says m his " History of the lii^ 
ductive Sciences,” pp. 42^'t, “ The persecutors of 
Galileo are still held up to the scorn and aversion of 
mankind ; although, as wc have seen, they did not 
act unVil it seemed that their position compelled 
them to do so. and then proceeded with all the 
gentleness and moderation which were compatible 
with judicial forms.” Or, to <juotc another non- 
Catholic, Prof. A. De Morgan (English Cyclopedia, 

” Motion of the Earth ”), ” Wc heartily wish all 
persecutions. Catholic and Protestant, been as 
honest and as mild.” Nor did the Roman Curia 

S ossess a monopoly in opposition to Copernicanism. 

[artin Luther went further, for he considered 
Copernicus to' be an arrogant fool, who wrote in 
penance of Scripture, whiie Melanctbon. declared 


417-531, i9i6)»from his grafting experiments with 
the tomato. Here the tetraploid forin apparently 
arises through the fusion of pairs of somatic nuclei 
wliere the cut surfaces of the cells are in contact. 
The forms obtained in this way appear to be merely 
tetraploid, stouter but without any alteration in 
the shape of leaves or ether organs sucli as occurs in 
CE. giga}>. Winkler shows that these tctraploids 
have larger cells, nuclei and chloroplasts, but there 
are apparently no changes in cell .shape except in 
the pollen grams, which have four pores instcacl of 
three just as in (li gigas. There seems no reason 
to alter my original interpretation of this change 
in the pollen grain as a direct result of the altered 
Space relationships between the larger cell and its 
nucleus 111 the tetraploid forms. 

It thcrefoic appears probable that 111 some experi¬ 
mental tetraploid forms, such as Winkler’s Solaimms 
and probably the Marchals’ letraploul mosses, all 
the changes aresucli as follow directly from the original 
doubling of tlie chromosomes, while in others such 
as CE. gtga\ and terlain wild tetraploid specie.s, an 
additional change has taken jilaie in the germplasin. 
One cannot yet, however, regard this as fully proven. 

It might also he pointed out here that the wide 
occurrence and evolutionary significance of tetraploid 
species m nature has not yet been generally realised 
by biologists In I’otentilla, for example, a whole 
group of wild species is totrajiloul as compared with 
others Species with 4X chromosomes arc also 
known to occur m many other genera, such as 
Lactuca, Crepis, Miiscan, Acer, etc Such a doubling 
of the chromosome number must have occurred in 
connexion with the origin of many wild species and 
genera. 

Tetraploidy undoubtedly forms a barrier to free 
crossing with diploid forms in any line of descent 
I therefore see no reason why such forms as (E gigas 
arising in cultures should not be regarileil as muta¬ 
tions signiliCiintly accompanied by partial inter¬ 
specific sterility I-'or both in cultures and in Nature 
the cross-breds with unbalanced chromosome groups 
tend to be eliiniiidled, leaving the pure forms each to 
perpetuate il.self K Ruogles G.\'ni$. 

King’s College, Strand, London. 


The Influence of Science. 

In his letter to Naiuki: (July 15, p 78) Sir George 
Greenliill doe.s well in cliiecling attention to the fact 
that the (jiiarrci betw-ecn Galileo and the Holy Olfice 
was largely a domestic <iiiarrel between two opposing 
schools of thought. It IS historically a fallacy, 
though a veiy common one, to suppose tliat the 
freedom of expoiimental inquiry was secured in 
consequence of the action of the J^oinan ('una in 
the case of (iahleo So long as .scientific investigators 
confined themselves to their own legitimate subjects 
of study, and left doctrinal and Scriptural matters 
alone, freedom of experimental iiKjiury was never 
interfered witii by ecclesiastical authority Nicholas 
Copernicus was a devout Catholic priest, and Ins 
heliocentric doctrine was freelv taught, even in 
ecclesiastical colleges, until Galileo interested himself 
as a champion of the system. 

For Galileo, as all historians testify, was a truculent 
and hot-headed controversialist, who, m spite of the 
advice of his friends not to raise the question fl 
quote from Ins contemporary Guicciardini, the 
Tuscan ambassador), ” demanded that the Pope and 
the Holy Office shcmld declare the Copemican system 
to b6 rounded oh^thc Bible; he wrote memorial 
after memorial. Paul V., weaned with his im¬ 
portunities, decreed that the controversy should be 
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by,tl»,'wCBlfli ar<?i • . . , 

Fttially, Js it not time that this old bogy of the 
pf Galileo, as a proof that th^ Church was 
opposed to scientific research, should be decently 
buried? "The Papal power,’’ wrote De Morgan 
{he. cit), " inust on the whole have been moderately 
in matters of philosophy, if we may judge by 
the great stress laid on this one case of Gahloo.” 
Cardinal Newman dubbed it rightly as " the one 
stcK'k argument." A. h. Cortie, S.J. 

Stonyhurst College Observatory, Lancs. 

July 17. 


Surface Tension and Cell-Division, 

In a recent paper on " Surface Tension and Cell- 
Division'' (Q.J^ 1 •S. 66 . pp. 235-245). Mr. J Gray 
maintains that " cell-divisiou may be accounted for 
by the movement of the two asters away from each 
other," and that " there is no necessity to postulate 
regions of differential surface tension at the poles or 
equator of the cell ’’ 

These conclusions arc drawn chiefly from the 
results of a .senes of experiments in which the cftect 
of " acid ’’ sea*water on the cleaving eggs of Echinus 
mthans is interpreted in the light of the effect of 
increased hydrogen-ion concentration on an oil-watcr 
interface Mr. Gray points out tliat there is un- 
d()iibt<‘dlv a lipoKl or oily phase in the protoplasmic 
surface, but, if any value is to be placed on the 
analogy between the effect of acid on cleaving eggs 
and oil an oil-watci surface, one has to suppose that 
the lijioid phase in the protoplasmic surface is a 
continuous phase, otheiwise two different types of 
suifacc are being dealt with. Tins view, as pointed 
out bv Hayings (2nd Jfrit Assoi. Kcp. Colloids, 1918), 
would necessitate that the volume of the cell should 
not have any definite relation to the osmotic pressure 
of the external solution. 

In tliese experiments it was shown that if the egg, 
in winch a cleavage furrow had appeared, is placed 
in '‘acid’’ sea-w'ater, the furrow disappears and, 
owing to the unknown force which elongates the 
egg, e(|iulibnum is attained when tlie egg has the 
form of a cylinder with hemi.spliencal ends The 
shape ol ihe dividing egg is slated to bo dependent 
entirely oii fci) tlu; surface tension at tht egg surface, 
and {!>) ttie other force acting against the surface 
tension which produces elongation of tlu' cell axis 
and iH " associati'fl m some way with the elongation 
of tlie aslial figure ” Now the pu-ssure inside the 
fluid egg nl any region due to surface tension can be 
determined from the curvature of the egg surface 
in that region. Since the egg is presumed to be in 
equilibrium at any stage during mitosis, any in- 
ecpialities in pressure due to the surface leiisioit and 
resullmg from the varying curvature, must be 
counteracted by thc^ second " elongating ’’ force 
In the case quoted above, 111 w'hich the dividing egg 
IS in equilibrium wlicn its shape is that of a cylinder 
with hemispherical ends, it ls easy to show'*lhat the 
pressure inside the beniispherical caps due to surface 
tension is exactly twice the pressure inside the 
cylindrical portion due to surface tension Thus the 
eiougating force, of which the astral figure is to some 
degree an expression, must produce a dilferential 
pressure on the inside of the egg surface, such that 
the pressure exerted over the middle cylindrical 
portion is uniform {ind equal to half the" pressure 
produced over the hemispherical ends. If the view 
Is accepted that the mitotic figure is in any way. 
connected!' w^th .the fpxce that prodaces elongation 
and thin^ the 10>othes^ th^ 


this fon:e is essentially a polar fdree must be adopted, 
and it is difficult to see how any polar force could 
produce Such a distribution of force.s as is necessitated 
to produce equilibrium in the fluid cylindrical egg 
described by Mr. Gray. 

He further describes ai^ experiment as due to 
Plateau, on a drop of oil placed between two 
metal nngs " so as to form h complete cylinder " 
(of course, with spherical end surfaces), which, 
on moving the two rings apart, changed in 
form, when the distance belweeii the rings became 
greater than j tlie diameter of the rings, in the 
same way as a dividing egg. The exact reference to 
this experiment is not given, but the experiment is' 
very similar to one that Plateau earned out on the 
stability of a fluid catcuoidal surface According 
to Mr. Gray a cleaving egg can be divided into three 
parts : a middle cylindrical poition and two convex 
ends to this cylinder. The middle cylinder is taken 
to be analogous to the drop of oil m Plateau’s experi¬ 
ment It IS obvious, however, that the wliole of this 
exponmont depends on the fact tJiat llie two rings, 
as they are being moved ap.irt, exert a lateral thrust 
on the surface film of the diop. Is one, then, to 
believe that the force which causes the egg to elongate 
also exerts a lateral thrust in two parallel planes 
corresponding to the two rings ? Actually, if there 
i.s sufficient oil between the tw'o rings they may be 
moved apart to a distance equal to ir times the 
diameter of the rings befoic the central cylindrical 
portion becomes unstable and divides, but this m no 
way resembles the form of any cleaving egg, so far as 
1 am aware 

While 1 (|iiit<“ agree with Mr. Gra) that the mitotic 
force counteracts the effects due to suiface tension. 
It .seems to me that one cannot account for the 
stability of Ins cyliiidinal stage on the supposition 
ot iiniforni surface tension over the whole egg surface, 
without ascribing to lliat mitotic force properties 
that one would hesitate to ascribe to forces focussed 
round two definite cciitre.s Unless tlie view that 
the forces winch elongafe the egg are correlated with 
the spatial lelations of the two centrosomes is adopted, 
all the inorpliological evidence of the mechanism of 
cell-division is neglected. 

In tile introduction to his paper Mr. Cray says that 
tlieories postulating a higher or lower surface tension 
at tlie equator of a cleaving cell are of little value, as 
" there is no apparent means of determining how 
such a state of affairs could arise.” In many cells 
It has been shown that the cytoplasmic inclusions 
are arranged around the centrosomes as foci, and 
iuitJHT, that the distribution of these elements may 
b<‘ correlated witii the apparent activity of the centro¬ 
somes Prom tins it may be inferred that there are 
substanccr. m the egg which are repelled or attracted, 
either directly 01 indirectly, by the centrosomes. 
One of the first events m the cleavage of an Echinus 
egg IS the appearance of two ” active ” centrosomes. 
Tliese aie approximately syminctncally placed in 
tile egg and move apart from one another. Sub¬ 
stances repelled by the centrosomes will tend to gather 
at the surface of the egg, but, as the centrosomes 
move apart, these liodies, once having leached the 
surface, will move towards that region of the egg 
surface in the plane in betwven the two centrosomes, 
which is termed the equator of the egg. If the pres¬ 
ence of these substances m the surface film of the egg 
affects in any way the surface tension of the proto¬ 
plasmic surface, here is a mechanism whereby there 
mav arise a differential surface tendon over the surface 
of cleaving egg. . H. Graham Cannon. . 

Imperial College gf Science and Technology, 

, ^uth Keiwflnffton, Loudon, S.W.7. 
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M a purny structure, the mass of the 

■iiftom itself must be due to the resultant of the electric 
»^ass of the charged particles which make up its 
-^ructure. We shall see that only a small fraction 
of the mass of an atom can be ascribed to the negative 
electrons contained in it, but the main part is to be 
ascribed to the positively charged units of its structure. 
One of the main difficulties in our attack on the question 
of atomic constitution has lain in the uncertainty of 
the nature of positive electricity. Without entering 
upon the changes in point of view on this important 
question, it may suffice to .say that the evidence as a 
whole supports the idea that the nucleus of the hydrogen 
atom, I e. a positively charged atom of hydrogen, is 
tlic positive electron. No evidence has been obtained 
of the existence of a positively charged unit of mass 
less than that of the hydrogen nucleus, either in 
vacuum tubes or in the transformation of the radio- 
*acti\'e atoms, where the processes occurring arc very 
fundamental in character. 

It might a priori have been anticipated that the 
positive electron .should be the counterpart of the 
negative electron and have the same small mass. 
There is, however, not the slightest evidence of the 
existence ot sucli a counterpart. On the views out¬ 
lined, the positive and negative electrons both consist 
of tlie fundamental unit of (harge, but the mass of 
the positive is about 1800 limes that of the negative. 
This difTerence in the mass of the two electrons seems 
a fundamental fact of nature and, indeed, is essential 
for the exi.sience of atoms as we know them. The 
unsymmetrieal distribution of positive and negative- 
electricity that is characteristic for all atoms is a 
consequence of this wide difference in the mass of the 
ultimate electron.s whicli compose their structure. No 
explanation can be offered at the moment wliy such 
a difference should exist between positive and negative 
elei'tncity. 

Since ,t may be argued that a positive unit of elec¬ 
tricity a.'jsociated with a much smaller^muss than the 
hydrogen nucleus ma} yet be discovered, it may be 
de.sirable not to prejudge the question by calling the 
hydrogen nucleus the positive electron. For this 
reason, and also for brevity, it has been proposed that 
the name “ proton ” should be given to the unit of 
positive electricity associated in the free state witli a 
mass about that of the hydrogen nucleus, namely, 
about 1-007 ifi terms of 0 =*r 6 . A name for this unit 
will be found very convenient in discussing the inner 
structure ot atoms. In tlie following, the term “ elec¬ 
tron ” will be applied only to the well-known negative 
unit of eleclricity of small mass. 

On the classical electrical theory, the mass of the 
electron can be accounted for liy supposing that the 
negative electricity is distriliutcd on a spherical surface 
of radius about j x 10“** cm. This is merely an 
- estimate, but probably gives the right order of magni- 
jlude of Uie dimensions, though it should be pointed 
put that in some recent theories of Compton and others 
been supposed that the electron behaves like a 
of which are about 10 


ejiperi- 

the 

olsfer' estiiwe ^ size. Taking on 

the'older' theory, the greater mass of the/Jtrtjtdp U to 
be explained by suppo.sing that the disttjbU^c^'-of 
electri('ity is much moie (tincenlrated for thej^o^n 
than for the electron Supposing the shape spheHi^, 
the radius of the proton sliould be only ofj^at 
of tlie electron. If this be so, the jiroton hasra® 
smallest dimensions of any [larncle known to us. 'It 
is admittedly \ery difficult to give any convincing 
proof in support of this contention, but at the ,'s 4 me 
time there is no evidence agaiii.st it. From the point 
of view of simplu'ily ol explanaiion. it is natiiral to 
make the assumption lliui the proton and the electron 
are the fundamental units of whu li all atoms are built. 

It would take too long to uuisider in any detail the 
gradual development in the last twenty years of oar 
ideas on llie structure of atoms. Progress has depended 
mainly on a clearer understanding of the lelatiVe pitrt 
played by positive and negative eleetrii ity in atomic 
structure. Jt is now generally accepted that 'the 
atom is an electrical sy.stcm and tliat tlic atoms of 
all the elements have a similar type of structure. 

The nuclear theory of atomic constitution has been 
found to be of extraordinary value in offering an' 
explanation of tlic fundamental fai ls that have come 
to light, and is now generally employed m all detailed 
theories of atomic constitution. At the centra of each 
atom is a massive positively charged nucleus of dimen¬ 
sions minute compared with the diameter of the atom. 
Tins nucleus is surrounded l)y a distribution of negative 
electrons which extend to a distance, and occupy rathet 
than fill a region of diameter about 2 x lo'^cm. Af^rt 
from the ma.ss of the atom, which resides mainly ill the 
nucleus, the number and distribution of the Outer 
eIectron.s, on which the ordinary physical and chemical 
properties of the atom depc'iid, are controlled by the 
magnitude of tlie nuclear charge. The position and 
motions of the external electrons are only slightly 
affected liy the mass of the nucleus. According to 
this view’ of the atom, the [iroblcm of its constitution 
naturally falls into two parts—first, the distribution 
and mode of motion of the outer elec t rons, and secondly, 
the structure of the nucleus and the magnitude of Che 
re.sultant positive charge carried b) ii. In a neutral 
atom the number of external electrons is oSviously 
equal in number to the units of positive (resultant) 
charge on. the nucleus. 

Tlie general conception of the nuclear atom’ arose 
from the need of explanation ot the very large deflec¬ 
tions experienced by swift a- and /i-particles in passing 
through the atoms of matter. A study of the number 
of a-partieles scattered through difteient angles showed 
that there must be a very intense elec tric field within . 
the atom, and gave us a metiiod ot estimating 'the 
magnitude of the charge on the nucleus. Similarly 
the scattering of X-ray.s by the outer electrons provided 
us with an estimate of the number ot these electrons 
in the atom, and the two mctliods gave cohcardwit 
values. The next great advance we owe to the e^tperi- 
raents of Moseley on the X-ray spectra of the elernents. 
He showed that lus ejyierimcnls received a sitnple 
•explanationTf thc.nimlcar charge varied bj;dhe’ unit 
om atom to the next, ‘ Jh aS^tion, 
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it was deduced that the aqtual magnitude, of the 
nuclear charge of an atom in fundame;iUl units is 
equal to the atomic or ordinal number when the 
elements were arranged in order of increasing atomic 
weight. On this view, the nuclear charge of hydrogen 
is 1, of helium 2, lithium 3, Snd so on up to the heaviest 
element uranium, ol charge 92. It has been found that 
bet^yeen these limits, with few I'xceptions, all nuilear 
charges are represented by known elements. 

This relation, lound by Moselc\, lietween the atoms 
of the elements is of unexpected .simplicity and of 
extraordmary interest. The properties ol an atom 
arc defined )>> a whole number winch vanes by unity 
in passing from rmc atom to the next. This number 
not only represents the onlinal number of the elements, 
but also llie magnitude ol the charge ol the nucleus 
and the number of outer electrons. It could scarcely 
have been anticipated that, possibly with few excep¬ 
tions, all nuclear i barges lictwecn 1 and 92 would 
repre.scnt elements lound on the earth. With the 
exception of the radio-active elements, the atoms are 
all stable for intervals represented by millions of years. 
The atomic weiglit of an clement is not nearly so funda¬ 
mental a property of tiic atom as its nuclear charge, 
for its weight depends upon the inner structure of 
the nucleus, which may be different for atoms of the 
same nuclear charge. 
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in the m^s' and ftf^ettire ;oi huctel, •.^ 

Prom the radio-active evidence it seems clear that 
the nuclear structure contains both helium nuclei and,, 
electrons. In the uranium-raduim series of transforma- 
tions, eight helium nuclei are emitted and six electrons, 
and it is natural to suppose that the helium nuclei and 
electrons that are ejected act as units of the nuclear 
stnicture. It is clear from these results that the nuclear 
charge of an element is the excess ot the po.siiive 
charges in the nucleus over the negative. It is a 
striking fact that no protons (11 nuclei) apficar to be 
emitted in any ot the radio-active transformations, but 
only helium nuclei and electrons. 

Some very definite and important information on 
the structure of nuclei has been obtained by Aston m 
his experiments to show the existence of i.sotopes in ■ 



The most definite intormiUion we have of the struc¬ 
ture of the niuieiis lias been obtained from a study 
of the modes of disintegration ol tlic radio-active 
atoms. In the gre.xt majority ol cases the atoms 
break up with the expulsion of a single a-|)aiticlc 
which represents the doubly charged nucleus ot the 
helium atom; in oilier cases a swilt /^-ray or electron 
js liberated. Tiien' can he no doubt that these pailiclcs 
are liberated from tlie nuclei of the radio-active atoms. 
This is clearl) shown by the \ariation of the atomic 
numbers of tiie mk cossive c'lements in the long .senes 
of tran.sformations ol uranium and thorium {sec Fig. i) 
The expulsion ot an a-parlicle lowers the nuclear 
charge of the atom by two units and its mass by four, 
while the cxpulsmn of an electron laises it hy one. 
On this simple basis we (<ui at once deiluce the atomic 
number and, consequent 1\, the general chemical prop¬ 
erties of the long senes of radio-active elements. In 
this way we tan understand at once the appearance 
in the radioactive sene.s ot i.sotopcs, i.c. elements of 
the same nuclear charge but ditfereni atomic masses. 

The existence of isotopic citanenis was firsl brought 
to light from a study of die r.idio-actne elements. 
For example, radium-/}, radium-Z) and the end product, 
uranium-lead, are isotopes uf lead of nuclear charge 
82, but of masses 214, 210, and 206 res|)ecli\ely. As 
regards ordmarv’ chemical and plusical properties, 
they are indistmginshahle from one another, differing 
onlv in properties that depend on the nucleus, namely, 
atomic mass and radio-activity. For example radium- 
B and radium-// Ixith emit //-rays, but with different 
velocities, while their aserage Iile is widely different. 
Uranium-lead, on the other hand, is non-radioactivc. 
Many similar examples can be taken from the Uioriym 
and actinium series of elements. These illustrations 
show cle^iriy that elemejits may have almost identical 
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the ordinary stable elements liy the well-known 
positive-ray method. He lound that a niimiier of 
the elements w'ere simple and contained no isotopes. 
Examples of such “pure” elements are tarbon, 
nitrogen, oxygen, and fluorine. It is signifn-unt that 
the atomic w'eights ot these elements are nearlv whole 
numbers in terms of 0 =^t 6; on the (jd.er hand, 
elements such as neon, ciilorine, krypton, and many 
others consisted of mixtures ot two or more isotopes 
of different atomic' masses. Aston found that within 
the limit of error- about 1 in looo- the atomic weights 
of these isotopes were w'hole numbers on the oxygen 
scale. This is a \er\ important result, and .suggest.s 
that the nuclci,of elements are built up In the addition 
ot protons, of mass neaily one, in the nuclear com¬ 
bination. 

[Experimental exidence w’as here gnen of the libera¬ 
tion of protons from the elements boron, nitrogen, 
fluorine, sodium, aluminium, and phosphorus. See 
Nature of May 6, p. 584.J 

From the radio-active evidence, we know that the 
nuclei of heavy atoms arc tnnlt up, m part at least, 
of helium nuclei and elcctronsj while it also seems 
clear that the proton can be released from the nuclei 
of certain light atoms. It is, however, xery natural 
to suppos? that the helium nucleus which carries two 
positive charges i.s a sccondarv building unit, composed 
of a close comlanation of protons and electrons, namely, 

4 jirotoiis and 2 electrons. 

From the point of view of .simplicity, such a con- , 
ception has much m its favour, althougli it should be 
mentioned that it seems at the moment impossibly ' 
to prove its correctness. If, however, w’c take this 
structure of the helium nucleus as a working hypot^esisj. 
certain very important«ons^equeac^ fol^ 'CJln tlie', 
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oxygen very nearly 
4*000, «^e: the^drogeK atom, ha$ a mas? i-oa77. 
The nte of the helium atbnf is thus considerably less 
than that of four free H nuclei. Disregarding the small 
jnaK of the electrons, in the formation of i gram of 
heHum from hydrogen there would be a loss of mass 
of 7'7 milligrams. 

■ It IS now generally accepted that if the formation 
of a complex system is accompanied by the radiation 
of energy E, the reduction of the mass m of the system 
is given by where c is the velocity of light. 

This relation between mass and energy fallows not 
only as a direct ronseciuence of the theory of relativity, 
but can be derived directly from Maxwell’s theory, as 
pointed out by Larmor. On this relation, the energy 
E liberated in the formation of i grm. of helium from 
hydrogen is equal to 6-9 x 10^® ergs or i*6 x 10" grarnme- 
ealories. Tins is an enormous amount of energy, large 
compared even with the total energy emitted during 
the complete disintegration of i grm. of radium and 
its products, namely, about 3*7 x 10® gramme-calories. 
It can i>e calculated that the energy radiated in forming 
one atom of helium is e(|mvalent to the energy carried 
, by three or tour swift <i-part!cles from radium. On this 
view we can at once understand why it should lie im¬ 
possible to lireak up the helium nucleus by a collision 
witli an a-parlitic. In fact, the helium atom should 
be by lar the most stable of all the lomplex atoms. 

It has lieen {lointcd out by Perrin and Eddington 
that in ail probabilitv the energy of radiation from our 
sun and the stars is derived mainly from the enormous 
emission ot energ)' airompanyrng t)ie formation of 
helium from hydrogen. If this be the case, it is ea.sy 
to show that sunicient energy can be dcrixed from tins 
source for our sun to radiate at its present rale for 
several thousand million ye.ars, wheicas tlie older 
theories ol Kelvin and TIelmholt/, m whicli tlic lu'at 
of tile sun is ascribed to the gr.tdual coiKentration of 
the material under grnvitv', make the life of the sun 
mui h shorter than modern estimates ot the age of the 
earth and appeal to be quite inadeijuatc to [irovide 
the re<iiiis'(c‘ energv. 

'J'his inleiiUing suggestion of the [irohfible origin of 
the greater part ol the enormous energy radiated by 
the sun and stars is one ot the first-lruits of the m- 
ve.sUgations on the structure of atoms ft is believed 
that the formation of helium from hydrogen occurs 
under certain conditions m the great central furnace 
of the sun and stars, hut there is no evidence, so far, 
that this combination can be produced under laboiatory 


conditions. It may be that it can be effected only 
under': conditions of very high temperature and 
enormous intensity of mdiation such as occur in the 
interior of a sun. Even then the process of formation 
may go on at a very slow rate and for periods measured 
by millions of years. * 

Most workers on the problem of atomic constitution 
lake as a working liypothesi.s lliai llic atoms of matter 
arc purely electrical structures, and that ultimately 
it is hoped to explain all the properties of atoms as a 
result ot certain combinations of llie two iundanienlal 
units of positive and negative electncil), the proton 
and electron. Some of the more suecessUil methods 
of attack tluil have been made on this most difficult 
of problems have been indicated. During r<‘tcnl years, 
unexpectedly rapid advances have been made in our 
knowledge, liut we have only made a beemning in the 
attack on a very great and intricate problem. 

Great dinieultics arise the moment vve <onsider why 
the nucleus of an atom holds together, and piogress 
seems likely to be slow because it sfvms clear that 
the ordinary lavvs of fone between cUstnlied jiarticles 
break down at such minute distanecv Hiere are, how¬ 
ever, a number of olivunis lines of attack that may yield 
us very valuable information. In partnular, a closer 
study ol the inodes ot tninsfoimalion of radio-active 
bodies, where tlie process ol devolution of elements 
l.ike.s place liefore our eyc^, may be e\p<-iied to give 
mucli important data. ])uring rc'ccnl venrs the study 
of tlie 7- or very jicnetraling X-ra>'s irom radm-aclive 
bodies has progressed verv r.ipidiv. The general 
evidence indicates tlial the y-rays, like the a- and fi- 
particle, have their origin m the nucleus The study 
of the y-ravs lliiis gives iis information of the frequency 
of viiaalion of the electrons which form p.irt of the 
nuclear structure. In addition, Kills has shown that 
11 ajipears probable tliat ilic laws of quantum dynamics 
which govern the motions and vibrations of Ik- outer 
electrons applv also to the nuclear electrons. If this 
conclusion can be verified, it offers (he liope that we 
ina) be able later to form some idea of the detailed 
structure ol nuclei. There are also a number of other 
lines of evidence that will have to be taken into account 
in lormulaling any definite theory ol the evolution 
of the elements; for example, Harkins has pointed 
out some very interesting legations that ajipcar to exist 
between the relative abundance of elements in the 
earth and tlieir atomic number, while the close study 
of stellar evolution should ultimately throw much light 
on the gc'iicral problem. 


• The Royal Botanic 

I ^HK gardens of the Roval Kotanic So(ietv, 
Rcgent’.s Park, are one of tiie landiiarks of 
Konclon. They oerupy the wliole of the Inner Circle 
of Regent’s Park, an area of nearlv- 20 acre's, 'i'he 
accompanying acTophotograph sliovvs verv well then- 
main features. The Society was established hv Koval 
Charter in 1830, “for the promotion of hoUany in all 
its branches, and its application to medicine, arts, and 
manufactures, and a^so for the formation of extensive 
botemcal and ornamental gardens within tlic immediate 
vicinity" of the, metropolis.” The first president was 
the Dti^* and the first secretary Jakes 


Society’s Gardens. 

Du ( arle Sowerbv, a botanist and artist, whose father, 
james Sow’erby, was a well-known botanist in )iis time. 
The latter was author of “ Ivnglish Jlotany,” a classic 
collection of coloured drawings of Pritisli plants, and 
other vvork.s. The son, James De ( uric Sowerbv, in¬ 
herited hi.s father's tastes a.s a bot.imsl and artist. lie 
also handed on to his son and grandson the office of 
secretary, the latter resigning shortly before the war. 

Their Majesties the King and Que^en and Queen 
Alexandra, and H.R.H. the Prince of Wales are patrons 
of the society, imd the present President is'Vfecount 
La^elleife. .,yTk grounds of,the gardens ofiginally 





intended as the Sitd.lpr 

used a nursei^ guA(^.it' lliej^. .. . _ 

out as ah'exarhple-of Eh^UIv landscape'^’rdenlng/^' 
artifieia! lake being excavated and a mound formed’ 
• near the centre of the ground in the process. 7 n 1845 
the conservatory was erected. It was the first large 
iron house built in England, the jxalm-house at Kew 
being constructed later. The herbaceous garden, in 
which the plants were arranged according to the 
natutal orders, was also a novelty in its time. It 



St|feinhP 

In this house are also grown bananas, 
sugar cane, the sacred lotus, as well as a vaiiety'-^i 
tropical water plants and climbers. Some of the 
houses are devoted t» orchids, succulents, ferns, stos 
plants and bedding plants. 

A practical gardening school was e.slablished in 189 
and has done excellent work, Lady gardening studeh: 



A^Main Kntkaki-r. JI-.Muskum anu I.ibhaky. C^Fpi iuws" Rooms. D = Victorja Rboia Housh and (jHiiKNnousrs. R-C oNskRVATOiOf.- 
F^StUUBNiV HoUSK PHACriCAL GARDtMNt. ScHOOL. G=KiiCHES GaRDEN. H = OrI>KR RuDS and MBI SOROLOi.ICAI. InvIRUIMNTS. 
J^LaNE. K —kfK,K (>Akl>KN AND SuNUfAI. L*ToVVtK AND ''U.N ReCOHDBK. 


includes economic and medicinal plants, and has 
proved very useful to botanical .students throughout 
th^ Kistory of the gardens. As early as the ’eighties of 
last, century 600-800 students’ tickets were issued 
annually. The gardens have aEo been and are still 
an important source of specimen.^ for botanical teach¬ 
ing in London. The kitchen-gardtm and rock-garden 
arc.,©ther features having their .special uses. 

The greenhouse.^ are now in need of replacement, 
and that process will begin shortly with the erection of 
two new and modern houses. The museum contains 
an important collection of economic products, par- 
ticbUfly of tropical plants. The library is cbitfiy 
devQtei.-to, economic botany,^^j’ncluding agricultural 
and horticultural ^pj^yica^oJis*, The Victoria.iIon<S'-i 

- - ncd '2753, 


were first admitted in 1904, and they have been ver 
successful. They now number 22, and a new s.tudcnt 
house was recently built for'them. Thc.cour.se i 
practical ganlening extends over three vycars, an 
includes practice in all the operations of gardening, t 
well as a certain number of lectures. Those who hav 


completed the course have been very successful in th 
gardening rompetition.s of the Royal Jlorticultun 
Society and in obtaining situations. 

'rhe gardens are also recognised as a meteo^ologic^ 
station for London. The society possesses a Compfet 
set of instruments, and daily observations are 










NATU^$,, 


187 


^^vifi^ity ana, Jnaicmg thein the centre of a Botariical 
lastitute’ but the scheme was not adopted. Since the 
tiie gardens have taken on a new lease of life. 
fia energetic Superintendent has been appointed, who 
■bas already increased considerably the utility and the 
amenities of the gardens. Ground has been set apart 
for genetic experiments under the direction of Prof. 
Ruggles Gates, of King’s College, London. Several 
hard tennis courts have also been built, which are a 
wnsiderable source of income. 

In 1919 a Government Committee was appointed 
under tlie chairmanship of Sir David Prain, to con¬ 
sider how the work of the Royal Botanic Society could 
be made more useful from the scientific and educa¬ 
tional point of view. Definite recommendations were 
made, which it is hoped will he carried into effect us 
funds become available. The recommendations in¬ 
cluded (i) the establishment of a School of Economic 
Botany, where a knowledge of economic and tropical 
plants and their products could be obtained : (2) an 
Institute of Research, especially on the living plant and 
its plivsiology; (3) a centre for teaching in horticul¬ 
ture : and (4) courses in school gardening foi teacliers. 


oT.iiTvnnt 


^ , of-&utand 

^j{p^>Sr' and* initial outlay of for 

laboratories and equipment. Such an InstlfwTe of 
Economic Botany would he of enormous valtip to 
botany in this country, jfhd in particular. wOuJd 
contribute mucli to the economic clcvelopmfiit.'«f 
our tropical possession.^. 

It is highly desira!)le that tlic ncce^sary funds'tor 
this purpose should be forlbcomiug in ilic near future, 
.so that the reconstruction of gree^l10u^es and other 
buildings; which has l)econie C'senlia). can lie carried 
out in a .scheme harmonious with tlic present arrflijnge- 
ments of the gardens. Botany in Great Britain^b&s 
occupied in some respects a unjcjue position, especially 
in its many-sidedness and in tlic clo.seness of the 
relations which have usually existed with economic, 
agricultural,and horticultural interests,and an Institute 
ol Botanical Research of the kind recommended by the 
Government Committee in 1919 would jiplmhly'do 
more tlian any other measure for the advancement of 
botanical science throughout the Em[)ire. Any put^- 
spirited citizen wlio would set the esamplc of subscrib- . 
ing funds for this purpose would earn the gratitude of 
all tliose who liavc at heart the development of IjotantCftI ' 
science for the welfare of mankind. , •; 


Obituary. 


S. P. Smith. 

''PHE name of Stephenson Percy Smith, who.se death 
1 is reported at New Plymouth, New Zealand, is 
proliably more widely known than any other among 
students of Polynesian ethnology. Mr. Smith was 
born at Beccles in Suffolk, and arrived with his parents 
at the infant settlement of New Plymouth on February 
7,1850. In 185^ he entered the Govcinment Survey 
upwards through all grades and 
•oecoming ^ffweyor-General in 1889, a post which he 
beld till Ins retirement in 1900. Among a number of 
important and arduous departmental undertakings 
earned tlirough with conspicuous ability were the 
survey following the great eruption of Tarawera, and 
the mapping and charting of the ('liatham I.slands and 
the Kermadecs. His ability in affairs was recognised 
and made use of liy the New Zealand Government on 
several occasions, perhaps most notably when he was 
dispatched to Niue, where he drew up the constitution 
under wliicli that island has prospered ever since. 

In spite of his varied services to the Stale, it is 
in another capacity that he will be bc.st remembered, 
namely, as the leading authority on Polynesian tradi¬ 
tions. A few months Before his death a fourth edition 
appeared of “ Hawaiki: The Whence of the Maori,” 
a book which has been more widely read ipid more 
often quoted than any other modern work on Polynesia. 
In its latest form it has been considerably expanded, 
and It weightier and more mature, even, than before. 
He jjublished several other books dealing with the 
Maori, and a very large number of papers, every one 
of which is of value. 

. A service to ethnology almost as important as the 
publication of his own works wa#: [)erformed by Percy 
Smith in ti>e .gap^city 6f president of il\e Polypesiap' 
Sdefety 


It and guided il until his dculh. Thirty volumes'the 
Journal have ap])eared, and the immense induSJry 
and the scholarship involved in editing them a^.in 
translating numberless papers published m thcm,.iv<wld 
alone constitute a notable life-work. By thus provid¬ 
ing a means for the rapid piil>lication of ethnQlogK*al 
research in New Zealand and the Pacific he performed 
a service for antliroixilogy in that part of the gfebe 
probably greater than has been rendered by any other 
worker in the field.. He was an honorary member 
of many scientific societies in different parts of the 
world, and in New Zealand had been honoured by a 
Fellowship of ihc New Zealand Institute, and by the 
award ol the Hector Medal. 

No one could meet Percy Smith wiliioiii recognising 
the strength and range of his intellect. He rendered 
ready help alike to great and small. His loss will be, 
felt not only hy tho.se who knew him personally and 
experienced his generous helji, but by every student 
who begins research m the field of which he w'as^'the 
unchallenged master. H. D. S. 




We notice witli regret the announcement of the 
death, on July 27 last, of Dr. A. J Harries. Dr. 
Harries, who was born in 1856 and received hi.s medical 
etWf’carion in London and Brussels, was well known tor 
his work on electro-therapeutics and kindred subjects. 
Among a number of mcdnal work.s which he published 
was ‘‘A Manual of Electro Therapeutics,” issued in 
1890; lie was also tlie author of papers on the dangers 
and uses of electricity, including one contributed .to the 
Leeds meeting of the British A.ssociation in 1890, in . 
which It was pointed out tjiat current strength, as^rell 
as yoltage, is. an important faitor in estiraAti^ the 
" " " life frqm. accidental 'contacfssv;:i^tth/’Rve ” 
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Current Topics and 


Dr. E. T. Whittaker, professor of mathematics in 
the University of Edinburgh, has been elected a 
Foreign Member of the ,Reale Accademia dei Lined, 
Rome. 

Sir Chaklks Parsons, inventor of the Parsons 
steam turbine, Dr J. H. Tudsbery, until recently 
secretary’ of tlic Institution of Civil Engineers, and Mr. 
C. le Maistre, Secretary of the International Electro- 
Technical Commission in Tvondon, have been elected 
honorary members of the Royal Dutch Institute of 
Engineers. 

The I). (1 IClhot gold medal of the National 
Academy of Sciences of the United States of America 
has been aAvarded to Dr. O. Abel, professor of pala’o- 
biology m the University of Vienna for his work, 
" Methoden dcr palaobiologischcn Forschung,” which 
forms a itart of Abderhalden’s “ Handbuch der 
biologischeu Arbeitsmethoden.” 

The Franklin Cold Medal of the Franklin Institute 
of Philadelphia was presented on July 26 by Imrd 
33 alfour to Sir Joseph J. Thomson, m the presence 
of a distinguished gathering of men of .science from 
Great Britain, Canada and the Ihntcd States of 
America. Tins medal, which wa.s instituted in 1914 
by SamiK'l Insull, is awarded annually “ to those 
workers in physic.d science or technology, without 
regard to country, whose efforts . . . have done 
most to adi’ance a knowledge of j>liysical science or 
its applications ” 


The annbal exhibition' of the Rdyal Photogiapjiic * 
Society for the present year will be held at 35 Russell ' 
Square, W.C.i, from September 18 to October 28,/ 
inclusive The exhibition will comprise the following 
sections : Pictorial Prints, Pictorial Lantern Slides, 
Pictorial Colour Transparencies and Prints, Natural 
History Subjects, Photomicrographs, Radiographs, 
Astronomical, Aerial, and Spectrum Photographs, 
Stereoscopic Slides, Scientihe Colour Work, and 
Technical Applications of Photography 

A CONFERENCE of representatives of tlie various 
branches of tlie tlairy industry in 1his country, held 
on July 28 at the Ministry of Agiiculture, under the 
chairmanship of Sir Francis Floud, was addressed by 
Prof. H E. Van Norman, president of the World’s 
Dairy Congress whioli it is proposed to hold in October 
1023 at Philadelphia At Ihe conclusion of the . 
meeting, the following resolution was jiasscd *— 

“ That this meeting, having heard Professor Van 
Norman’s statement of the objects, etc., of the World’s 
Dairy ('engross to be held in the United States of 
Aincnea in October is of opinion that this 

country should be adequately represented at the 
Congress, and it requests the Ministry of Agriculture 
m coiHunctioii with the Ministry of Healtli to mvito 
the various Associations and bodies interested in the 
Milk Industry to nominate representatives to serve 
oil a CJcneral CommiUce to organise the representa¬ 
tion of the Industry in England and Wales at the 
Congress ” 


Mr. W. H. Dines, Director of the Aerological 
Observatoiy of the Mctcoiological Office at Benson, 
has retired after many years' service in connexion 
with the upper air. The Meteorological Magazine for 
July, speaking of his retirement, mentions Mr. Dines 
as a link with tlic past. After a tiainmgm mechanical 
engineering, and with a Wrangler's degree at Cam¬ 
bridge, he was specially qualified to undertake the 
direction and m.in.igcriicnt of an observatory for 
the upper air Idiich of lus earlier work was effected 
with kites. The upper air work is said by Sir Napier 
Shaw to have been successful beyond hope and 
expectation, though both were high, and pre-eminence 
is claimed for the high-water mark of tJie investiga¬ 
tions in this country. Mr. Dines’s services to science 
and the State have been of the highest order and 
bf very special value during the development of 
aircraft and engines, and the maximum result has 
be«tt achieved with the minimum of cost His 
payment as Diiector was a .small honorarium and 
out-of pocket expenses. 

A LOAN collection of water-colours of New Zealand, 
by Mr. C. N. Worsley, is at present being shown in the 
New Zealand Court of the exhibition galleries of the 
Imperial Institute. The pictures give an excellent 
impression of the beauty of the scenery of New Zea¬ 
land. Among the new collections recently added to 
the galleries is a representation of the resources of 
British North Borneo, which includes an exhibit 
illustrating the impoFtant tobacco.industry. 

NO. * 7 ' 53 , ' 


Mr. Norman L Silvester sends us from Pang- 
bourne, Berks, a specimen of Scabious having a 
remarkable malformation of the head J'resumably 
a ca.se of forking of the original bud, one “ half " 
has grown to produce a complete head, the other 
" half ” has> remained shoit and produced a few 
florets only. 

Mr K N«rris, Purlcy, writes to r<‘Cord that an 
albino crested newt {Molge crestatu) was found in a 
pond at Sanderstead, Surrey, on Friday, June 30. 
Instead of the usual form, dark grey or blackish 
brown, with orange underparls blotched with black, 
the specimen is creamy wlute with pink eyes. It is 
at present exhibited at the naturalist’s stores of Mr. 
G. A. Bentall, 392 Strand, W.C.2. 

We recently mentioned (July 8, p. 54) a com¬ 
munication by Mr. Hazeldcne^ Warren publislied in 
the June issue of Man, on the subject of the Red 
Cnag Flints of Foxhall. In the July issue of Man 
Mr J. Rfcid Moir presents a rejoinder to Mr Warren's 
criticisms We cannot find space for further reference 
to the discussion, but think it worth while to direct 
attention to Mr Moir’s rcjily. 

In an article on radio direction-finding in flying 
machines in Nature of July 8, p. 59, it was stated 
that Mr. (Gregory Breit worked out mathematically.’ 
the nature of the field from the‘two horizontal .coils 
which are used, but no o^er names‘arg mentioned,; 
Mr. Breit now writes to point cfiit. that the 0)1 

- -- ,.'i '‘-.-.I . .-.ii' ' ! ■' 
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coils as a transmitter was due, to Mr. WHIougliby. 
Mr. Breit's own work was confined to the calculation 
of the radiation from the Willoughby transmitter. 

The Imperial Bureau of Mycology, in addition to 
its other activities, has recently begun the publica¬ 
tion, under the editorship of the director. Dr. E. J. 
Butler, of the Review of Applied Mycology. One 
of the im])ortant functions of the Bureau is the 
accumulation and distribution of information on all 
matters connected with the diseases of plants, and the 
co-onhnation of investigations in this particular 
field of .study to enable workers m all parts of the 
world to keep in touch with recent research. In 
order that this may be accomplished a complete 
index ol the literature is to be kept, and abstracts 
of tile more important investigations will be pub- 


.hshfid. The review being issije^; monthly and 
several numbers have alr^y The im¬ 

portance of a periodical of this kind istihid by a 
competent authority is obvious, and if the 
abstracting can be maintained at its present high 
level and the review i:ftbhslied punctually, with 
abstracts well up-to-date, it will be of great Mrvice 
to economic mycologists 

Major T. E. Chipp, Con.scrvator of Forests, Gold 
Coast, since igii, and previously assistant director 
of the Botanic (»ardens, Singapore, has been appointed 
assistant director of the Royal Botanic Gardens, Kew. 
Major Chipp r(‘ccive<l part of his early training at 
Kew and worked as a temporary technical assistant 
in the Herbarium Later he went as demonstrator 
in botany at the Hirkbeclt College, and in X910 
was appointed an assistant Conser\ alor of Forests in 
West Africa 


Our Astronomical Column. 


I.ARGE Firhuau. ON JULY 2(> —The Toroiito corre¬ 
spondent of the Times, in a !nc,s,sagc dated July 
2(). leports that a loud explosion .sliwk the ground 
for 20 Hides round Wynward, Saskatchewan, and 
that a giant meteor was seen to fall into the Big 
Oiiill T.ake A large fiery ball was observed hy 
man> jiersons in the district to diop from tin* clear 
sky, and after it had sunk m the waters of the lake, 
clouds of steam are said to have risen from the 
surfdi e 

Other reports have come from Vanscoy, south¬ 
east of Sa^katoon, which is in longitude 107J' west, 
ami iioitli latitude The inhabitants of this 

neighliouihood heard five or six explosions, and the 
ground lying between Vanscoy and i’lkc l.ake was 
.severely .shaken. 

No further (hdails of a definite character have yet 
been receivi'd, ami it is difficult from the information 
at hand to draw s,ife c<im liisions other than tliat a 
larg(“ lin'ball descended lU'ar the places named, .ind 
apparcntlv fell to tin* earth. The date of July -J5 
or 2() IS Tie wlien large meteors are usuallv abundant 
rile priiH ijial shower is sometimes,dir(;ctcd from 
near (Ik* ^lar.s «, and a., Cajiricoini The nieteois 
of this sho\v<“r are <»ften brilliant, and they traverse 
long paths with slow motion It is (|uite possible 
that one of the objects composing this stream may 
have fallen to tlie earlli, and is identical witli the 
fircbfili observed 

I'm; System oi* Casior,—T ins interesting system 
has bei'n the subject of much research iincc the 
eariu'st known observation of it as a binary by 
Bradley and Pound in 1719 The determination ot 
the piTiod was noafly liopele.ss until comparatively 
reel'lltly : until 40 years ago some computcis put 
forwaril values so large as jooo years. But with tlic 
approach to periastron, winch is due ift some 30 
years, tin* problem is .simplified, and Mr W Rabe, • 
m an exhaustive .study of the system in A sir. Nach , 
No. 51O4-5, gives the following elements : a =(i*'-o0, 
*'=0-3593, 1=66^*79. «r=8i®-()7. '^ = 

^'? 5473 . Period 306-28 years. The probable error of 
the period is given as 5 years. The orbit coincides 
practically with the minimum ellipse drawn by Mr 
Lewis in his Memoir on the Struve double stars. 
The analy.sis of the observations by Mr. Rabe supports 
the susgcstioh, first vaguely made by Mr. Burnham 
(Mon. Not. R.A.S., vol 51), that the fainter star has 

NO-'■ 


a fairly close unseen companion, the peruKl being about 
years Tin* sp('ctros(<ipic observations of radial 
velocity arc stated to agree witli tins hyjiotbesis-. 
The parallax of the svstem is discussed, and the 
value o"-0745 adoptccl Tlie combined mass is then 
5-74 111 terms of the sun , Kahe assigns 3-33 of this 
to the brighter star, 2-41 to the fainter. If the 
suppo.sed unsei'ii companion is real then its mass 
accounts for o-(>o of the 2-.| i 

Both of the visible stars are spectroscopic binaries, 
and from the velocities niea.siired it had been con* 
jectiired that the fainter star wa,s the more massive. 
Tins, however, involved the doubtful assumption that 
the spectroscopic orbits weie coplanar with the priii- 
cipal orbit, an assumption rendered improbable by 
Mr Rabe’s discussion /\s the distant companion C 
IS also a member of the sv-sti'in, there would seem to 
be at least six compoiu'nts altogether 

Tlio proper motion of the centre of gravity could 
not be given till the mass-ratio w,is determined. 
aMr Rabe gives it as -o“-oi34 m K A , and -o"*io8 
in Uccl Combining this with the radial velocity, 
and correcting for solar motion, the true velocity is 
10-46 km/sec towards RA 303" 5, Deck -i-42‘'*5. 
This agrees with the motion of a group of 22 A-stars 
of Drift I discussed by Prof Plummer 


The Do.minion Astkorhvsicai. Observatory, Vic¬ 
toria — fhibluatioii No. 26 of vol i. of this observa- 
lory contains a list of 88 n(;\v spectroscopic binaries 
dis( overed there, in addition to the lirst 100 announced 
in No 10. The spectrograph is mounted on the 
72-mch rcfle<itor which is used as a Cassegrain with, 
eijuivalenl focal length roo leet Analysis of the 
stars .shows that they are distributed through all 
spectral types, but 90 per cent belong to types B, A 
anil F. Of the H-stars about every seconn one in¬ 
vestigated proved to be binary, suggesting that 
duplicity may bo tlic normal aci.onipamnient of fbe 
attainment of this tvpe, for in some cases the 
variable velocity would not be detected if its com¬ 
ponent in the line of sight was small The fallowing 
star of the pair - 1800 (separation 3''*5) 1^ one'of the 
.stars on the list The preceding star has a fixed- 
velocity, while the following one shows in the "(fiolet 
“'beautiful sharp douWe lines with a separation of 
about 70 km.” Another star is Boss 4777, which is 
the distant comtwinion (46') of 0 Lvrae. : - - •' 
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TnK. Kwakiutl Indians. —The report o£ thB’ 
Peabody Museum of American Archaeology and 
Ethnology, at Harvaifl University, for 1020-1921, 
publish^ in 1922, recools the results of manv 
expeditions. The one of chief interest to British 
readers is a visit to the Kwakiutl Indians of British 
Columbia, made by Dr C. I*' Nevveombe, to look 
for the few remaining house-posts or other large 
carvings of those Indians. From Kalukwis village 
on.Tournour Jd. he secured two line house-p>osts, 
about sixteen feet high and nearly four feet across 
Each is carved w’ltli figures representing the speaker 
of, the chief and the ancestral grizzly bear who was 
friendly to the founder of the family, giving him 
ri^ts to certain dances, and teaching him the use 
of the appropriate masks TIkso carvings are now 
on exhibition, and a house group of Kwakiutls has 
been added to the fourteen previously illustrating 
, the home life 0/ the American Indians. A new Hall 
of North American Ethnology was opened to the 
public in September 1920, but it needs more cases 
before the collections can be finally arranged. With 
the reduction in the price of plate glass, it is hoped 
that tlicse cases will soon be added. 


photogi^phihg a ^ 
on a reversed plate, w) 




• The Ethnoi.ogy of Sr.\NDiNAvrA.—Prof. II. F. 
Osborn contributes to Natural History of April last 
(voh xxii. No. 2) an article entitled " Our Ancestors 
,arrive in Scandinavia,” m which, with good illustra- 
\riOils, he sums up the latest conclusions on its arclun- 
olc^. From the chronological table he argues that 
, “ it becomes apparent that what the far-distant 
nOrrii'West was to our American pioneers, what 
Ultima Thule was to ancient luslonc times, such 
was Sijandinavia to the peoph; of the Mediterranean 
'bcuri^ts. In the course of tlioiisancls of years iinple- 
(ineAtsi symbols, and inventions—useful, religious, or 
artistic—slowly found their way westward and norlh- 
1vard,,ifrom Eastern Asia to Sweden, a distance which, 
thai^ks to tlic telephone, is to-day spanned in a few 
■;^onds. For example, copper is said to have been 
used,at Anau, Turkestan, about 4000 b c , and first 
ap^ars in Sweden 1500 years later—namely, 2500 
B.c. The Age of Bronze, which was in full sway in 
Egypt and Chaldea by 3000 bc, makes its fust 
^pearance in Sweden eight hundred years later. 
InuS.within a period of eight thousand years our 
ancestors arrived in Scandinavia and passed through 
'a long hunting stage of evolution with only Hint 
implements; Uiroiigh all the Neolithic phases: through 
a superb development both of the art of fimt and of 
bronze; into the culminating pciiod of the Age 
of Iron." 

' Forging of Fingbr-pkints. —It is disconcert¬ 
ing to learn from an article by Mr. J C Goochvm m 
thellthird number of the new publication. Dactylo¬ 
graphy, that the practice of forging finger-prints is 
increasing and will soon beiome a problem for New 
ScQtland Yard. The criminal must first obtain 
specimens of the prints of the dupe on wlioin he 
intends that su.spici()n should fall This he does by 
arranging that the dupe leaves his prints on a glass, 
or on a polished piece of furniture, after which the 
prints are photographed, (^ne method of forging 
involVi^ the use of a rubber stamp, ivhcre a facsimile 
of the original is reproduced on the rubber by means 
'of transfer paper, and the surrounding rubber deftly 
pared away with a sharp knife. The second method 
u. to take a negative cast of the ftnger to be forged 
by.,pressing it into a mould of soft wax, plater of 


;Ch is clamped to a' dupIiSi^. 
plate made of gelatine mixed with bichromate Of ‘ 
potassium. The two are exposed to the light, with' 
the photographic negative nearer to the light, and 
the sensitised surface touching the gelatine. 

Fossil Fish from Southf.rn Fialy. — Prof. 
Geremia D’Erasmo describes ^nd figures in the 
Rendiconto dell’ Accademia delle Scienze, Napoli 
(Ser. III., vol. xxviii.), .some fossil fish from southern 
Italy. They comprise an almost complete Picno- 
dont {Ccelodus costati, Hcckel) from the cenomanian 
beds of Alessano, province of Lecce, where examples 
of this group are scarce; a Leptolepis from the 
cretaceous of Roccadevandro, province of Caserta; 
as well as a Senola, a Thynnus, two species of Clupca, 
and a Pclamys from the pleistocene strata of Taianto. 

ItEDESCRiPTiON OF AN Eocenl Lizard.—D is¬ 
covered and described fifty years ago, the remains of 
Santwa ensidens, Leidy, from the Bndgcr deposits 
(Eocene) of Wyonung, have only recently been 
properly developed from the matrix. The unusual 
perfectness of the skeletal remains thus revealed have 
juslifi«.'d their redescription by Mr. C. "W. Gilmore 
(Proc. U.S. Nat Mus , vol lx.) The fossil proves to 
be a true member of the f.iniily Varamda*, which 
therefore contains the genus Varamis, largely made 
uj) of living species of lizards, and, the genus Saniwa, 
which now includes six or more extinct species, since 
Marsh’s 'rinnosaurus is considered by the author as 
congeneric with Samwa 

Owr. FROM THE Eocene of Wyoming —A fragment 
of a humerus and two vertebrae from the lUidger 
de])osils of Wyoming were refeired in i}^73 by Dr. 
J. Leidy to a lizard which he named Sannva major. 
The humerus is now shown by Mr. A. Wi-tmore 
(Pioc. Acad. Nat Sci, Philadelphia, vol Ixxiii) 
to bc avian and to represent an owl of the fajnily 
liubonidcC, similar m size to Huhatrix pcrspuillata, 
Latham. It does not resemble closely any 'existing 
genus of modern North American owls, but in a way 
combines characters pertaining to several The 
author assigns it tentatively to ShufeJdt’s genus 
Minerva under the new trivial name of M. saiirodosts, 
but admits tljat that genus, founded on a claw at 
first referred to Aquila, although from the same 
formation and district, may yet prove to be an 
incorrect receptacle for the new species. 

Systemaik Botany.—I' he forty-seven articles of 
the latest volume of the Kew Bulletin (Bulletin of Mis¬ 
cellaneous Inffirmation, Royal Botanic Gardens, Kew, 
1921 ; los net) are an index of the activities of the 
Royal Gardens They are mainly ot systematicmlercst, 
including revisions of genera, descriptions of novelUe.s, 
and notes on plants of botafiical or economical import¬ 
ance. A point of general interest whu h emerges is the 
indication of the gre.it amount Oi work which remains 
to be done before we can have an accurate knowledge 
of tjie constituents of the Jlorns of the dillcient parts 
of the wo^Ul. The revision of the Stip.a gra.sscs of 
Australia (by Miss J3. K. llughe.s) ludnates 40 
distinct forms in place of the 15 hitherto recogmsccl; 
it also liear.s out the common experience, ihul variation 
in anatomical structure of the leaf-blade of grasses 
does not run parallel with the characters of leaf and 
flower from which we infer their relationships. The 
incomplete state of our knowledge of the Central 
American forest flora is well illustrated by a revision 
of the genus Belotia, and of the family Tiliace®, in 
which T. A. Spragu^ ^tinguishes eleven spedes, an 
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ffoin the Cam^br’ tree '^{Ciimamomum'} 
'Ctonpfk^a). Some trees are found to be worthless, ' 
'.the oil yielding no solid camphor on distillation. 
rXarefuI examination discloses no perceptible botanical 
difference between good and worthless trees, but there 
may be pecuiiaritic.s which affect only the chemical 
products of the tree. Such physiological varieties 
are known in rubber and timber trees fnve.stigation 
indicates that climatic conditions, the age of the 
leaves wlien cut for distillation, and the general health 
of the tree have an important bearing on the yield. 

Bkitish and Irish Paguridea —The Paguridea 
(including hermit crabs and the stone crab) which have 
been found on the coasts of Ireland had been studieil 
by Mr C. M. Selbie, of the National Museum, 
Dublin, who died at the Somme in July 1916. The 
account now jniblished (Fisheries, Ireland, Sci. Invest. 
1921, I) has been completed from Mr. Selbic’s rough 
drafts by Dr S W Kemp. The material reported 
upon, nearly all obtained by the Irish Fishery Cruiser, 
contains elevch species, one of which— Nenuitopaguru'^ 
longiiorins —has not hitherto been known from British 
waters. 'I’o complete the list of British and Irish 
reprcsoiit.itions of this tribe there'are to be added an 
Irisli species of ICupagunis recorded m 1H6G, and two 
species—-one Diogcne.s and one Anapagiirus—known 
from tiu' shores of Gieat Britain but not) et discovered 
in Irish waters—a total of fourteen species The 
majority of the speues inhabit water that is shallow 
or of moderate depth, but one— Parapagunis pilo- 
siDKiHMS - IS a true deep-water species and occurs at 
depths ranging Iroin 250 to 22O0 fiitlioms Three of 
the fourteen specus extend north of the Arctic Circle 
au<l eight are found in the Mciliterranean There arc 
keys to the lamilics, genera, and species, and a 
systematic account is given of each species with 
■..notes on ils distribution. 

The Semi-Dieskl Engine.— -Owing to the high 
price of fuel in France at tlio present time the Mi'chan- 
leal Arts Committee of the Societ6 d'Kncourageraenl 
pour I'lndustnc nationale has thought it desirable to 
publish an account of the present jiosition of the 
semi-D’esid engine, and in consequence the May issue 
of tJic jUdlolin of the Society cemtams an article of 
nearly luo jiages on the subject from thi pen of M A. 
Schubert It goes into the tlieory of the engine, the 
reasons which have led to its development, the torms 
whicli It at present takes in France and in othei 
countne.s, and the oils winch can be used in it. Ibuler 
the last i.ead the author deals especially with the 
vegetable oils which arc pioduced in great quantities 
in the French colonies m Africa and m Asia It 
concludes with a sliort account of the tests of such 
engines earned out rocentljy by the Society in con¬ 
junction witli the Automobile Club of France and 
the marine and agricultural authoiities, J-rom the 
results we gather that several (,‘ngincs of hoise-jiowcrs 
from 2 V to 50 show a consiimjition of oil of the order 
of 520 grams per h p. hour, while one of 20 <0 30 h p 
consumes 247 gnmis only. M. Schubert’s article, 
winic iuteiideil primarily for French engineers, will be 
found of great value by the engineers of this (ountry. 

Underground Workrooms —In the Annual Ke- 
port of the Chief Iiispi'cior of Factories for i<)2i 
special reference is made to conditions in under¬ 
ground workrooms. Of the 300 rooms inspected 
durmg the inquiry a' number were expressly designed 
for use as workrooms and the conditions were satis¬ 
factory. But otihers were never intended for use in 


Of^^e 6t, 

g«r^,beut’.Were Provided witli^theans the 

rooms with air, in 20 per cent, the thropffjf'v^tlwiiion 
was Only partial* and in 19 per cent, it that v 

there was practically no through ventilatioitA 
considered that the state of*the air was fre^' Ot sat^-, 
factory in 68 per cent of the rooms, while in , 

cent it appeared to be close or stale, and in 
cent, stagnant In approximately 78 per cent, of , 
the rooms the natural light was deemed insuffitafeht 
to light the whole of the room, but, fortunately, in 
most cases the artificial lighting was considered satis-’^' 
factory in intensity although glare due to imporfecJ:ly _ 
.screened lamps ^.ppears to be common. There is 
doubt that access of light through windows is ^ 
neglected ; in some cases broken windows arc obscured**; 
by sa'cking, cardboard, etc Daylight is undoubted!^ 
superior to all but the very best artificial lightit)|'/ 
and the effect of a mixture of daylight and artificial''';,, 
light is rarely satisfactory. Every effort should th^e- 
fore be made to secure the maximum admission o^’ ^ 
natmal light in underground buildings Another ' 
drawback to the use of basements as workrooms 'is 
the tendency for (lust to enter from the pavement' ; 
outside. Mention is made of a case w’hero a trough';' 
fitted under a grid ventilator at pavement level was 
louiid to be filled by about a quart of black dust.’ 
Muslin or gauze is sometimes litted over ventilator- 
entnes to prevent <hist entc'nng, imt the pqroS of the 
malerud are liable to become choked ami it requires 
frequent washing • 

A Chemical Spectrometer —A spectrometer of 
entirely novel design has recently been produced by 
Me.ssrs Adam Hilg(T, Ltd., of 75a Camden Hoad, 
N.W.i. By the apjilication of an autocollimating ; 
telescope the designer has been enabled to dispense/' 
wuth the collimator tube of „ • 

the ordinary spectrometer. , 

I'ho arrangement of the 
components is shown m tlie 
sectional drawing. Fig i 
The eye-piece E of the tele¬ 
scope contains, on the left, 
the slit .and small auto- 
collimating prism for intro¬ 
ducing the light which, 
after passing through the 
object glass O, proceeds to 
the 30^ jinsm P. is reflected 
from the silveie<l back 
surface and ro-trace.s its 
path through the object 
glass to the eyc-piece where 
the spectrum is viewed. 

The pn.sm is rotated by 
means of a micrometer 
scri'w which is attached to 
a drum D giving readings 
direct in wave-lengths. 

'I he design of the instru¬ 
ment renders it extremely 
compact In size and ex¬ 
ternal appearance it is 
similar to a microscope and 
occujnes about the same 
amount of tabhi space 
It has the additional ad¬ 
vantage of case in setting up. convenience m m&nmti- 
lation and low cost, compared with a specttoiioetef' 
of the ordinary type having a similar degr^' of 
accuracy. Such an ifistrument should f 

encopra^e^ the v 
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The Norman Locky^ dbaeniatoiy. 

Unveiling eF a Portrait Medallion of the Founder. 


/^N Saturday, July 22, a portrait medallion of Sir 
Norman Ixickyer was unveiled by the Astro¬ 
nomer Royal, Sir Frank Dyson, at the Norman 
I^ockycr Observatory, Salcombc Hill, Sidmouth, in 
the presence of a large and distinguished company 
The medallion, which had been executed liy Sir Hamo 
Thorrweroft, K A , was erected in honour of the 
late Sir Norman 


they now met to manifest in reverence the honour 
in Avhich they held him. 

Lt.-(k)l. F. K. McCdcan said that he regarded it as a 
great honour to present, on behalf of relatives and 
friends, the medallion, so faithfully executed by Sir 
Hamo Thornycroft, to the observatory It was 
his good fortune to have been associated with Sir 
Norman in the 


Lockyer by his 
xeJatives and 
friends, and was 
presented by them 
to the Corpora¬ 
tion of the Obser¬ 


vatory. (A re¬ 
production of the 
medallion, f with 
the accompanying 
inscription, is il¬ 
lustrated in Fig 
I.) The guests 
were received on 
behalf of the Ob¬ 
servatory Cor¬ 
poration by Sir 
Richard Gregory 
(chairman of the 
council), Mr. 
Robert M o n d 
fchairman of tlu^ 
COTporation), and 
bv,J.,ady I,ockyer 
Much interest was 
taken by the 
guests in -the ex¬ 
hibits arranged in 
connexion with 



Kr<. I —I’ortrait Mtci.illioii of Sir Noiiiian l.oik\i-r 


foundation of the 
observatory in 
1912. Through 
the energy and 
enthu.siasm of Sir 
Norman the ob¬ 
servatory has 
proved a success¬ 
ful enterprise, and 
coinmcncmg as a 
private institution 
it has become a 
Corporation and is 
Ihehrstof its kind 
in this country 
Aineiican obser¬ 
vatories are more 
useful now, but 
the Norman Lock¬ 
yer Observatory, 
though at present 
a baby, will grow 
and develo}), and 
what its future 
may bo can be 
seen by looking at 
the Mount Wilson. 
Yerkes, and Jack 
Observatories. So 


the work of the 
observatory, the 
McClean ami Ken¬ 
sington tclescojies 
ana other instru¬ 
ments. 

In opening the 
p^roceeclings Sir 
Richard Gregory 
remarked that 
they had as- 
.sembled to take 
part in a cere¬ 
mony of high sig¬ 
nificance both to 
the county of 
Devon and to 
British science. 
On‘the summit of 
Salcombe Hill, 


1JTH MAV, 10U.18TH AUC.U'T, 

TO THf THOURING MEMOnv OF THE oENIliB AND CONSTRUCTIVE IMAGINATION OF 

SIR NORMAN LOCKYER, F.R.S., 

COBRK8PONDANT DE UTN8TIT0T DE FRANCftI 

KON LI 0, rLARQOW, ABERDEEN AND EDIhaURQH, HON BCD, CAMBRIDGE AND BHFFFIEUn, 
MON D Si' , OXFORD 

rOUNDER AND DIRECTOR OF THE SOLAR PHYSICS OeSERVATORY, SOUTH 
KENSINGTON, 18BS.1B1I, ANO OF THIS OBSERVATORY, Ifln.mjO 
FOUNDER AND EDITOR OF ' NATURE." tS«e.l»l9 
PIONEER IN THE INVESTIGATION AN ■ INTERPRETATION OF ThF CHEMISTRY OF 
' THE SUN AND STARS ANO IN THE SClFNCt OF ASTHONOMII.AL PHYSICS 
DISCOVERER OF HELIUM IN THE SUN ANO ORIGINATOR OF THE rHCORY THAT 
HFliuM ANO MYOROOEN ARE THE ULTIMATE PRODUCTS OF THE DISSOCIATION 
OP MOLECULES AND ATOMS 

FOlINDFR OF THE SYSTfM Of STELLAR CLASSIFICATION BASED UPON ASCENDING 
ANO DESCENDING TEMPERATURES IN ORDERLY CFLESTiAU EVOLUTION 
REVFAlfR OF THE ASTRONOMICAL SIGNIFICANCE Of 8T0NLHEN0E AND OTHER* 
ANCIENT MONUMENTS 

FOUN-CR OF THE BRITISH SCIENCE GUILD FOR TmE PROMOTION AND APPLICATION 
OF 8CIFNT1PIC METHOD TO PUBLIC AFFAIRS 

THIS PORTRAIT V.AS ERECTED BY RELATIVES AND rfllEHOS 

. . C 


long as the ob¬ 
servatory lasts, 
the name which it 
has the honour to 
bear will be the 
watchword of ad¬ 
vance 

The Asikonomer 
Royal’s Tri- 
nuii; 

Sir Frank Dy¬ 
son, in unveiling 
the memorial, 
said . 

'I'his portrait 
medallion is a 
pious tribute of 
relatives and 
friends to the 


with its clear and 

unde horizon, they had united to dedicate w ith affection 
and esteem a memorial to the great a stronomer, Sir Nor- 
• man Lockyer, who had planted the obser\ atory there 
The event was one in which they might all be proud to 
participate, whether as Sir Norman’s personal friends, 
as admirers of his life and influence, or as scientific 
students familiar with the remarkable advances of 
astronomical physics origiyated by him or inspired 
by his genius. HU discoveries were inscribed upon 
the tablets of the stars, and in. this temple of the.s^es 


• memory of a man 
of genius. It recalls to our minds the features of a man. 
weliavc knownand honoured, and preserves his likeness 
for future generations. The name of Sir Norman 
JyOckycr will always be associaterl with the application 
of the spectroscope to the study of the sun and stars. 
In this beautiful medallion Sir Hamo Thornycroft has 
given a true and striking portrait of a very.earnest 
worker and great pioneer. 

Like David Gill, another stronomer whom most 
of us know^ Lockyer began as,^n amateur with 
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and intense eatoeiasm. .One dn .nfiariy-every J 
page of his book on " Solar Physics,’.’“pubushed in 
1893, the delight which Sir Norman took in his work. 
He makes one feel that the years following Kirchhoff’s 
explanation of the dark lines in the solar spectrum 
wore glorious times for astronomers, who suddenly 
found a way to explore the chemical and physical 
constitution of the heavenly bodies. One could 
scarcely say that each day brought a new victory, but 
new* victories and new problems followed one another 
very rapidly. 

VVhen Sir Norman Lockyer commenced his work in 
1866, current views on the constitution of the sun 
were very different from those we now hold. Although 
Herschel’s idea of the cool dark interior had been 
given up. some traces of its inlluence still remained. 
Faye conceived of the interior of the sun as a nebulous 
gas of feeble radiating power at a temperature of dis¬ 
sociation . the photosphere, on the other hand, being of a 
high radiating power and at a temperature sufficiently 
low to permit of chemical action In the sunspot we 
sec the intenor nebulous mas.s. Balfour Stewart and 
De la Rue were opposed to this view and explained a 
sunspot as due to an inrusJi of matter from the sun’s 
atmosjihcre into the photosphere. With a small 
direct-vision spectroscope on a 6J-inch equatorial, 
Sir Norman Lockycr examined the .spectrum of a sun¬ 
spot and conijiared it with that of the surrounding 
photosphere He found no bright lines, but the same 
absorption lines as in the solar spectrum, and so far 
as he could |U(lge with lii.s small di.sjicrsion rather 
broadened. This supported Balfour Stewart rather 
than I'aye. In a paper communicated to the Royal 
Society he laid stress on the importance of detailed 
spectroscopic study of tin; sun’s surface He also 
puts the (jneslion." May not the .spectroscope alfonl us 
evidence ol the existence of the ‘ red flames ' whiUi 
total eclipses have revealed m the sun’s atmosphere ; 
although they escape all otlier methods of observa¬ 
tion at other times ^ ” 

With the aid of funds from the Government Grant 
Committee ho proceeded to construct a solar spcctro- 
scop<‘ of snflu lent dispersion, and on October 20, 18O8, 
wrote to the Royal Society: “After a number of 
failures which made the attempt seem hopeless I have 
this mctmng perfectly succeeded m obtaining and 
obsiTvm,; (lart of the spectrum of a solar prominence. 
As a resull I have established the existence of three 
bright lines in the following positions • 

1. Absolutely coincident with C. 

IT Nearly coincident w-ith F 
11T Near L) 

The third line is more refrangible than the more 
refrangible of the two daikest lines by eight or nine 
degrees of Kirchhoff's scale ’’ 

A similar communication was made to the French 
Academy of Sciences, and in addition, the form of the 
prumuiencii was roughly drawn. 1'hc letter to the 
Ficnch Academy was followed by a communication 
received the same day from M Jannsen reporting the 
success of ail expedition to observe a tptal solai 
eclqise During the eclipse the idea had occurred to 
liim of how the red Haines could be made visible with¬ 
out an eclipse, and he carried it out on the following 
day. In this dramatic manner the observations of 
prominences was started, and their gaseous nature 
proved. The French Government stiuck a special 
medal in memory of the discovery and in honour of 
the discoverers. 

Observation of prominences was after this success 
carried on with renewed vigour. J3v the simple 
device of wideiw the sUt the forms of tire promm- 
ence? we^ sem n C or F light. A further importantvj 


was made almost .at. once.; Nortnan 
bright C and IF lines Were visible 
all .round the sqa. In this Way was diSeesvered the 
«isteiice of a continuous envelope round the sun of 
fairly uniform height except where it was heaped with 
prominence. This envelope was named the chromo- 
tEick*’ estimatccl to be about 5000 miles. 

The behaviour of the F line, mIiicIi is described as. 
sometimes exceedingly brillwnt and widening out so 
as to present a bulbous appearance above the chromo- 
splierc, and the existence of tlie line near 1) with no 
corre.sponding Fraunhofer line, suggested work in 
the laboratory. This was undertaken in conjunc¬ 
tion with Edward Frankland These investigations 
showed that the yellow 1), line could not be oMained 
in tlic spectrum of liydrogen, however the coiiditions- 
were varied It was attrilniled liy tliein to a new' 
element, a light gas, as yet undiscovered on the earth. 

and tile name helium was given to tlic element producing 

the line. As is well known, the D, line and allied 
lines were found to have great importance in steUar 
■spectra, and in 1895 was found by Ramsay in a gas 
from the mineral cleveite. The subsequent hist^ 
of helium and the prOiiiiiient part it has played in 
physical science makes its initial discovery by 
1-ockyer in the sun, twenty-six years before it wm 
found on the earth, a most intcre.sting episode in the 
history of science 

Tliese lalioratory experiments of Tockyer’s and 
Fraiikland's arc of great import.ince Sir Norman 
had a strong conviction, at tins early date, that 
researc.il should be carried on concurrently in the 
observatory and the laboratory The spectra found 
m the observ.atory were to be interpreted by experi- 
iiients on the dillerences produced by teiivperawtte 
pressure, and varied methods of electric excitafllwi! 


In tins way spectroscopy would lead to knowledge 
not merely of the clierhistry, but of the physic^ 
conditions of the lieavenly bodies. One immediate’ 
conclusion was that the continuous spectrum did not 
necessitate a solid or liquid photosphere but could 
arise from a gaseous body. Fm ther, that the absorp¬ 
tion indicated by the Fraunhofer lines may take place 
m the photospliere itself, or very near it, and not in an 
extensive outer absorbing atmosphere. How fruitful 
this method of research became in his hands and those 
of his pupils we all know 

At South Kensington his work was to a large 
extent a natural development and exposition of the 
view.s he had previously formed. The idea of the dis¬ 
sociation of elements at increasing tciiiperatnre led to a 
very extensive comparison of the arc .spectra of metals 
with those obtained in the higher temperature or more 
intense electric conditions ot the .spark. In 1881 he 
found that the iron lines 4924-1 and 5018-6 were greatly 
enlianced in briglitncss when one clianged from the 
aic to tlie spark spectrum The lines of iron, titanium 
manganese, cliromium, and many other metals weie 
exhaustively investigated at South Kensington 
I he names of Proto-Iron, Proto-Titaiiium etc' 
were given the metals when in condition to give 
the,se enhanced lines. We know now more definitely 
that what was described as dissociation i.s loss of an 
electron, and that wlien this occuns the enhanced lines 
appear. , 

It IS scarcely possible to exaggerate tlie importaht 
results which have accrued Irom the study of enhanced 
lines. They have contributed greatly to the inter¬ 
pretation of solar and stellar spectra, and liave assisted 
in the sorting out of lines of different elements into 
series. 

In the course of his life Sir Norman Loeky*f made 
ofiservations of no less than eight total ecljpses.<)f-th6 
wOiotjt a 
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continuous increas€(.o(t 5 iT:ir'^<^ 1^6 of tfel 
of the chromoSphcrtT ^^w corona.' It ha 




of the chromospnerer'corona., It 6a(S Wayty V ■,'^""^^ 7 ::^-“Jjf.J,,,' 
seemed to me that the ttiost sncceffiful of aU edip$e’. ' Sir Richard' Gtogotyi at -eippssing .tjie/sJatefijlR 
exp^itions was the one which he led in 1898 rind in thanks of thi'Corporation to the snbscribers.for .tlM‘4\ 


which he had Prof. Fowler and Dr. Lockyer among 
his'assistiints. The differences between the chromo¬ 
spheric and Frminhofer Spectrum were clearly shown 
as regards the hydrogen and helium lines and the 
numerous enhanced lines of manv uielals. In addition 
the wave length of the principal corona line was 
determined and some hypotheses as to its origin 
dlsposerl of finally. 

In T887 Sir Norman Lockyer put forwaid a scheme 
- of stellar classification in which the stars were ar¬ 
ranged according to an ascending and descending 
scale of temper<iture He presented his views in a 
'.connected form in his book on “ The Metoontic 
myp otheMs,” published in t8oo In 1902 he pub¬ 
lished “ A Catalogue of .}7o Stars dassifiotl according 
to their Chemistry,” from m.ilenal accumulated at 
South Kensington with an objective prism and studied 
in the light of hibor.itory researches. For a long 
time he stood alone. II we refer to the book of such 
3 learned and judicious astronomer as Newcomb, we 
4 ind in 1901 ("The Stars,” pp. 220-225) that he takes 
a linear order of development of the stars from the 
blue to the red, with the sun at about the maximum 
temperature in the senes. Sir Norman could not 
.g®t pver the difficulty that a great orb like Betelgeu.se 
or* Antares must be in a widely different condition 
from'a small star like Gr. 24 or Kruger 60 With 
great frcshne.ss of mind and boldness of onlook ho 
Earned the mctcontic hypothesis. A comet served 
bifl model for the nebulous beginning of a star 
gradual coTitrai turn lemperature increased in 
ka^dttnee with Lane'.s Law till the B stage was 
after which cooling beg.m, so that in the 
of its history a star went twice through the 
and red st<vgcs 

■ 'Tsyenty year.s later Prof. If N. Russell, bringing 
.tog^&er facts and arguments from many sides, has 
Confirmed Sir Norman's mam idea. Ho has shown 
thafjiteUar evolution proceeds in the line of increasing 
density, and that stars of the same temperature may 
be divided into giants and dwarfs m Prof. Hertz- 
sprppg's; phrase—m the giants the temperature is 
increasing and in the dwarfs decreasing 
' Sir Norman did not succeed m finding the speotro- 
sOo^pic criteria for giving the sizes of stars Tliese 
were found later bv Adams and Kohlschulter at 
Mount Wilson It is very pleasant to be able to 
’direct attention to the success attending w’ork m 
'.this direction now carried on at the Norman Lockyer 
Observatory. 

I ^nnot conclude without expressing in one sen- 
the deep obligations which all men of science 
Sir Norman Lockyer for founding Nature. 
One cannot speak too highly of the usefulness of this 
journal or of the pleasure one takes in reading it 
each week. Its long continuance is a testimony to 
tbe wisdom and foresight of its founder. 

?Tfie few remarks I have made have dealt very 
briefly with the main lines of Sir Norman f.ockycr's 
cdqtributions to astronomy—The constitution of the 
sun^lie variety and relationship of terrestrial 
epoctra-^^—stellar evolution. To each of these (Questions 
be‘brought a very fresh mind, and attacked them 
witfi • courage and imagination. He was a great 
pioneer of solar and stellar physics. Ihis portrait 
medallion with its inscription coirfmemorates him in 
the-most suitable place m the observatory which he 


most acceptable gift, said : 

As one who had the privilege of being associated',^ 
with Sir Norman in ilifferent capacities for nearly 
thirty years, as research student, assistant editor of;' 
Nature, and in connexion with the great national- 
organisation—the British Science Guild—created by 
him in 1905, perhaps I may be permitted to add my 
tribute to what the Astronomer Royal has said, and 
to state briefly what this observatory stands for and 
what wo hope it will be in the near future Sir . 
Norman Ix^ckycr was seventy-six years of age wJien/ 
lie started to establish the observatory in 1912, and 
this in itself is sufficient to show his unbounded zeal 
and energy An aiipeal for funds was made, and some 
generous supporters tame forward, but the means for 
providing the necessary buildings and equipment, the 
site itself, and sums for maintenance for several 
years, were supplied mainly by Sir Norman and Lady 
Lockyer and Lt -Col h'rank McClean. The observa¬ 
tory was incorporated in 1016, and its constitution is 
entirely democratic. Each member of the corpora¬ 
tion, whatsoever his contribution, has a single vote, 
and membership is open to any one approved by the 
council. 

The corporation is unique in its purpose and its 
constitution. It exists solely to maintain an<l develop 
this observatory, not for financial profit but for the 
gam of knowledge of the hea\’ens Its foreign 
members include some of the loading astronomers of 
the world, and a Research Committee, consisting of 
Sir Frank Dyson (.\stronoiner Royal), TTof Eddington 
(Cambridge University), Brof h'owler (Imperial 
('ollege. South Kensington), and Prof. Turner (Oxford 
University), advises upon work which may be usefully 
undeitakcn. The management and control of the 
observatory arc vested in the council, whicli is elected , 
by the mcmber.s. 

In these days it may be difficult for some people 
to realise that a corporation can be formed in which 
all the services of the council and advisory committees 
are perfornjed voluntarily, yet such is the l ase with 
this observatory corporation. Were it not, indeed, 
for gifts by members of the corporation, among them 
the Maharaj Rana of Jhalawar, Mr. Robert Mond, 
Miss Leigh Browne, Cajit W. N McClean, and others, 
as well as for work willingly and freely undertaken, 
the observatory could not exist In onlc^r to provide, 
however, for the salaries of the staff and general 
mamteuance of the observatory, even on the jmisent 
basis, it will be necessary to raise the sum of, at least, 
fifteen thousand pounds, as the funds hitherto sub¬ 
scribed provide le.ss than one-half the annual income 
required to meet expenses. We are fortunate in 
having as director of the observatory Major Lock^'er,- 
and it is really wonderful what he manages to accom¬ 
plish with his assistant, Mr D. L Edwards. There is 
no observatory in the kingdoiii where more photo¬ 
graphs are being taken of tlie spectra ol the stars, 
from which we learn something of celcsliai chemistry 
and are able to classify them from their beginnings as 
vast attenuated mas.ses up to fervid suns wdiich after- 
w'ards cool and condense to the dull redness and dark- , 
ness of decaying worlds. A generation ago, celestial 
evolution was believed to pioceed entirely on a down 
grade of temperature from the condition of incan- • 
ciescent gas m a nebula, but Sir Norman Lockyer , 
showed that there is an ascent as well as a descent in 
stellar temperature, and this key to the classification-, 
of the stars is now generally accepted by astronomers. •• 

The large number of photogtaph^f stellar spectr® ‘ t 
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^rac6e ]by a;m^bS(i (fwe tci^Pl:Of. W. $.\i^daUis;r 
' one of the'forei^;memb6rs of the ob^vatb^. The 
ineasuremenfs are being made by Mr. D. L. Edwards ! 
and Mr.Sv. B. Rimmer. The Department of Scientific 
and Industrial Ke.soarch has made a grant to the lattei 
for the purpose of carrying out a portion of this resoarc h 
' while attached to the observatory. The equipment 
and opiiortunities here for both education and re¬ 
search 111 the physics and chemistry of celestial bodies 
are as full and free as could be desired by the most 
progressive student or investigator. The endowment 
of two or three research scholarships tenable at this 
observatory would be the best service that could be 
rendered to astronomy, and would certainly result m 
notable increase of our knowledge of the heavens. 

It IS remarkable that in the United States funds are 
provided for observatories and astronomical work, by 
Ixith university institutions and private benefactions, 
on a scale far beyond anything available m this 
country We once led in astronomy, but America 
now sui passes us both as regards great observatories 
and remarkable achu;venicnts. Whatever funds arc 
required for buildings, equipment, and workers are 
readily forthcoming, whereas here benefactions for 
astronomical work are extremely rare The Mount 
Wilson Observatory, where the best astronomical 
work 111 the woild is now being carried on under the 
direction of Dr G E. Hale, one of our foreign members, 
cost inor<! than a quarter of a million pounds, and has 
an annual ineonie exceeding 40,000/ It possesses a 
loo-inch telescope, upon which more than 100,000/. 
has been e.xpeiKled, and it was in connexion with this , 
instrument that ne.irly two years ago the remarkable 
acluevcment was auornplishcd of measuring the 
diameters of certain stars, among them the star 
Antares, which proves to have a diameter of 400 
million miles. Tlie Yerkes Observatory, Lick Obser¬ 
vatory, Harvaid College Observatory, and Lowell 
Obsirrvatory are otlier examples of great astronomical 
institutions in the Hinted Stales which wi; both 
admire and envy Tlie difhculty there is not to 
obtain lunch for astronomical work, but men who will 
devote their lives to it here we have ^enty of men 
eager to take up astronomical re.search Ifut no means 
to provide them with the necessary instruments and 
modest salaries to maintain them 

The N^irman Lockyer Observatory is the only 
institutic. 1; of its kind in tins country, and it owes its 
e.xisteiice to the generosity of a fenv people who belicvci 
that to place here a temple devotecl to the increase of 
knowleclge of the heavens is to provide a mansion in 
the skies. The county, the nation, and tlie whole 
world ofsrience, owe a deep debt of gratitude to the 
founder and to his supporters, for this fine building 
reacJimg out high unto the stars to question them an<l 
undeistand the messages they send us in their beams 


the ineani;^o o<fctiuu«raM-ex,t^;<t|he-work so 
and profitably atfpeal to 

dl ATlib ar^ mteresied in the pursuit of Jfjdowfesige for 
, its own sake or because of its uplifting ioBfi^be upon 
the spirit of man. In faith and liope this 

memorable occasion shall mark the boginnii^ bf a 
now and enlarged stage iif the Instorv of tliw pt^dr- 
vatory, and that the future will see upon this site a 
centre of modern astronomical research which will’ 
maintain the prestige of Rntisli science t^oaghout 
the world and be a worthy memorial to the renowned 
astronomer who built here tins tower fiom which the 
heavens can be scanned for mtcllectual ex{^Dsiou 
and the enlightenment winch the spirit of man is ^er 
seeking as to his destiny. 

Col. J. E. H. Balfour, High Sheriff and^rd of 
Manor of Sidmouth, expressed on behalf ofrhe coun^' 
appreciation of Sir Norman’s association with Devon 
and the neighbourhood of Sidniouth While Sid- 
moiith was famed for its natural advantages of climate 
and secnerynt was little thought that tliese advantages ’ 
would be turned to such wonderful and useful pur- / 
poses Ho was glad to know that the confidence felt'/ 
m the suitability of tlie ‘^ite for the observatory had ^ 
been amply justified, and he deemed it an hospur 
to Sidmouth to possess such an observatory. He 
oxpro.ssc(l the wish that the observatory would haye a 
great future m the advaniemcnt of science and know¬ 
ledge that it deserved 

The Kev J S Cornish recalled that in his menuwy 
the grounds of the observatory were forraerly.onp.Qf 
the wildest and least useful parts of Salcombe Kegis. 
He little thought it possible that from such an expanse 
of waste would arise an institution that had aJrOtdy 
become known throughout the scientitic wor&l^'.> He 
referred to the stone of the old sun-worsinppaEft«Bich 
still stands near the observatory land where ^inSfthe 
modern astronomer reads the truUi of the star^Mth 
Ins magmliccnt telescopes He liopod tl&fc, the 
observatory would become increasingly famous 
throughout the world, as was the heart's desire of its - 
founder. Sir Norman Lockyer. ‘ 

Lady Lockyer heailily thanked those who haii 
assembled that day for the unveiling ceremony. Sir’ 
Norman looked forwanl to the observatory being' la 
jil.U'c wheie research students coiihl carry out inveati-, 
gallons in any branch of spectroscopic research. , The 
provision of a library wa.s essential to house the large 
collection of books This would cost about 2000/i and 
they had not that amount of money to spend on it. She 
ho])('d a inucli greater interest would be taken in the 
woikof the observatory, and that the expansion of 
its activities would not suffer from lack of support. 
Lady Lockyer ^expressed the gratitude of Sir Norman's 
family that Ins portrait was erected in the observatory 
which he founded and directed, and which npw^.by 
the wish of all the members, bears his name. 


Pioneer Work in Submarine Cable Telegraphy. 


'■[''HR jubilee celebrations of the Eastern,.\ssociated whole world with i 
-1 Telegraph Companies are so nearly contem- mcrcial success cot 

poranemi.s as to seem to be almo.st part of the com- of the earlier pion 

memoration of the foundation of tlie Institution of submarine telegraj 
Electrical Engineers, which antedated that of the success couhl so g; 
Company by only a few months. These celebrations that which the Ea 
carry with them a warning not to lo.se our sense of celebrating be initi; 
historic proportion : they remind us that before a The following n 
Society of Telegraph Engineers could be established, cable engineers an 
telegraph engineering hail already been well founded, from the di.scourse 
and that the great submarine cable company which at the Electrical Ei 
now for fifty y|^ hM served the,Empire and the • .Perh^s,i£ is a 


whole world with such conspicuous ability and coin<* 
mercial success could scarcely liave been the con^pt 
of the earlier pioneer <lays. Only when the art-of 
submarine telegraphy had been amply assur^ of 
success couhl so great a commercial undertaking aa 
that which the Eastern Telcgrapli Omipany is now 
celebrating be initiatetl. ’ < 

The following notes on the juoncer work of'the 
cable engineers and oth(;rs have been drawn fireely 
frpm the di.scourse which Sir Charles Bright delivered 
at the Electrical Engiiu/ers’commemoratiofii» / . ■ 

. .Perh^s,i£ is a little far-fotched,to treat 
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seriously the earliest sugg^tiorrihit electric signaia 
might be sent under Uie sea. yet it is worth while 
to note that so early as i&it an' eAfort was made to 
discover a suitable insulating Covering for a sub¬ 
marine wire and that the material used was india- 
rubber. The decisive factor whereby submarine tele¬ 
graphy became a practical proposition was, however, 
contributed by l)i Werner Siemens in 1847 when he 
laid a telegraph cable in Bcilm with wires insulated 
by gutta-percha. I'araday, as Sir Charles 13 nght 
reminds us, was also at the same time directing atten¬ 
tion to the iiibulating properties of this new material. 
Gutta-percha lias never from that day to this had a 
serious rival for insulation of deep-sea cables. 

Not that the pioneers had waited foi it' Previ¬ 
ously, in June 1845, the brothers 13 retl, although 
only small^shopkeepers, in the true spirit of the old 
merchant venturtrs applied for government sanction 
to the provision of tcl(?graphic coiiimnnication be¬ 
tween England and hYance. When the concession 
came in 1840. gutta-percha had come into its own 
and most of the cable laid was of copper wire with a 
half-inch coating of gutla-perclui The need for a 
special “ shote-end ” was recognised even then , but 
it IS puzrling to know why a different insula¬ 
tion shouhl have been adopted ^’ct we read 
that “ the shore-ends for about 2 miles from each 
terminus consisted of a No ib PWG. conductor 
covered w'ith cotton soaked in indiarubbcr solution, 
the whole being encased m a very thick lead tube ” 
It is scarcely surprising that it faiicd, but not bidore, 
by transmission of a few' signals, it had dcmonstraled 
the practicability of ocean telegraphy A “ mad 
freak.” a “ gigantic swindle,” but. like many another 
failure^ a signpost to success. The next year a new 
coDceasion was seemed and the Submarine 'i'elegraph 
Com{)any was formed, but il was only Hoated on the 
capitel of a railway engineer (Thomas K. Crampton) 
and his friends. The resulting cable, not comjileted 
until the end of 1851, marked another development of 
the engineer’s art in cable-making. Kuper, a colliery 
engineer, suggested sheathing the insulated wire with 
iron wires like a colliery pit rope , .and so was reached 
the essentia], and till now the linal, form of the 
successful and trustworthy submarine cable. 

Perhaps one day some one will write a work on 
” Govemimnit rm«5 Enterprise” in the hope that 
responsible public servants may be taught by their 
predecessors’ failures In 1850 the Eretls again foun<l 
that, “ although sensible of their perscvcranc<j in 
bringing the submarine telegraph about,” the (»ovcrn- 
ment could do nothing to help, and so—” landing 
rights ” not having yet been invented—the JBretts 
proceeded on their ow’n responsibility to span the 


Oiaimel. Ultimately‘Wcijess was acW6ved in 
•'-iS53f with Charles Tilstoa-Bright' (aged 21) in com- 
fnand as engineer to the Magnetic TeWgraph Company, 

Th^ efforts, however, although they had demon¬ 
strated the practicability of submarine telegraphy, 
had not finished the work of the pioneer—the great 
unfathomed depths of ocean had yet. to be spanned. 
To put a cable miles deep on the bed of the Atlantic 
would be impossible, it was said, even if signals could 
be passed through the enormous length of 2000 
miles. Of cour.se pioneers are never very anxious to 
do anything but the impossible ; so J W. Brett, 
Cyrus Field (a wealthy American business man who 
incidentally had discovered, or perhaps invented, 
'* landing rights ” for Newfoundland) and Charles 
Bright (as engineer) projected and with other ven¬ 
turers formed the Atlantic Telegraph Comjiany and 
secured the required capital m a few days. This 
was of course only the beginning of the pioneer en¬ 
gineers’ work. The British and the United States 
Governments encouiaged and helped the scheme with 
men-of-war, and at last on August 5, 1858, the 
shore-end having been duly landed at Newfoundland, 
the telegraph had bridged the ocean , and the Times 
could say ” since the discovery of Columbus nothing 
has been done in any degree comparable to the vast 
enlargement w'hich has thus been given to tlie sphere 
of human activity ” Unfortunately, although the 
practicability of the scheme had been amjdy demon¬ 
strated and the engineering success was unquestion¬ 
able, after about two months’ W'ork the conumimcation 
failed—the conductivity of the cable was too low and 
the power applied to it was too high. 

Then follow'cd cables to the east—to Malta, .Alex¬ 
andria and India via the Peisiaii Gulf, and it was not 
until 1865 that any further effort to lay a cable across 
the Atlantic was projected. In the mcantinie. Lord 
Kelvin hacl perfected his wonderful mirror aiiparalus, 
the progenitor of the syphon recorder , closer know¬ 
ledge of the actual requirements had been secured 
and improvements in methods of manufacluic de- 
vclfiped. Also the paying-out atul juckmg-np gear 
had been largely developed by Henry Chriord, and 
Brunei’s great ship the Great F.aslern was available 
to take the large core cable that Bught ha<l suc¬ 
ceeded in securing. By the end of i 860 there wore 
tw'O cables working across the Atlantic and the pioneers 
had about finished their part of the biisiiuss. The 
next was routine—and skill corabnu'd with know¬ 
ledge. Other cables followed, east aiul west; and 
then in 1872 commenced tlie great tommerual 
achievements under Sir John TYnder, wdiich the 
Eastern Telcgrapli Companies are celebrating, after 
fifty years, with such justifiable pride. 


International Chemistry. 


'T'HE International Union of Pure and Applied 
^ Chemistry held a successful annual meeting 
in Lyons on Juno 27-Julv 2 This was the thiril 
annual meeting and a good deal of time was, as on 
the former occasions, devoted to the details of organi¬ 
sation and the business of getting such an international 


body well established. Prof. Moiireu has been 
president for three years and has had a difficult 
task in framing a policy for the score of nations who 
are now represented m tlic Union and m guiding 
them into harmony in these troublous times He 
has achieved his desire, and the Union seems likely 
to continue for many years and to have an increasing 
importance. It is intended, in future to pay 
more attention to the purely sd||||ific side of the 
subject and to attempt some <M|Bio9S which will 
be of permanent value. , 

NO, 2753, VOL. '' ' 


The Lyons meeting was well attended, about a 
hundred and twenty delegates, taking part, among 
whom may bo mentioned Messrs Swarts and Timmer¬ 
mans (Belgium), Billmanii (Denmaik), Mourelo 
(Spain), Barsons, Bartow, and Washburn (United 
States), Grignard, Kestner, Marie, Moureu, and 
Penm (France), Pope. l/owry, Hewitt, and Mond 
(Great Britain), Nasini and Paterno (Italy), Bodtker 
(Norway), Cohen, Kruyt, and Verkade (Holland), 
and Votofek (Oecho-Slovakia). Lyons is well pro¬ 
vided with suitable buildings for the various meetings 
and social functions and there are many objects of 
interest in the vicinity. Thl; commissions' on 
nomenclature, publications, standards, food analysis, 
industrial hygiene, and international patents con-‘ 
tinuied their work and presented interim reports. To 
c^ty out the recommendations of these commissions 
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requires more inottey thjifi the International Union 
can provide, and a nnance committee was appointed 
to allocate such funds as are available to those com¬ 
missions the needs of which seem to justify the 
expenditure the most. It will be a case of the sur¬ 
vival of the fittest, and the members of the finance 
coniinittee, Messrs. Fraser (U S \ ), Bcilraiul 
(France), Pomiho (Italy), and Miall (Eiipland) arc 
not likely to be veiy ])opular with the members of the 
various commissions. 

M. KesUicr prcsidoil over the commission on inter¬ 
national patents, a difficult problem which admits 
of no speed\ solution. He has a plan for dealing 
with some of the defects of the existing system but 
proposes no universal jianacea for all the inventois’ 
troubles 'Jliose who arc interested m this thorny 
question might well communicate with him or the 
Sodcte de Chiniic Industnelle in J^aris 

Interesting papers on piirelv scientiHc subjecf.s 
weie read by Profs. Perrin ami Vignon. 

Uwing to the inability of some of the members to 
visit I-vons at this time the im])ortant Committee 
on tin; klemciits which replaces the old International 
Committee on Atomic Weights did not meet It is 
now meeting or has just met in Pans, and an 
antiiontativc list of atomic weights, isotopes, and 


Other such data should be issued at a suitable interval 
after that meeting. 

The Union elected as president for the ensuing three 
years Sir William Pojie, and as vice-presidents for the 
same period J’rofs. BaiuTofl, Pateiiio, Hillmann, and 
Voto^ck. It IS probable that two additional vice- 
presidents will in (lueeoiirs^beeleckslalso,aproposal 
which IS necessitated bv the giowiiig number of the 
countries (oiiceined in the Fmon. 

Tlie next meeting will be held in Pambridge m the 
Utter part of next June, and a considoiablc ehort 
will be made to reiuiei tins meelmg one of real 
chemical imjiortaiice. The Ju-eiuh. who have been 
\cry prominent in the oaily singes of the Union, 
have (lone such good work in \vr\ diflicult circum¬ 
stances that It IS fell Hint Hie l^nghsh must, to 
maintain the tiadition now th.il ttuiigs arc becom¬ 
ing a lilHc easier, plav then pail in h manner which 
will be woithy of the ancient I'lnxeisity which offers 
its hospitality and oi tlu' new jjresidenl who will 
direct the proceedings of Hie meoliiig 

It IS quite likely that the Socictv of Chemical 
Industry will hold its annual meeting next year in 
Cambridge immediately after tlie imrting of the 
International Union and a consideiabk! migration 
of Hriti«h and foreign chemists may be expected. 


Radio Broadcasting in Great Britain. 


T AISAPPOiNTMlvNT has been expressed at the 

delay in introdiuing radio broadcasting, 
arrang('iuents lor tlie establishment oi which have 
been under discussion Jor some time past by the 
l^ostmaster-t'.eiieial and manufacturers of uuho 
nppaiatus Th<“ iietessitv, how'evei, for the most 
careful and thorough examination of all aspects of 
the (|ucslion is Ix'st illustrated by considcung the 
present pt^ition of bioadcasting in tlie United States. 
Radio broadcasting w’as commenced by the Westing- 
house Electric and Manufacturing Co , for the informa¬ 
tion and euU'rtainment of the public Their sm.ccss, 
however, jirodiued a host of imitators, and broad¬ 
casting stations were established indiscriminately, 
some ])rivately and some publirlv owiiisl Only 
during the last lew weeks has the United Slates 
(ioveinmenl taken action to co-onlm.itc and (onliol 
iiuhsi runinate transimssioii from radio - telcjihomc 
stations When two broadcasting sta«ons send out 
messages it ajiproxmiatcly the .same wave-length 
the electriial wmvcs int(;rfcre w’ith each other and the 
listemn' Iiears Hie conversation of two people speaking 
at the s.une lime It is not .surprising to learn that 
the abst'iicc of a co-ordinating authority in the 
United Steles lias resulted in a senue which is un- 
Stdisfaclory to the publu owing to Hh‘ lack of gt'ueral 
agn'cment as to hours of ojHTation, wave - lengtlis 
cinployed, and Hie character of Iiroadcasbs] matter 
dhe Ihilish (iovcrnnieiit has wisoh and j>roperly 
dc(.i<le<l that broadcasting licences will not be ]s,sued 
until those intcrest<'(f m carrying out this work aie 
agreed on a scheme wdiich will ensure, in (he first 
place, efficiem v and (ontiniuty of broadcn5j.ing, and, 
in the s(;i.ond place, agreement rcsjjei'tnig hours of 
working, wave-lengths, munbor and location of 
stations, etc Only in Hus w'ay can conliision be 
prevented FurthiTinore, the Government desires 
to pievcnt the broadcasting of adviTtismg matter, 
in addition to having to safeguard the intciests of 
ncw’spaper.s and news agencies, Army, Navy, and Air 
Force work, commercial radio-telegraphy, etc. 

We understand that about twenty maiiufactureis 
applied to the Postinaster-Gcneral for leave to 
broadcast, and during the preliminary discussions it 
became evident Uiat the erection, equipment, main- 
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tenance, and opei.ition of a propel broadcasting 
station costs .ipproxim.itely 20,000/ })ei annum. A 
nuinlM.T of maiiufactureis therefore intimated their 
desire to abandon the idea of bioadcasting, while 
about SIX of Hie .strongest eleitiical (oin.eriis in the 
country interested in radio developments aii' prepared 
to continue Tlie manufaclurers appoiiUe(l a sub¬ 
committee to draft a scheme, and Hus committee 
reached agreement on all the main featuies of a 
broadcasting system for Great Britain They were, 
liow'cver, unable to put lorw'ard an agreed scheme 
for one eompanv to iindeilako broadcasting. It is 
now undeistood that the manufacturers have divided 
themselves into tw'o grouj's, each ol which is proceed¬ 
ing to foim a broaclcasting company, with one or 
othei of which all in.iinifaclnrcrs of radio apparatus 
would be .issociatefl. At Hk* same tinu' the Post¬ 
master-General has intimated his willingness to give 
a lu (‘IK e to each of these companies to operate stations. 
The two groups between them undertake to establish 
a siiifii lent number of stations to serve the whole 
country There will probably be one station belong¬ 
ing to each group in London and se\cn other stations 
(iistnlnitcd throughout (ireat Britain, divided between 
the two groups by mutual airangenieiit or, if agree¬ 
ment IS not reaclu'd, by allotalion of the Postmaster- 
General. 

There is little doubt that det.iiK of working arrange- 
nii'iits between these tw o groiijis will shortly be settled, 
and that broadcasting will be cslabhshed on a basis 
which will give el'ficient .ind continuous set vice to 
the public without the hopeless confusion and lack 
of adequate control evident in the United Stales. 

U each of the above nine stations is to have an 
annual cost of about -20,000/. p(;r annum, the two 
broadcasting groups have to contemplate an outlay 
of 180,000/ per aimuni. In order to assist the groups 
in securing an adequate letiiin for this enormous 
outlay, it has been suggested to the Postmaster-General 
that a portion of the licence h'os paid by users of 
receiving sets sliould be returned to the broadcasting 
groups Tlie groups represent between them the 
whole of the nianufactfircrs of radio apparatus in 
this country, and their constitution is such that a 
genuine manufacturer must be admitted if he so 
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desires. The arrangement, therefore, does not ex¬ 
clude any genuine manufacturer, either now or ,m 
future, from playing his part in the business ■ of 
manufacturing and'selling receiving sets, and cannot 
therefore m any sense be regarded as creating a 
monopoly. Should the share of the annual licence 
fee paid to the broadedsting groups provide more 
money than is necessary to carry on the work, the 
licence fees could be automatically reduced. 

Radio receiving apparatus lends itself particularly 
to mannfactuic abroail, in countries on the Continent 
where the depreciated exchanges make it possible 
to export receiving sets to this coiintrv at a price 
which would prohibit manufacture here. If tins is 
allowed a promising new industry which will give 
employment to a very large number of people will 
be strangled before it has a hghting chance to succeed, 
and an opportunity of relieving distre.ss arising from 
unemployment will be lost. Help for this indu.stry, 
which may have ramifications far more important 
from the national point of view than the provision 
of entertainment or cv'cn methods of communication, 
may bc' given ni some' way. The Postmaster-General 
does not prbpose to license receiving sets unless made 
by members of one or other of the broadcasting 
organisations. 

It is questionable whether manufacturers will be 
prepared to risk incurring the heavy expense attached 
to a broadcasting scheme if conducted in a proper 
manner, unless some assistance on the lines suggested 
can bc provided It is also not unreasonable to ask 
the public to assist in the cost of broadcasting, in 
view of the likelihood of providing programmes such 
as the following, which is typical of the best American 
stations. 


“ At six o'clock each evening, summary of important 
news, commercial, general, and spoiling, followed at 
7 P.M. by special addre.sses and lectures by business 
men and women At 7.30 p m. a bed-time or iiuisery 
story is provided for children, and at 8, for the 
remainder of the evening, a high-class musical 
programiiiG comprising vocal and instrumental items 
or orchestral selections. Time signals are radiophoncd 
at definite hours. 

"On Saturdays the mu.sical side of the programme 
is increased to include afternoon as well as evening 
performances. On Sundays church and chapel services 
and sermons are transmitted during morning and 
evening, with a Bible story for children during the 
afternoon. 

"The lectures and music cover an extraonimarily 
wide range and appeal to all tastes, while the cliaractcr 
of the broadcasted matter is varied and the quality 
is uniformly high. The tendency is to avoid trans* 
mission of gramophone music." 

There wll be nothing of interest to hear until 
broadcasting programmes are established, but a 
number of English stations can bo set up very quickly 
once the preliminary discussions are completed and 
conditions of working settled, and there is reason to 
believe that by the autumn the country will be able 
to enjoy the best broadcasting in the world. 

University and Educational Intelligence. 

Bangok.— Br Edward Greenly has been appointed 
" Special Lecturer " in geology. l>r Greenly lias for 
the last twenty years been engaged on a detailed 
study of the gefd'ogy of Anglesey, and has recently 
published an account of his researches m a mono¬ 
graph "The Geology of Anglesey " {2 vols). which 
has been issued under the auspices ot the Geological 
Survey. For this work. Dr. 
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1 .-Honorary IWw;ol of 

^Walfo. Dri ®reenly y.how Mailyihg tlw tenaryon- 
^ire coast. His appoinfcnacmt as ** Special 
will enable him to direct the stuoi® of advance 
students who wish to work in this district, which" la 
well suited for geological research. 

Edinburgh.— At the recent graduation cereinonies 
on July 21, science was represented m the list 0* 
Honorary Graduates in I-aws by the following: Sir 
Isaac Bayley Balfour and Sir J. Halliday Groom, 
recently retired from their respective chairs; Frol. 

T. B. Farmer of the Imperial College of Science and 
Technology, London; Sir 'J'homas Middleton, formerly 
of the Board of Agriculture. Mi. J. W Mollison, 
late Inspector-General of Agriculture in India; M. ^ 
Roger, Dean of the Faculty of Medicine of tlie Um- 
versitv of Pans; Sir Charles S. Sherrington, Wa.ynflete 
professor of phvMology in the University of Oxford, 
and Dr. W. Somerville, professor of rural economy 
in the University of Oxford. ,, 

Dr E. M. Wedderburn, known for his experimental 
work on seiches and for his services during the 
as a meteorologist, has been appointed to the chair 
of conveyancing in the University. 

London —Dr. J. F. Unstead, head of the geography 
department. Birkbeck College, has been appointed 
professor of geography in the University, in respect 
of the post held by him at Birkbeck College. 

MANCHKsriiK. —The following have been awarded 
the degree of Doctor of Science : Mr. A. F. Campbell, 
for theses on (i) The influence of the introduction of ■ 
the methyl group into the phenol molecule ; (11) Ihe 
separation of phenol, ortho-, meta-, and para-crcsois 
from crude coal tar and carbolic acids; (ni) A method 
for the preparation of /i-naphthyl-amine : and seven 
other papers. Mr. J. N. Greenwood, for theses on 
(1 The constitution of copper-aluniiniiim alloys; 
(11) Appluations of optical ])vromftry in steelworks 
practice ; (lii) Heat How of steel during onlmary 
processes of manufacture; and six other papers. 
Mr W A Harwood, for a memoir on upper air 
work in India Mr. J. Holker, for a thesis on the 
periodii- opacity of certain colloids in progressively 
mcieasing concentration of electrolytes , and twelve 
other papers. Mr. J. E. Jones, for theses on (1.) Ihe 
distribution of energy in air surrounding a vibrating 
body , (11) The velocity distribution fumUion of the 
stresses in » non-uniform rarefied monatomic gas; 
(ill.) 'rhe kinetic theory of electrical conduction in 
an ionised monatomic gas , and three Gtlu'f papep. 
Mr. 1 . Pearson, for memoirs on (1.) Tlie Holo- 
tluirioidea of the Indian Ocean; (11) Canpi , and 
a laige number of articles and reports on biological 
work in Ceylon 


A PHYSICIST is required by the Research Association 
of British Motor and Allied Manufacturers for work 
as a senior research assistant Applications are to 
be made by letter to the Secretary of the Association, 
15 Bolton Road, Cluswick, W.4. 

Tin? British Silk Research Association. Inc. (Kmgs- 
wav Mo«se. Kingsway, W.C.2), inMtes applications 
for’the appointment in its laboratory m Leeds ot a 
chemist with research experience and speciM qualilica- 
lions in physical chemistry. The latest date for the 
receipt of applications is August ii. 

Appi.tcations are invited for the position of a 
ohvsiologist in tlie division of botany of the Depart¬ 
ment of Agriciiltuie. Union of South Africa. Candi¬ 
dates must possess a University degpe 
carried out research work m plant physiol^^w 
I Applications, witli particulars of education, quaJmij” 
Ivtiohs and experienw, etc., ^ m dupli^p; 
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reach^ i^e;i^h.GcnQxmissl6Aer 
for the tJiu<?n! or' $ou^ Afn^a, ‘^Irafalxiif Squai^,. 
xidtU^rthhit August 30. 

‘ A DIRECTOR of fisheries for Bengal is ,to bo 
appointed shortly by the Ministry of Agriculture 

• and Fisheries for a period of at least three years. 
Candidates are expected to have a first-class know¬ 
ledge of marine biology, and practical experience in 
fishery work Further particulars may be obtained 
from "the Fisheries Secretary, Ministry of Agriculture 
and Fisheries, 43 Paihament Street, I^xindon, SW.i., 
to whom all applications, accompanied by not more 
than six testimonials, should be addressed by, at 
latest, August 20. 

Two research scholarships in veterinary science, 
each of the annual value of 200/ and tenable for three 
years, arc being offered by the Ministry of Agriculture 
and Fisheries. The scholarships are open to candi¬ 
dates who have obtained the diploma of the Royal 
College of Veterinary Surgeons, or who have shown 
evidence of proficiency in medicine or other relevant 
branch of science. Applications will bo received 
until August 15 on the prescribed form, of which 
copies may be obtained from the Ministry at 10 
Whitehall Place, S.W i 

'J'he prospectus tor the year 1922-23 of the 
Technical College, Bradford, contains very complete 
accounts of the courses of study offered by the College. 
Diploma cfmrscs, which involve full-time attendance 
for tiiree or four years, arc arranged in the depart¬ 
ments of civil, niechamcal, and electrical engineering, 
textile industries, chemistry, dyeing, and occasionally 
in biology. These courses are suitable for students 
de.sirous of presenting themselves for the honours 
examinations of the University of London. There 
are also special day courses in these departments, and 
preparation is given for the professional examina¬ 
tions in medieme, dentistry, and pharmacy. Part-time 
day courses arc arranged m various .subjects whicli Jire 
suited to the needs of apprentice.s and others who are 
unable to devote the whole of their time to study. 
The nrospectiis gives particulars of the conditions 
for the admission of students, and there arc also 
<lctailed syllabuses of the various courses. 

The Ramsay Memorial Fellowship trustees have 
made the following awards • Ramsay Fellowship of 
the valiK of 300/. tenable for one year, but renewable 
foi aseco,iiI year, to Dr. R W. I.unt, ofl^ie Uni\ersity 
of Liverpool, aiul of Universitv College, T.ondon, for 
the continuation of his work at Xbnversity College, 
London, on chemical effects of electromagnetu waves 
over the frequenev range. 10® -- io« cycles . (Ilasgow 
Ramsay fellowship of 300/ t<i Mr' J A Maif, of 
the Umvci’.ity of Glasgow, who will continue his 
research on the chemistry of the terpenes ; a sp('cial 
fellowship of 300/ for one year to INfr W Davies, 
wh<i has already held a Ramsay Fellowslnp for two 
sessions and whose work, especially that on the pre- 
jiaration of .synthetic^reagents from the toluic acids, 
show.s special promise ; Danish Ramsay Fellowship 
to Mr. Kristian Hoc)endalil, of the University of 
Copenhagen, wlio will pursue lus researcji m tlie 
Tjiiivcrsity of Liverpool; two Swedish Ramsay 
FcUowshi])s. to Dr j O G. T.ublin and Mr A. W 
Berntoii , and two Norwegian Ramsay F(‘llowships 
to Mr Dag Nlckelsen, who will work at the Imperial 
College of Science and 'J'(iclmology, and Miss Milda 
Prytx, who will work at University College, London. 

A .special Ramsay Fellowship of the value of 350/, 
which was placed at the disposal of tlic National 
Research Council of the United States of America, 
has been awarded to Dr. C. S Piggot, of Baltimore, 

• begin tvork at Univeraity College, I^don, 

in October. ^ j.' p . nr > 

NO, 


■; ' C^ei^dar of Industrial P^^ers. 

Au^st 7, 1834. Joseph Marie Jaoqulw^ dipd.— 
A native of Lyons, which he helped to defend a|^st 
the armies of the Convention in 1793, Jacquard 
was a weaver by trade Becoming known for his 
ingenuity and his attempt to construct lacc’majting 
inaclinies, he was employed by Carnot at the Con¬ 
servatoire des Arts cl Metiers, and on December 33, 
1801, he patented his well-known loom for weaving 
figured materials. Thougli like Aikwnght he met 
with mucli ojiposition, Napoleon in 180O granted 
him a jicnsion of 6000 fiancs and n prinnium on each 
loom erected. 

August 7, 1913. Samuel Franklin Cody died.— 
Accidentally killed when fiying at Aldershot, Cody 
was one of the most enthusiastic of the early fliers 
and was the designer and constructor of the machines 
he flew. Born m 1861 in Birdvillc, Texas, after-a 
somewhat cliequorcd career he gaiiu'd a reputation 
by hi.s cx|x;riments with kites, and m 1906 was 
appointed chief instructor in kite-fiying to the 
Biitish Army. 

August 7, 1747. Martin Triewald died.—A pro¬ 
moter ol industrial progress in Sweden, Triewald 
was bom m Stockholm lie spent some years in 
Jingland as man.iger ol a coal mine at Newcastle, 
and on his return to Ins native c<»untry introduced 
the use of the Newcomen atinos])henc engine. 

August 8, 1873. Sir Francis Ronalds died.—One 
of the pioneers of the electric telegiaph, Ronalds was 
the son of a London mcrcJiant Jkirn in 1788, he 
was early engaged in scientific pursuits, and in 1816, 
m the garden of liis house in Hammersmith, laid down 
eight miles of wire Ihrougii which lie sent sisals 
by the aid of a small frictional machine. From 
1843 to 1852 he was honoraiy director of the meteoro¬ 
logical observatory at Kcw. 

August 10, 1896. Otto Lilienthal died.—^After 
achieving success as an engineer and manufacturer, 
Lilienthal m 1889 began his exjxinments in flight. 
With machines of Ins own construction he made 
many long gliding flights liom the top of an artificial 
inonnd neaily 100 feet high at Lichterfelde, and it 
was while jiursuing these cxjicnnicnts that he met 
with the accident from winch he died. 

August 12, 1848. George Stephenson died.— 

Recognised as the lather of our railway system, and 
as the chief pioneer.of the locomotive, Stephenson 
built his first successful locomotive in 1814 while 
engine wnght at Killmgworth Colliery. For the 
Stockton and Darlington Railw.iy lie constructed 
and drove llic Locomotion with wliich the line 
wns opened in 1825, and lour yeais later achieved 
a notable .success with the Rocket constructed for the 
Taverpool and Manchester Railway. Stcplienson 
was engineer to both ot these lines and was afterwards 
engini'or also to the J.omlon and Birmingham, the 
I^lanchester and Leeds, the Mancliester and Birming- 
Jiam and other important railways He was the first 
piesident ol the Institution of Mcch.inicnl Engineers,, 
founded m 1847 

August 13, 1897. Sir Isaac Holden died.—Born 
near I^'iislcy in 1807, Holden at the age of ten began 
work in a cothm mill From a shawl weaver he 
became a school teacher and then a book-keeper for 
a Glasgow worsted linn. Turning his attention to 
invention, with Lister {alletwards Lord Masham) 
m 1847 he took out a patent for combing and |ircpping 
genappe yarn and loimdcd a factory at St. Denis, 
Paris. He afterwards concentrated his business at 
Bradford, where it became the largest woolcombing 
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Societies and Academies. 

Pari.s. 

Academy of Sciences^ July \ M, Emile Bortni 
m the chan.--The prc'^idenl annoinncd the death 
ot i’lince Alhcrl ot Monaco, foreign associate of 
the Aead(‘niy - P A Dangeard Tlie stmctiire ol 
the ccl! in tiie Ins In <i recent communication 
the «iuthor h.i'. giviui a dehuled dosciiption of the 
plastidome and sphciome in the Iciives ol Jns 
"f'erminira: this is supplcmentei! in the jiresent 
paper by similar details for tlu' same forma¬ 
tions in the tissues, petals, sepals, stamens, tnary 
and ovules The ])l:istulomc and spheromc are 
independent tormatious .uul have an existence as 
general as the nucleus in the jdant cell • \ndr6 
Blondel : unsymmetrical electric arc between 

carbon and inclals. - M. .Mliert Kecour.i was <‘l<'c'tecl 
corres])c)ndanl lor tlie section ol ( hemistry m the 
plate of llie late M I'.iiiest SoKay -The Permanent 
Secretary aunoiinc,e(l the (hsiili ol M Otto Lehmann, 
coiTcspondant for the section ot Mmcialogy - - 
Annand Cahen Singular solutions ol dillerential 
ecpiations ol the hist onler —Mideislas Biernacki 
The displacement ol tlie 7eros of intc'gral functions 
by dciivalion. U Jarry-Desloges Contribution to 
the study ol tlic siirlaie of planets. ’I'he systematic 
observation ol the ]ilanetary surlacos, especnilly of 
Mars, commend'd in 1007 at l^cxard, have been 
continued m M.iy atul June ol this year at S6tif, 
with the t 7 n.nd 2(1 cm rctraitors Tlie de- 
colorafti.^ cert.am dark Jiieas m tlie souIIktii 
hemisplTWe ot Mais, observed in 1009 at Kevaid, 
lias been seen again tins year - -Jules Baillaud and 
Miles. Bonnet, Clavier, and Lhomme Distribution 
of stiirs in the Pans /one of the astro])hotogr.iphic 
catalogue.- - \xel Lindh The absorption spectrum 
of sulphur tor the X-rays An exaimn.ition ot 
sulphur compounds grouped according to thc^ v.ileney 
of the sulphiii .\s in the case of chlorine preciously 
studied, the limits of the K abscirption tor sulphui 
arc displmcd towards the shortest wa\ e-lengths 
for the Iiiglior vidcncies —Albert Portevin . The 
thermal tieatmcnl of cast pieces, and especially 
of cast projectiles. riieimal tieatmcnt producccs 
porosity in tlu' metal --Ihigoi Tt Boussu • The limit 
of inflammability ol the vajiours of the alcohol- 
petTol system aiid of a tnjik' system containing as 
base rilcohol :md jictrol - Matignon and M 
Fr^jacques • The transformation ol gypsum into 
ammonium snlphati' ( <ilcium sulphate was stirred 
with conccntralc'd ammonium carbonate solution m 
approximately eipiimoicciilar juojiortions. KcjinJi- 
brium was ic.u'hed after live houis, about 9 <> per 

cent being (ouverted into ammontuni sulphati- 

Albert Granger and Pierre Bremond The chemical 
composition of lock, sujipcised to he kaolin, fiom 
Djebel Debai. .\Igciia This is lormed of halloysitc, 
.'associated with a hydrated aluminium silicate 
containing combined snljihuric acid --Paul Thiery . 
The upper Dajocian of l^irramc -Ci Demzot The 
last vaiiations of the marine level on the (oasts of 
BiT-ssc-Provencc —J-*. Bugnon • The b.isifugi' aiceleia- 
tion in the hypocotyl D Nicolas’ A new host of 
Phyllosiphoii This parasite was touiid on Arum 
Uaheum near Toulouse This resembles P Artsari, 
and if not belonging to a different species, constitutes 
a different biological strain, since althoiigJi Arisarum 
vtil^ate, carrying P. Ansari, grows in the neighbour¬ 
hood of Arum Hahcum in ^Algeria, the latter pVint 
has not been found attacked by the jiarasitc.— 
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Picrrc Lesage: Experiments on the movement of 
liquids in cell masses.—Jacques de Vilmorin and 
Cazaubon : The catalase of seeds. The presence of 
catalase cannot be taken in all species as a proof’of 
the vitality of the seed.—Marc Romieu and Fernand 
Obaton : ('omparative spectr«isco]uc study of the 
green jiigmcnt of tlu* Clietoptera and the chlorophyll 
of the green alga, L^/va laclma. The chetopterin is 
regarded as a pigment ol extrinsic origin, and is a 
modilied chlorophyll —Mme. Danysz - Michel and 
\V. Koskowski: Study of some digestive functions 
in normal pigeons, fed with polished lice or kept 
without food. Comparative expenmonts made with 
pigeons on four ditlerent diets: nonmil diet, no 
food, jiohshed rice only with and without daily 
injection of histamine From the examination of the 
gastnc juirc and intestinal contents it is concluded 
that Ihe observed facts can be explained without 
assuming the intervention of a vitamin — J. 
Athanasiii; Nerve motor energy : ek'ctromyograms, 
- 1 .. Garrelon, D Santenoise, and E Thuillant. The 
action of peptonic slunk on the vago-synijiathctic 
nervous system.—P. Wintrebert • The lirst mani- 
lest.ilions of ncivTuis co-ordination m the body 
movements of ScvUiorhinus camcuhi-ViQxvc Girard; 
Remarks on a note of M I. l.apicquc on the 
mechanism of the exchanges between the ci'll and 
the surrounding medium —\V R Thompson : The 
theory ol the action of cntoinophagons jxirasitcs. 
Incre.'isc m the proportion of hosts carrying jiarasites 
111 cycle parasitism.- -S Metalnikow • .An epizootic 
dise.ise 111 the caterpilkirs ol Calleria mclloncUa — 
R Cambier and E Aubel The culUiic of b.ieti'ria 
in a me<hum of definite chemical comj)ositi<m, with 
pyruvic acid <is a base TIic degradation of jiyruvic 
acid Ill these cultures tlic only source of carbon 
IS sodium pyruvati' Three bacilli could be grown 
on tins medium, the jiyooyanic bacillus, Fluggc’s 
lluoresccnt bacillus, and the coll bacillus Acetic, 
lactic, and glycollic acids were isolated from the 
culture.s. 


Official Publications Received. 

lluonF (if the Tmliiin 'VriH('iim V<il 2-1. Paii 2. .hiiic Nulrs on 
('ll l)c( in Ihi' liiilimi VfiHi'inii Tlv sianl('\ Ki-jnp. 

MV t’oiit.oniiiiiu' I’p 11IM’.SS | plntc-^ INS (I'liliiiffu ZooloKK-al 
Snr\f'v ot IikIiii ) 2 niiK'i'H 

'l'h<'In'-htnHon ot Oi\il Kn'HiK'ur? laicinccuiig Alislijut-'pn uared 
from tlir ( iirrciit IN-noilii iil l.itniitiiu- ol lOiunn 1 run; jiii'l tiipllnl 
Sdoiii-p. imbliHlicd oiitsldo tlie I’nitid Kiiin.loni Kditid li\ W V. 
S|HMr N< \\ 'oiic-, 12, .liil> J’p 22 s (1,oMdon Thr In- 
Htitiition ot ('ml li.ni'iiiocrH ) 

Uiin-.iii ot Kdiii iilioii, hnliji I’atnphli-t No 12 Si ir-iico 'ro.K hint; 
in Kmjliuid H\ If ICinKtur l*ii. v-| 2S i ii <(nl«uftjv Uovern- 
m<n( I'nntinu Olflro ) 7 unnas 

Miiii«.trv Ilf Affnciiltiiri’ nnd Fmhciloi lntt‘int;(‘in'c lIcp.irtiiM'iit. 
lli-l>olt oti (he Work ol tlie liitpHiudKc JlcpaitiiKiit of flic MliiLstry 
foi Mic T«o Vi'iiry JlU'i [1)21 !*]> I'is (London If M SLitioncrv 

OfllCC) r.s IKt 

Mini'ifr\ of Piiblif’ \Vi>ik«. Lirvpt llcport. on Iiivi'.tii'iitlons Into 
Iho linprovcmciit. of I{i\ci Disiliauic ^V•a'<^l^(■lll<•nf'‘ ll.\ li Jt 11. 
Wade P.irt 2 (I'Ji.vmoU Depiiilineiil, Paper .\o (1) Pp 12-fl4 
jilalc'^. (C.dio (ioviTninciit. Piililn fttnniH Oltn (•) P T 

Miniarv of PiiMk Work-i, Kitvpf • PJiinicd Itciwirtinent Meleoro- 
louli.d Iteiatrt tor the Ve.ir 1H17 Pp .v | lls (C.uro (iovernineiit 
l*uhlU'aUons Oltn<‘) ]•'!’ 2(1 

The .Mannliiis Vlnuinae and C'oninierf iid H.mdh(M)li tor 11*22 (with 
wlih h Is Included an .Appendix on Sev( helles). Couipiled hv .\ Walker. 
Pp ill s3-f\\m i viii I AlWl l-|ir.7 I ('(17H- I)(i4-| lUO I K81* | 1.A (Port 
IahiIs,M amiUns (■icncralPrliitnig.'indStafionervCo Ltd) inmpces. 

J/OUKhhorouirh (Villeae, Lekestershire Calendar, Session 1*122-23. 
Pp xx-f 21« (rx>nahl»orontfh ) 

Forestry Cominlssloii Second Animal Report of Ihe Forestry 
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Univer.sit\ of Liverpool and the Sea-FlHli Hatcliery at. Pkl. Kditcd 
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Universities of Oxford and Cambridge Bill 

W HEN some three years uro the Universities of 
Oxtord and ('ambrid;.^e uijplied lo Parliament 
for an annual giant to meel* reeurring expunses it w'as 
obvious (hat such aid (inikl be gi\en onlv after due 
iiujuiry. Areordingly a Royal ( oinniission was ap- 
jioinled on Ko\eml)er 14, loic), “to enquire into the 
finami.d resources ol the Uniiersities and of the 
( olleges and Halls therein, into tlie .idniinistralion and 
.ipphcalion of those rtsonries, nilo the government of 
the Universities, and into llie relations of iJie (olleges 
and Halls lo the Universities and lo en<-h oilier.” On 
Manh 24 of the jirescnl yeai ihe repeat of this com¬ 
mission was published, and as a dircii result v\e have 
the Pill w'liK h was inlrodured by Mr. Fislu'i, president 
of the Hoard of Induration, into the House of Commons 
on July 24. 

ihe ]3ill is .short, consisting ol ten siTtioius, with a 
schedule embody mg lerlain provismns ol the Uni¬ 
versities of Oxfoid and Cainbralgc A«t. 1.S77, adapted 
for present puiposes 'i'vvo bodies ol cominissioner.s are 
to be set up, styled respectively “'I'lie University of 
O.xford ( ommissioners ” and ‘‘The University of Cam¬ 
bridge Coinmissioiier.s.” The eommissioncrs are named 
and (.omprise men representative of the varied aspects 
and interests ol univer''ity lile. 'I'lieir tenure of olfice 
is tempoiary and will normally expire at the end of the 
year 1924, but may on the application of the commis¬ 
sioners lliem.sclves be continued by His Majesty in 
Council forotherlvvo years. From and alter January 1, 
1924, those 1 ommissioners will “mala* statutes and 
regulations lor the University, its colleges and halls, 
and any emoluments, endowments, tiusts, foundations, 
gifts, oKices, or instiuition.s m or connei ted with the 
University in general arcordaii' e with the recommenda¬ 
tions contained in the Repoit of the Royal Commission, 
but wilh smh modifieations as may, after the considera¬ 
tion of any representations made to llietn, appear to 
them cxjK'dient.” 

After tlie terinination of the powiTs of the com¬ 
missioners the umversitieb and colleges will again assume 
their own government, but notice of any' proposed 
statute for a college must be given i(^ the university 
betore it is .submitted to llis Majesty in Council, and 
any ('ollege statute which affeds the university may 
not be altered without the consent of r)ie university. 
Again, except with the euiisent of tlie trustees or 
governing body, no trust may be altered ‘‘ unless fifty 
vears have elap.sed .since the date on wliich the instru¬ 
ment creating the trust came into operation.” This, 
however, will not operate,ugainst increasing the endow-** 
ment of any emolument. Further, the contributions of 
.the colleges to university purposes must be assessed in 
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the first place^with regard to the needs.of the coUeges^j 
themselves. ■ . ' ■ . I 

The schedule deals with such questions as the interim ! 
powers of the universities and colleges; the provision 
that the commissioners in framing statutes “ shall have 
regard to the interests of education, religion, learning, 
and research ; tlie election of college representatives : 
as commissioners; and procedure generally and other ' 
matters of detail. ' 

Obviously the Ihll must be read in the light of the 
Report. The institution of two bodies of commissioners 
is the result of a recommendation m it “ that a 
Statutory (!ominissioii should be set up to carry out the 
dtangos recommended/’ and the powers of these two 
bodies are defined, except in special circumstances, by 
it. As we have remarked in a previous article in 
these coUimfis the Report is di.stinetly conservative. 
Similarly, the Bill, for example in its provision for 
dealing with trusts and endowments, show's clearly that 
there is no intention of making sweeping changes. The 
new commissioner^ hold office for a season; the 
suspension of the autonomy of the universities is 
merely temporary. 

* The new bodies have no easy task before tliem. The 
problems will demand knowledge, skill, and lacl. The 
question of the reform of tlie goveinment of the uni¬ 
versity requires delicate handling. The colleges mu.st 
be brought into closer relationship with the university. 
The teaching will have to be reorganised and co¬ 
ordinated, and proper provision made for research 
and advanced work. Fellowships, scholarships, extra- 
mqral education, cost of living m colleges, non-collegiute 
students, and entrance examinations are some of the 
questions to be dealt with. ]n addition, there are the 
twin problems of salaries and pensions. Here it may 
be expected tlierc will be difficulties. Notwithstanding 
all that has been done in recent years in the modern 
universities the.se are problems still unsolved there. 
The question is not an easy one. For the Cambridge 
Commission there is tlie further question of the position 
of women in the university. 

The projected reforms can be effected only by a large 
increase in llie income of the two universities. The 
Report recommends an annual Parliamentary' grant of 
100,000/. to each university. Such a sum is none loo 
great for carrying into effect its financial proposals. 
At present the grant i.s 30,000/. to each, and doubtless 
a furtfier instalment in the immediate future is con¬ 
templated. This raises the important question as to 
whether or not Oxford and Cambridge should have 
separate and individual consideration in the matter of 
State aid apart from the modern universities. In sorfie 
respects it is right and proper thajt separate and indi'* 
vidual consideration' shouMi be 'tpltheset^ „ 
NO. 2754, vot. I i-ola l^l '''''''' 


the,,conServatlott of‘the best 1 

tbe ca§e is not on all foUrs where finance is codcariied.., 
Until recently the modem universities had been trefit^d f / 
somewhat scurvily by the State, and even now they ''.| 
receive only 1,200,000/. of an annual Parliamentary. ' 
grant for allocation among something like sixty institu¬ 
tions. The largest individual grant for the year 1921-2 
—that received by the Imperial College of Science and 
Technology—amounts to 67,500/., a sum in our opinion 
quite inadequate for the expansion and development . 
of an institution of this .standing. Moreover, when the 
amounts allotted to the other institutions of university 
rank arc considered in detail, it is clear that a sura of 
200,000/. for Oxford and Cambridge is quite out of 
proportion. The modern universities are not receiving ' 
the financial help from the State to which they are 
entitled, and, in particular, at the very time when 
Oxford and Cambridge arc receiving for the first time 
an annual grant of 60,000/., they are being deprived of 
an annual grant of 300,000/. This withdrawal cannot 
be justified. In point of fact the financial difficulties 
of the modern universities are ccpially as great as, if 
not greater than, those ot the two older universities. 

The question of Parliamentary grams to our universi¬ 
ties should he considered as a whole and not piecemeal. 

In the light of seemingly contradictory statements made 
m public regarding State aid given to the modern 
universities it would appear that the whole question 
should be discussed in Parliament. It is not true, 
except as a mere technicality, to say that the annual 
grant to the modern universities will remain at its 
present level. Any one who takes tins statement at 
Its face value will have a rude awakening in the coming 
financial year.* In our opinion, in such circumstances, 
it would be a mistake to consider the financial needs of 
Oxford and Cambridge apart from tliosc of the modern 
universities. The position of tlie whole of the unic ersi- 
ties in the United Kingdom should be considered 
together, and not simply the position oJ two of tiiem 
however ancient and honourable their traditions. 


* Paracelsus. 

Theophrastus Bombast us von Hohenhetm, called Para¬ 
celsus : His Personality and Influence as Physician, 
Chemist, and Reformer. By Prof. J. M. Stillman. 
Pp. vm + 184. (Chicago and London: The Open 
Court Publishing Co., 1920.) 10s. net. 

S is well known, it is the customary lot of revolu¬ 
tionaries, whether in politics, religion, literaib.re, ‘ 
or science, or indeed in apy dcpartm^t^o|f ifitclle<jta^ 
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' intrimlc merits of the recipient. The common instinct 
of mankind is to oppose change, and he who sets him¬ 
self athwart the general tendency to consider whatever 
is is right is certain to reap abuse for his pains, and to 
have his motives, however well meant, misrepresented 
and traduced. History shows tliat most reformers are 
in advance of their age. It is rarely that they hit 
what is mistakenly called the psychological moment— 
that is, when the world is ripe for the change they 
advocate, and willing and even eager to see it effected. 
In this exceptional case the reformer is extolled, liis 
service universally acclaimed, and his immediate 
fame assured. The pioneer who has to face the vis 
inertiae of his age may, and usually does, go down to his 
grave “ unwept, unhonoured, and unsung.” It is only 
when the fermenting leaven he has laboured to intro¬ 
duce has, it may be after many years, produced its 
effect, that his effort is recognised and its results 
appreciated. 

Such was the fate of him who is the subject of the 
woik under notice. No man of his epoch was so 
systemalically and so consistently disparaged, abused, 
and reviled as Theophrastus von TTohenheim, commonly 
called Paracelsus. Ills true vocation was that of a 
medical practitioner, and the head and front of lus 
offending was that he should have striven to enlarge the 
scope of the medical system of his time—not simply by 
opposing the time-honoured doctrine of Hippocrates 
and G.alcn, as authorised by all the medical faculties 
of the period in every University of Europe—but by 
seeking to graft on to it newer conceptions and a wider 
and more rational scheme of therapeutics. 

Paracci..iis is frequently regarded as » chemist, and 
he certainly has his place m the history of chemistry. 
But he made no cardinal discovery in that science, and 
his name is not associated with any process or apparatus 
in operative chemistry. He w'rotc no treatise ex¬ 
clusively concerned with chemistry. He led a restless 
wandering existence, travelling, according to his own 
account, over nearly the whole known world, picking 
up and mentally steering the medical arcana of the 
various countries he traversed. 

During the forty-eight troubled years of his chequered 
ife Paracelsus certainly acquired a co’nsiderable 
knowledge of the chemical arts of his time ; he writes 
tamiliarly of certain chemical proce.sscs, and shows 
tequaintance with the properties and uses of a fairly 
vide range of manufactured products. His great 
lervice to chemistry was that he was among the 
arliest to point out that the work of the professed 
Jl^sts of.his epoti was on iyhoUy wrong lines. The 


the possibility ot transmutation the alchemists 
were ima^hing a vain thing. The trU^ and proper 
function of the chemist was to serve humanity by 
preparing and studying the properties of substances 
of natural and factitious origin witli a view of applying 
them in the treatment and cure of disease. 

By thus creating the school of iatro-chemistry 
Paracelsus enlarged greatly the field of chemistry and 
extended enormously the scope of its oj)erations. But, 
strictly speaking, Paracelsus only reverted thereby 
to the practice of the Arabian followers of Galen— 
Avicenna, Averrhoes. and their immediate followers— 
who taught that chemistry was the true hand-maiden 
of medicine. Their precepts had been misinterpreted 
and corrupted by a suf'cession of commentators— 
mostly scholastics—who had imported into their teach¬ 
ing a leaven of mysticism and occultism altogether 
foreign to the spirit of Galen. Krasmus said Of the 
medical system of his time that the whole art as they 
practised it was but an incorporated compound of 
craft and imposture. 

The reform of medicine was part of the general 
movement of the Renaissance, and Paracelsus was as 
much a product of the period as Leonardo da Vinci,* 
Copernicus, Thomas More, Luther, Vesalius, and the 
other progenitors of that great awakening. He created 
not only a new departure m chemistry, but he infused 
a new spirit into medical teaching and practice, and 
his reward was to suffer the slings and arrows of 
outrageous fortune in obloquy, poverty, and occasional 
starvation. He was fighting against the Zunflgetsi of 
his age, against powerful corporations and strongly 
entrenched vested interests. Although he fell in the 
unequal .struggle he was not beaten, for the spirit he 
invoked lived after him and eventually triumphed. 

Paracelsus was a highly complex character-^ 
strange compound of genius and folly, of ill-regulated 
Iile and unstable habits. It is this complexity of 
nature which is doubtless at the basis of the very 
divergent estimates which his various biographers have 
formed of him. He had all the defects of his qualities, 
and to a great extent he brought his misfortunes upon 
himself. He was of a rash, unbalanced disposition, 
impetuous, impatient of contradiction, a hard-hitter, 
and prone to intemperate language. Of course, hie 
was stigmatised as a quack and a charlatan, and it must 
be admitted there were incidents in his career which 
afforded ground for the imputation. He seems to have ■ 
treated the reproach w'ith a contemptuous indifference 
which afforded no sufficient answer to his adversaries 
and no real satisfaction to his few followers and friends. 

spite of much that, ha.s been written concerning 
him Paracelsus rem^dns an enigm, and his mterpory 
|rpm Ih^pbloquy which was .h^ped upon 
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him dunn^^ his life. Of late years there has been a 
tendency to 'itek to do him fuller justice and to put a 
more liberal and more kindly interpretation upon his 
condin l and actions, and to jilaee Jiim in w'hat is to 
be regarded as Ins true relation to Ins ejiodi. Prof. 
Stillman’s book is the latest attempt .it Ins rehabilita¬ 
tion. ft is a 61 holarh eontrilaition to a subject wlneli 
has still Its perplexities and dilhcnities. The story 
of his life IS liere told willioui bias, dispas'.ion- 
ately, and in the light of all ac.iilable information, 
and the result is an eminently leadable monograpli 
written in llie true spirit of history. 

T. E 'rnuRPL. 


The History of British Agriculture. 

{i) E)igh\h suirnnuj!^ : Pasl aud Present. Hy the 
Rt.Ilon. Lord l-'.inle. Third edition. Pp.xvi + 504. 
(London- Longmans. (Ireen and Co.. 1922.) 12s. 6r/. 
net. 

(2) A Short llnlory of British A^^rtenllnie. P.y John 
Orr. Pp. ()6. (London : Oxiord University Pre.ss, 
1922.) 25 . (yd. net 

(i) '''1 IE story of British agriculture is for the greater 
X part of Its course the story ol the lile ol the 
ordinary Briton, for until the indiisu mI and < ommercial 
era began a century .igo tlie counti\ was m the mam 
agricultural Several fiistones have apjieared, but 
none i.s more atlr.irtiw tlian the \oliime written by- 
Lord Ernie, which luis now reached us third edition. 
There are few reiords ol actual fainiing prior to the 
Norman m\asu>n, and the account here given begins 
practically m the thirteenth century, though there 
is np reason to .suppose that any great change had been 
brought about in agricultural melliods for a long wlulc 
previously. kVorn tliat time onwards, however, tlie 
story IS coiitimious, thoiigli U lias luul to be pieced 
together from manorial records, old country savings, 
illuminated MSS., and many other sources Lord 
Ernie has done his work remark.ibly well, and he traces 
with great c learness the* c hanges Irom the old open fjekl 
system, through the enclosures ol the siMeenth, seven¬ 
teenth, and eighteenth c eniuries, to the great changes 
introduced m the nineteenth lenturv, and finally to 
our own times. 

. The edition before us differs from the previous one 
in that it contains a cliapler on war tanning m 1914- 
1918. Thi.s was an essay in .State c ontrol, and the 
measure of its unpo^mlarity m the countryside w'as 
seen in the almost savage joy witli which the wholesale 
retrenchment of the numerous inspecting officials after 
the war w'as hailed, and m the irresistible demand Mr 
the removal of all restrictions on freedom of cropping 
and of farm management. Whatever the urban I 
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voter may elect to bear in the way of State control 
of industry, it is perfectly certain that the countryman 
w’ill have none of it: he is an incorrigible individualist. 

Space docs not allow of an adeejuate quotation from 
the account of the history ot those eventful days, 
l.ord Ivrnie has the double advantage of inside know¬ 
ledge and ot freedom Irom any restriction m relating 
the course of events, and he tells the story vividly. 
The real agricultural difl'ii ully began in 1917, after the 
harve.st of jc^i6. Tlie Board of Agriculture had fore¬ 
seen this and had prepared a scheme, but the Cabinet 
li.id not put It into operation. The winter 1916-17 
was very unfavourable to the agriculturist; the supply 
of men, of feedmg-.stufis and of fertilisers was short, 
and W'as diminishing, and farmers generally were losing 
heart. Slate control licc-ame imperative. The method 
adopted was probably .a.s goofl as could he devised, 
and veiy full powers were given to the large liody of 
experts brought in for the purpose. In synte ot all its 
disadvanl.ages and the increasing diificiillirs in regard 
to labour and materials, the system was successful m 
prodiu'ing c erlum items ol iiunian food, as the following 
table provais : 
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The jiresenl writer can testily, however, that the 
macinne w'Us kept going only by eonslaiilly reminding 
I he rur.d community of tlie men in the trenches, and 
laid It not been fc>r the poignant sorrow and bitter 
tragedy of the war no puw-er on earlh would liave kept 
the farmers to the programme. It is not That they arc 
less patriotic than otiiers, cpiite the contrary. But 
the system is not suited to the conditions of the country¬ 
side and so it lac.ks permanency. Post-war agncullure 
IS adjusting itself to post-war economic' conditions. 

The volume is full of interest and will certainly 
appeal to a large body of readeis. 

(2) Teachers of agriculture generally will welcome 
tlie appearance of a little book on the history of the 
subject which they can place in the hands of their 
students, in the first instance to stimulate their interest, 
and afterwards as an introduction to larger works. 

* Mixed corn is shown separately in 1916. >In prpvtbus years it is shown 
under wheat, barley, or oa^s. 
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Mr. Orr’s book can confidently be recommended for this 
purpose. 

The book is simply written andean be read without any 
extensive knowledge of Englisli history: it is unbiassed 
and, for its size, it gives as good an account as we lia\ e 
yet ^een of the course of events in British farming from 
the earliest times to the present day. The illustrations 
are excellent and well chosen from a wide range ol 
sources: they .show, side by .side, the older and the 
newer types of implements or of animals, and afford 
admirable demonstrations of the great changes that 
have taken jilaix since agriculture began to develop. 

In (liscu.ssing the po.-.l-war period Mr. Orr ends on a 
note ol subdued optimism which we ho[)e and belie\ e 
is justified ' “The market for farm prodiao is weak. 
Agriculture must share the bad fortune as well as the 
good fortune of the country and even ol the woild. 
Ill \iew ol the magnitude of the war its evil cffect.s will 
jirobahly he very great and very prolonged. But 
liowevei dilhcuit limes may be, there is promise for tlie 
luture m the better feeling that exists between landlords 
and tenants, employers and employed, as compared 
with that which pre\ailed a century ago. '1‘here has 
been no pooi-law payment of wages, and the difference 
!ictw('cn tile treatment ol the labourer llien and now is 
an indication ol the progress that has been made.” 

E. J. Russkll. 


Ore Deposits. 

Abri^i (/n Lchre von den Enlagerslatten : In Ankhnung 
an die driiie Auftage de<: Lehrbnches und unier 
BenuLnng hinlerlassener Aiifzeichnungen. Von Frol. 
Rn liard Berk Bcarheitei (lurch Georg Berg. Pj)- 
\i 1-4''' (Berlin: Gebruder BorntnTeger, 1922.) 
165. S(/. 

AS Is staled by Dr. Berg in his introduction, this 
I V Work, an abstract of the study of ore deposits. 
Is an abbrtMution ol the large work m two volumes by 
Riihard Beck. TJie original work was well known, 
and three cdltlon^ have been jmblishc'cl since it \\a^ 
originally issued m 1(900. The general principle ol 
• lassifi<aiH)n remains iftarly the same as that in the 
otigina! work, and it must be admitted that, generally 
sp'aking, the changes that have been made have not 
made for a dearer understanding of this exceedingly 
I (-rnplex sLihjec t. 

As m the original, a clear emt i.s made Ix'tween 
epigenetic and syngenetic deposits; the author defines 
these piirases as tollows • in the former he imdudes 
deposits int(( which ore has been introduced only alter 
the lormaiion of the iramediak-ly adjoining country- 
rock, wliile tJio latter term is restricted to magmatic 
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segregation in winch the ore is formed simultaneously 
with the country rock. These basal definitions, 
however, arc by no means satisfactory. The author’s 
definition excludes from the svngenetic group .sedi¬ 
mentary deposits, .such as hg^ls of ironstone deposited 
originally as bog ironstone, etc , and in fait Dr. Berg 
has treated such deposits (juitc separately from his 
.syngenetic deposits and has placed them m hi.s classifica¬ 
tion after the epigenetic dcposit.s. Dr. Beck, on the 
other hand, looked upon sucli ores as svngeiuiic', and 
there is no doubt that Ills view is the sounder and leads 
to a dearer understanding of the entire subject. 

Again, Dr. Berg devotes a separate section to tlic 
Gozzans or alteration products ol existing ore deposits, 
formed aliove permanent water level, which may 
include hoili secondary enridmunt und impoverish¬ 
ment of tile deposits m respeel of their irelalhc con¬ 
tents, He classifies these deposits as ip’gonettc on 
the grounds that certain deposits .iie m liicmsclves 
not worth working except in the zone ol .seiondary 
eiirichmcnl; perhaps, strictly s|)eaking, there is 
something to he said for this argument, hni it fcrtainly 
does not make lor a dear understanding ol the Miilijecl. 
It distimtions are to be dr.iwn between the deposit 
.ilsdl and its more 01 l(‘ss altered oiiit rop, confusion 
is bound to result. In hut, one ot tlie great faults 
ol the work lies in the author’s failiiie to appreciate 
that in dealing vvitli such phenomena .i.s ore depo.sils, 
vvhiTC a natuial s\stem of classification is practically 
impos.sil)Ic, broad lines must be followed ; even so, 
there will be* numerous border eases which every 
student ol the siibjeit will Heat on somewhat different 
lines One ol the most sinking points in the book, 
wliu h well illusliates what has just been said, is the 
minult' subdivision ol mineral veins based upon 
dillereiKi's, and sometimes small differeiu'c-', in their 
mineral contents. In this Di. Berg has followed 
Dr. Bevk, the need for simjilificalion apparently not 
having (Kcurred to him. 'I’he whole ol the treatment 
of mineral veins may be descriiicd as somewhat 
.mlKjiMted, seeing that over onc-thiid ol the work is 
di'voied to fissure veins. This dilluse treatment i.s 
remmisccnl ot the days when tlu' overwhelming 
jiroporiion ot all metallic minerals (with the exc(“ption 
ol iron ores) was derived Irom fissure veins, as was 
the case a century ago. 'Po-day, on the othei hand, 
the output from veins is relatively iiiiimporlant, 
and the author does not seem to have lealiscd how 
great tlie change has been in this respect. 

The author divides his subject into the lollowing 
mam groups . 

I. Magmatic segregations. 

II. Contact deposits. 

IJJ. Mineral veins. 
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IV. Kj)i^'t;nctic ore bodies. 

V. Sulphuretted ore deposit? mainly of epigenetic 
origin. 

VI. Ores formed by sedimentation. 

VII. Gozzaiib. ( 

VIll. Secondary ((•la''ti() deposits. 

Many of these groups are by no means, satisfactory, 
inasmuch as the deposits inehulcd in them do not 
properly corresjjond to the titles given. Thus the 
author quotes as examples of magmatic segregation 
the magnetites in gneiss of the Lofoten Islands and the 
Kiruna ore, although he admits that the latter ore 
deposit is definitely younger than the adjoining eruptive 
rocks and accordingly not syngenelic witli these. 
Similarly lie imhides among contact deposits, hy which 
he understands those fonned under the influence of 
contact m#itaniorplusm at or near the boundaries of 
the eruptive and the strutiflcxl rock masses, a number 
of deposits as to which he is hound to admit that he 
cannot nscrihe their origin to any parlicul.ir enipti\e 
rock. He dcs<'nhes those as krypto-^onlact deposits, 
hut obviously such a description is far from satisfactory. 
Among his epigenetic ore bodies he includes such 
deposits as those of Ihngham and Ihshce, where tlie 
protore is undoubtedly syngeneta', gush veins and 
similar deposits in pre-existing cavities, true meta- 
somalic deposits like the red liiema' ites of Cumbeiland, 
and certain residual deposits, while his group of 
snlphiiretteil ore bodie.s is admittedly not a natuial 
entity and contains examples of syngenelic, epigenetic, 
and inileternunate mcHles of origin. This method of 
dealing witli the suhjeel (Teate^ confusion rather than 
clearness ; it is conglomeration, not classification. 

' There arc N.iiuni.s mistakes m geography, winch 
should have been avoided , for example, the Sierra do 
Ronda is said to lie on the Portuguese coast, and 
Leadvilio m England ! Moreover, the work aims at 
describing everv’ dcfiosii of importance, but there are 
several notable omission.s. 

No doubt there is room for a good, small text-book 
on mineral deposits, but it will have to be on different i 
lines from those of the present one; more (are will 
have to he devoted to classification and to the discussion 
of the modes of tormationtof the deposits, and fewer 
examples, and those only lyi?N^l ones, must be quoted, 
references to descriptions of Withers being guierally 
sufficient. It is prolxibly only iH tins wav that the 
student can get a clear view of tlii^,complex subject. 
The work at present before us docs not fulfil these 
conditions ; it may be of use for reference to the 
experienced mining geologist who is not likely to be 
led astray by it, but it is scarcely a .safe book to |>Uice in 
the hands of a beginner. ' 

H. Louis. 
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T>as Edkphoi^'. Vntersuchuf^^ .^ur^^Vkblogie' 4^ 
bodenbmoknenden Mikroo'rganismm.'’Von R. -H.' 
France. Zweite Auflage. Pp. 99. (Stuttgart: 
Franckh'.sche Verlagsbuchhandlung, 1921.) 

t J^DAPIION” is the name which, from their 
^ analogy to the plankton, Dr. France has 
coined to cover all the forms of life occurring in the 
soil. In spite of the very considerable amount ol 
w'ork that has been done in recent years on these 
organisms, very little of it is at present available to 
the general biological reader. There are text-boolcs 
of agricultural bacteriology and a considerable number 
of scattered papers dealing with single organisms or 
groups of organisms from the soil, but most of these 
reach only the specialist. Dr. France has therefore 
performed a real service in writing a brief general 
account of the soil fauna and flora, its conditions of 
life, and the influences of the different groups of 
organisms on one another and on tlie soil. 

As a general handbook to the subject, however, it 
snflVr.s from one considerable defect, for during the 
past lew years great advance.s have been made both 
in this country and in America, of which api)aremly 
Dr. Frame has ns yel heard nothing, sime hi; gives 
no references to any non-German work of a later date 
tlian 1912. Even a casual glance thrniigli recent 
numbers of the English and American journals would 
not onlv have given him many useful facts, but would 
also have suggested methods of tei imujue which would 
have made his own investigations much more frurtful. 
Ills accounts in particular of tiie insects and flagellates 
give very little idea of the inimlier and variety of 
these (,reutures occurring m the soil. 

'I’he observations on the ecology of iIk* otgunisms 
would also have been more satisfactory if a iillle more 
.statistical information had been given. It is not 
very useful to be told that in May a cubic niilhmetre 
of soil contained 15 organisms {omilting iiacteria), 
whereas in Augu.st the number had fallen to 3, unless 
we arc also told how much variation there is between 
duplicate samples takim at the .same time or at brief 
intervals. Since Dr. France ^frequently reminds us 
of the close analogy between the edapiion and the 
planktop, one naturally recalls the vvldij divergences 
found in duplicate catches of the latter Probabfy he 
IS right in believing that the figures given are significant, 
but the reader who wishes to understand what are 
the effects of temperature, moisture, season, and the 
jihysical and chemical properties of the soil on the 
organisms living in it, is at a great disadvantage if he 
is not told just what is the degree of significance. 

In spite of these defeats, however, tl\e present 
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volume coftt^iiw, a . mapy^ ^i^eful observationt 
and,a very luckJ wd stimulating review ol the subject. 
One may question whether the biological influences 
have quite the dominating importam-e in the soil 
that is here claimed for them, and in particular wliether 
the organisms found in it can as yet be satisfactorily 
used as a criterion of the .agricultural properties of a 
soil; but the subject is still young and its possibilities 
are undoubtedly great. 

The Presentation of Thermodynamics. 

VorUsHngen uber Thermodymmk. Von Prof. Dr. Max 

Planck. Sechste Auflage. Pp. x H- 292. (Berlin: 

W. T>(' Gru\ter und Co., 1921.) 

.\K of the most universal generalisations tliat can 
be made about the study of mathematical 
physic.s IS that everybody finds thermodynamics a very 
dilficult .subject. In consequence of tin’s there have 
arisen .se\'eral different ways of presenting if, which 
vary far more from one another than do the presenta¬ 
tions in such subjects as dynamics or electricity. 
There IS first ilie thermodynamics of the engineer, in 
which entropy is something steam has, winch can he 
found from lablc.s. Then there is the thermodynamics 
ol tiu“ < iic'inist, whose laboratory is stocked with senn- 
permccihlc ineinlirancs. Tie is a great designer oi 
engine.s, Inii all Jns enjoyment of liis wonderful instru¬ 
ments IS spoiled by his perjx'tual suspicion that Nature 
IS trying to si'ore off him. Next, there is the thermo¬ 
dynamics <pf the mathematician ; this scraps the 
chemist's machinery and does the whole business by 
means of Pfalhan forms, a pcc'uliar branch of mathe¬ 
matics, and almost the only one in which it looks as if 
more c orn out at tlie end than i.s put m at tlic begin¬ 
ning. Lasik, there is the super-man, who can .seeand 
count the atoms, who regards all the others as gamblers, 
though lie IS bound to admit that they know how to lay 
the odds. Tie occupies a position r.ither apart, being, 
so to speak, engaged in a study of the jurisprudence of 
thermoch namics. 

Now (excepting the last), all these preseiilulioiis 
claim to deri\’e their results from the two law.s of 
thermodynainir.s, but ilfrre is no agreed statement of 
lho.se two laws. Jn most books the chapter on the 
ScLond I.aw' is not opened by a formal statement of 
that Liw' -as Newton’s laws of motion w'oiild head the 
(orrcsponding chapter in a book on dynamics -- but 
It IS necessary to have .several pages of tendencious 
discussion first, to create the atmosphere in wdiich the 
law sliall be acceptable. This can only mean that tlie 
law as stated contains a good many implied assump¬ 
tions. Some years ago Carat!leodory, the pure 
mathematician, fonjiUlated; the principles in a really 


logical manner, and it is fo be hoped—if ^ can believe 
that the human mind is by taste rational—^that this 
formulation will be more successful in making the 
subject easy than has the exceptional variety in 
presentation wldcii has lushcrlo prevailed. Cara- 
llicodory’s w'ork was transcribed a year or two ago 
in the J^hystbaliiche ZcUschnft bv Born. Tie insists 
that there is no way ot slinking the Plallian problem 
m some form or other, but gives a simple geomotrioal 
description of it; m the eonseciuent deduction of 
absolute temperature and entropy there is some rather 
heavy work which could probably’ he simplified. Bu* 
ific mo,St important modification is the new place taken 
I by temperature in the presentation. Jn the ordinaiy' 

1 way it occurs muddled up with the Second I.a\v, but 
' here it is taken out and introduced as the primitive 
idea—of course, measured on an arliitrary scale. The 
consequence is that the T'lrst Law no longer deals with 
quantitie.s w'liich are undefined, and the Second Law 
becomes a clear-cut statement instead of a jumble of 
two statements. 

The new jiresentntiun is loo recent to have been 
adopted in text-books, and it wall be most interesting 
to sec whether it is destined to drive out the older 
types. 'J’he book under review is of a vlass about mid¬ 
way between those of the iheinist and llio^e of the 
inathematu'ian. That it has gone lliroiigh six editions 
shows that it is a first-rate mtroduelion to the subject; 
but it certainly can be criticised from the logiial point 
of vievv^, tor it brings in absolute temperature by means 
of the perlect gas, and tmly later jusitfie-. it m the 
general case. It is a plnlosophieal (|uesii(jn whether 
It is legitimate to inlrodiite ideas connected with reality 
by means ot a hypothetical sulistance -perhaps it 
may he deieuded, like the introduction ol rigid iiodies 
in dynamics. Jhit the point really is tliat this method 
IS apt to leave the student with the idea that absolute 
temperature is in .some way' connei.ted with perfect • 
gases, an idcti rather encouraged by nuiiiy of the 
examples that arc usually cited. It is surely a pity 
to start by dealing w'ilh a special case, when the whole 
argument is that Carnot’s ('vclc works exactly as well 
wliatcver the substance in the cylinder. Apart from 
this cTiticism, however, the whole work is an admirably 
detailed development of the theory, with numerous 
illustrative examples troin physical chemistry. The 
chief cluuigcs in the new edition are in ('onnexion with 
the theory of solutions ; in jiartn ular, an account is 
given of the theory of J. C. (>hosh ol (aliulta, of the 
freezing-points of strong solutions, winch w'ouldj_eem 
to have attracted more attention in Germany than in 
this country. There is also more said about the 
equation of stale of solids and their expansipn co- 

efficiente!. 
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W'c lui\e dwelt perhaps with undue weight on the 
<Iucsiion oi fundamentals, l)ecause this seems to us a 
nialter winch should be put right, l^ut the present 
work, supplemented by .1 proper trealinent of those 
fundament.ils, ctrlainly eonsntiitcs an e\(client course 
in the general theory ot thermodyn.imics. 

Dialectic. 

Studies III the Hegelian Dialeelie. By Dr. John McT. 
Iv. Mi'raggarl. Second edition. Pj). x\i * 255 
(('umi)ri(lge . Atthe lJni\crsit\ Pres>,i922.) 15? net. 
T IS cinious that a book which professed only to 
he a study of Ifegel. and deals with cnticisins 
of the llegehan method and pnmiple current more 
llian ihiriN \eais ago, should b(‘ reprinted to-day 
and presept the same freslines> and Mgour to the 
reader now as it did then. Tins is the feeling with 
which one who re.td Dr ibTiiggart’s i)ook on its first 
.ippe.irance now lays u down, h.iving read it again 
Irom beginning to end. It (ontanis the best exposition 
of the dialertK , and the best defence of the dialectic, 
and the best criticism ot it by an\ living writer The 
conclusion Dr .MiTaggart le.uhes would be accepted 
prolublv even be the most coin lined Hegelians, 
namely, the coiK'liision that the logic is of permanent 
value and the dialectic sound, but that the inetapbysie 
i.s unsatislaelory and cannot be final. His own view 
would seem to lie lb.it the ultimate reality is a unity 
of personalities, but that this unity is not itself a 
per.sonalily. Most ol tins book was originally presented 
m papers read and discussed at tlic Aristotelian Six lety 
m the early 'nineties and published in Mind, for at that 
time the Society did not jiulilish Proceedings. It is a 
living work to-day ixs'anse, more than at any previous 
time, tin* jiroblem ol tlie nietliodology of siicnte is in 
the forefiont. Mathematical dis(oxenes, which have 
caused a 1 evolution m our mode ot coiiecivmg tlic 
physical universe, and the disrovenes ot tlie new 
psycbologx, wliK h have protoundly changed our mode 
ol conceix ing the mind, haxe necessitated a reconsidera¬ 
tion of xxdiat IS implied in the experimental method. 
We liave lound a need for dialeitic, for the logic of 
philosophy. The stone which was set at nouglu l>y 
tlie .scientific buildets ol the nineteenth century is 
become the head ol the corner 
In the thirty xears w’hi<h li.ixe el.ipsed since Dr. 
McTaggarl’s hook was wutteri there liax'c hei'n some 
notable attempts m philosophy to relorm .md advance 
the llegelian dialeelie. It wouhl be interesting to 
know' Dr AfeTaggart's altitude toxx'ards them In 
section 120 lie seems almo.st to anlmpale Croce’s 
criticism of Tlegel as failing to diftereutiutc between 
“ opposite.s ” and “ distincts.” Also one would like 
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to know how far he considers that Gentile, in the 
theory he has worked out of the identity of philosophy 
with its histor)', has met his objection to the place 
assigned by Hegel to philosophy in the supreme triad 
of absolute mind. Dr. Me'i’aggart’s own re<ent xvork, 
“ The Nature of E.xistence,” gives the impression that 
lie has himself moved axx'ay trom tlie position of the.se 
earlv studies and has fallen under the spell of the 
opposite method to that of the dialectic, the method 
whiih i.s knoxvn a.s logistic and lias its home m his 
college. It may lie, however, that he is illustrating 
in Ins own mental dexelopmcnt the dialectical udx.incc 
through negation In any case we can sax that this 
repuhlication of his early woik is of the greatCNl xaliie 
to those who an* ende.u ounng to follow the' onslructix’e 
work in winch he is now engaged. 

II. Wir.DO.N CvRK. 

The Methods of Ecological Investigation. 

GeohoUinisihe \'ntersi((hnngsmelhoden. Von Pnit. Dr. 

Eduard Kuhel. Pp. xn-l-290. (Berlin (rihriider 

Bornlrueger, 1922 ) 16?. 8^/. 

'J' is now sexenlcen years siiue the first appear.ime 
of Prof. Clement's xvork on ‘‘ Resranli Methods 
in Ecology,'’ written at a lime when this hramh ot 
knoxvledge was still in its inf.incy and its methods for 
the most part yet to he devised Since 1(105, liuwexer, 
consulerahle adxancos haxe been lu.tde. pailieiilarly 
in the two diredions of mtensixe study of the h.dnlat 
factors and the exteiisixe study ol the jd.mt < (immunity. 

'I'he growth ot tlie suhjeel is imlKated h/ the 
establishment, both m this eouiUrx and m .\inenia, 
ol specialised journals devoted to this field alone, ami 
this growth )ms naturally been accompanied hx the 
development ot a definite teehnupie tor the study of 
plant societies. We therefore welcome the work bolorc 
ns, m which Prof. Rulicl has aimed at giving iis a surx ey 
of the ])resent position of ecological methodology on 
the botumcal side 

Broadly the suhjeel matter falls into two sections 
corresponding to the two mam lines of progiess already 
mentioned. Ot these the (onsidcratum ot tiie factors 
ol the habitat, (lunatic, e(la]jl»c, biotic and orographic, 
With the mctliods of their measurement, oeeupies nearly 
half th(* te.xl. 

The climatic section ('outaiiis a useful account of 
several American types of atmometer, mithods of 
measuring light intensity under water, etc. The 
Section treating of edaphic factors is regrettably short, 
especially having regard to the extensive dex'clopraciit 
m this direction. Eor example, details might usefully 
haxe been turnished of the freezing-point depression 
methods of estimating the concentration of .soil solutions 
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and the more fundamental methods of chemical analysis- 
No description is given of a modern type of calcimetcr 
such as that of (ollin’s, but only of the two Passon’s 
calcimeters in wliich the sources of error still remain. 
Again, ecologists might reasonably hope to find in 
tlu.se pages an account of cither the electrical or colori¬ 
metric method.s for determining the hydrogen-ion 
concentration ol soil solutions, or of the colorimetric 
determination of nitrates. 

It IS particularly in respect to ph)SK:al and chomn al 
metI■lO{l^, ot which the details are olten wide!)’ .scattered 
in non-botanical hteraliire, that the biologic'al investiga¬ 
tor needs most guidance. 'I’he elucidation of ecological 
proi>lcms IS becoming every day more a (juestion of the 
iruestigation of the chemical and ph\sical properties 
of the etuironmcnt as they affect the diffeicnt species 
dirc( ll\. and their rclation.sliips to one another. 

7'lie second part ot the \oliime is de\oted to a 
eonsideiation of the plant (oramiinil), and is a helpful 
siimnuiiv of the recent work on the extensive side of 
the siiligs'l. Here are dealt with .siuh aspects as 
Irequeiiic and the methods of its delenninalKm, tlie 
o<<uiieiue of “{-(instants ’’ and tharai tcristie speeic',, 
llie Itle lonns o] [daiits as classified by Raimkaier, the 
cliiel pl.int lorniations and the important subject ol 
cuitoara])liy. 

Prol. Ruliel’s (onsidoiable cxjuTieme in llic Swiss 
Sur\e\ h'lids especial value to his iiertinenl (lis< ussions 
ol the various statistu'al methods. The results so 
obtained are often by no means free Irom the personal 
cquiUioji, and hence often have a spurious appearance 
ol aciuuuy to whieli attention is rightly drawn. I’lic 
classilK alion of plant formations is, in essentials, that 
put loru inl by Hrm knian and Rubcl m 1912, based 
largeiv Ol' 'he phvsKjgnorny of the donflnaiit species. 
The (hid t liangc. is the creation of a new class lerined 
Saxidescrla for stony deserts in which cryptogamH 
vcudalion [)i(dominates. 

E(oIol;v, fiom the very ((miplexity of the problems 
With wind) It deals, must (till its methods irom all 
branches of .sriem e, and it we have criticised ninissioiis 
It IS not without a due appreciation ol the magnitude 
of llie author’s tusk ai\tl ot the cnoycloji.cclic knowledge 
re(|uisilc to its ideal performance 

E. ]. Svi.i^snuRV. 

Avian Minstrelsy. 

uj the Ihnii. Hy Rrof. Walter Garstang. Pp. 

lOT. (London; John raine, The llodlev Head, 

Ltd . 1922). bs. net. 

N lies “ Songs of the BirdsProf. Garstang has 
given us an unusual but agreeable mixture of 
.science and verse. His introductory e.ssuy on avian 
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song is a contribution to the science of'the subject 
which deserves serious con.sideration. His attempts 
to set down on paper rejircscniations of the songs of 
different species are also interesting, altlioiigh opinions 
will probably differ as to wdunher la* has greatly suc¬ 
ceeded where mhers have tailed. I inaliv, theie are 
the author's own v'erses about llie sonusiers. otten 
incoiporating his represpjiiations ol ilieir own music ; 
but these, together w'llh the liule dscidies lioni Mr. 
J. A. Shepherd’s humoiou.s pemil. siarcdv tall uitliin 
the scope of a notice m these pa^es 

Prol G.irslang starts from the assuni]>iion that 
“birds are not automatic miisKal boxes, but sound- 
lovers, who cultivate the pursuit ol sdiind ujml>fnations 
as an art, as truly as we have cuhiv.itcd our arts ol a 
similarly icsthetic iharaeter This an becomes to 
many ol them a real object of life, no less r(al than the 
pursuit of food or the maiiitenanre of .1 lamilv He 
also, following Warde Fowler, places biid song on tlic 
cestiietie level of the iiide miisK ol primitive man. 
The songs of ])ir(ls, lie tells us, “ are in e.n li generation 
an expression ol the wiiole )ov of life- at Us (jiinax ot 
aeliieveiiieni and well being.’’ and he holds that it is 
wrong to ri'gard them as <sscnliall_v lov c 1\ i k s. I’hese 
views are a w'elcome ic.aeiion trom flie loo nurh.imtal 
conceptions tliat are common, liut there is at the same 
time some danger of their leading towards too anthropo¬ 
morphic w'a)s ol thinking. 

Much ingenuity has been expended al various times, 
and with indifferent sincess. on the attempt to trans¬ 
late birds’ songs into Iniman speei h or iiiusual notation. 
Prof Gaislang obviously appioaehes this vexed (jues- 
tion with a knowletlge ot music .iiid a sense of poetry, 
and las endeavours to pl.n'e the matter on a fitmer 
footing arc, al the least, interesimg and instructive. 
As “the bud is a minstrel, not a imisn laii,” and as 
" inubre and reson.inre, rather tiian miisMal pitih, 
constitute the dommaling Icatiirt's ol a bird's souiuls.’’ 
the aiitlior has adojilod a syllahic notation His view 
IS that “ the secret of representation lies not m punctili¬ 
ous imilalioii ot cverv sound (whuli is unatlainahlc), 
l)Ut m aiiuracy of plirasing (ombined with a fair 
ap[}ioximution to the siiccession ol dominaiil vowels 
and consonanis.” As wc have said, liowevcr, opinion.s 
ate likely to differ as lo whether the (jiKMion is really 
solved, for the persona! failor eiitiis so largely into 
both the hearing of the songs tliemscKos and the reading 
of the written symbols. 'I’lie reader who lias an ear may 
thus best judge for himscll whether a iisclul advance 
III the means of siiidv ing and dcs( ribing bird nnfsic has 
been achieved liy .such examples as the following 
reptcsentation of the song«of the willow warbler. 

Sip, !>ip, sip, see ' Tec, leiu, K'ce, few! 

Witty, witty, wee-wee, iveetew ’ 
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Our Bookshelf. 

Columns • A Treatise on the Strength and Design oj 
Compression 'Members. By Dr. K. IT. Salmon. 
(Oxfonl TochnuTil Publications.) Pp. .wi + syp. 
(Ix)ndon : 1 leniy i*'ro\v'dc and Tfodder and Stoughton, 
1921.) 3i,s. ()d. net. 

The question ol tlie strength of columns is one ot con¬ 
siderable diflKiilty, on boll) the theoretical and the 
experimental side, and the author is to be con<>ratu- 
lated on llie \aliie of liis (Ontribulion to this subject. 

J)r. Salmon's book consists of three parts; Part i 
is a l)ihlioj:raphy arranj^cd rhronolo^ncally and gives 
the author’s name and the title of the work. Part 2 
is an aniilylical discussion covering various methods 
of flxinrg tile ends; in each case ideal conditions are 
first assumed, and then departures from these con- 
ditioms are considered until the ordinary column is 
reached. Part synihelical, contains accounts of 
various iorimijcv used in praciue and the exporirnentai 
evidence on whn li they are based. The last two paits 
are taken sulislantially from a thesis submitted for the 
D.Sc. (Faigineering) degree of the University of London. 
Part I in the thesis uas liisloncal, consisting of short 
summaries of each important memoir, including e\peri- 
mental work ; it is unfortunate that, owing to the 
present impossibility ot publishing the complete work, 
this section lias lieon compressed into a bibliograpln- 
of sixteen pages. The treatment m Part 2 is mathe- 
maticai wilhout unnecessary refinements. 

Apart from the advantage of liic presenlaiion in one 
volume of nuK'h \aluahle work, hitlicno scattered m 
many books and journals, the author’s systematic 
treatment has led him to ehu idaU; various new points, 
and w'lll iindou!)tedly stimulate tlie reader in the same 
direction. For the same reason the suggestions given 
for future resenreh must larry weight. Dr. Salmon 
considers that llie most jiressing point for futiiri* 
research on columns is ihe ciuestion of the degree of 
imperfection common in piacticai direction-fixed ends. 
This matter is ol gnsu impc»rlance in other structural 
members as w'ell as in columns, eg. aich ribs and 
encastre beams We can thoroughly recommend the 
volume to all who are imerestt-cl in the subject of the 
strcngtli of materials. 

A Text-Book of Mineralogy: With an extended Treatise 
on Crystallography and I'hvsual Mineralogy. By 
Prof. Edward S. Dana. Thud edition, revised and 
enlarged by Prof. W'llliam K. Ford Pp. ix-i 720. 
(New York • J. Wile) and Sons, Inc., London : 
Chapman and Hall, Ltd., 1922.) 25^-. net. 

This well-knov\n book w'as first published in the year 
1877, and a second edition appeared in 1898. The 
present third C'dition leaves the lorni esscnliallv iin- 
rhanged, the close relation between the author’s 
“ System of Mineralogy ” and this book hat'ing rendered 
It inadvisable to revise the chemical clas^ficalicm of the 
minerals until a new edition of that larger work can lx* 
undertaken. The distinguished author i.-, now prolessor 
emeritus at Yale; he still retains the post of curator 
of Mineralogy, however, but being well advanced in 
years tlie revision of the book has been undertaken by I 
Prof. Ford. . " * • 


--- , , —-- 

The prind^! ol^gea appew to be tihe jirtiroduction 
OT a section On sterTOgrapmc and^hOTnontc projections, 
and imiM’ovements in the descriptidh and explanation 
of the optical properties of crystals. The refojence 
to the very important recent work on the elucidation 
of crj’stal .structure by means of X-rays, however, 
occupies only .slightly more than one page, without 
a single illustration. On the other hand, however, 
there is a muc h longer and really valuable section on 
the determination of the refractive indices of micro¬ 
scopic crystals by the more recent improved microsc:opic 
methods of F. Becke and F. E. Wright. 

We are glad to see that the references to classes of' 
low^er than full systematic symmetr)' as “ hemihedral ” 
and “ tetartohcdral ” (possessing a half or a ejuarter 
of the full number of faces) is now only a passing one, 
as to an anticjuated, misconceived, more or less dis¬ 
carded and inadequate method of description. 'I’hc 
crystal classes arc now referred to as possessing each 
their own definite elements of symmetry, the only 
truly scientific method of distinguishing them. 

A.E.H. T. 

General Economic Geology : A Text-book By l^rof. W. 
Harvey Emmoas. Pp. xiii + 516. (New York and 
T.ondoii: McGraw-Hill Tlook ( 0., Jnv., 1922.) 205. 
vStudeists and others interested in ectmomiv geology 
will appreciate Prof. Emmons’s volume. The scope of 
the work is extremely wude and all of the billowing are 
dealt with : coal, petroleum, natural gas, melalhlerous 
and non-melalhferoiis minerals of ei onomic imjioriance, 
and building stones. 

The text as a w'hole shows a great resemlilancc 
to that of two of the author’s previous woiks, e.g. 
“ Geology of Petroleum ” and “ Pnncijilcs ol liconomic 
Geology,” but the section on coal is cntireb' new, 
'J'hc chapter on oil ajijiears to be a precis from the 
former of the two books mentioned, and some jjans 
dealing w'lth mineral deposits have largely tlie .same 
text and diagrams ol the corresponding earlier work. 
The clupters on the non-metallic minerals, liowevcr, 
have been gro itly enlarged, and lontain much additional 
information. 

It IS evident that the author has written liis “ Gi ncral 
Economic Geology ” primarily for an American puldic, 
since all his examples, w'here possible, are from Amcru an 
localities, wuth little or no mention of mcurreiKes of 
e(|ual or greater importance in other parls of the world. 
An outstanding example of this is tlie 70 pages which 
he devotes to the coalfields of North Amcrna lo the 
exclusion of fields elsewhere. 

The value ot the book is greatly enhanced by the 
addition of an excellent bibliography, which will allow 
of a more sjiecialiscd study of particular areas when 
required,* Moreover, the text throughout is plentilully 
.supplemented with maps, dkigrains, and half-tone 
blocks. 

Imperial Institute Handbooks. The Agricultural and 
Forest Products of British IFfi'/ Africa. By Gerald 
C. Dudgeon. Second edition. Pp. xii -t 176 F 
plates. (London : J. Murray, 1922.) p'. Od. net. 
Since the first edition of this .handbook appeaned 'in 
1911 many changes have taken place. The-develops 
ment of British Africa.j^g^^eai^ d serious 
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useful lesscfris ton leSmi^ aj«f many subjects 
havfe.cora^.fbrwT^d dr cayed for increased attention. 
The cultivation of cotton lias been shown to l>e succe^s- 
iul and profitable in Nigeria, in the northern provinces 
great progress has been made in perfecting a cotton 
Originally grown from “ American Upland ” seed, 
while the southern provinces have produced increasing 
quantities of an improved native cotton of the t\'pc 
of “Middling American.” The products of the oil 
palm and especially the kernel of the nut have been 
in increased demand for edible purposes, but improved 
methods ot extraction are still awaited, and the success¬ 
ful cultivation of the oil palm in the Dutch East Indies 
and llntish Malaya threatens to rival the industry 
m We.-^t Africa. Successful plantations of Para rubber 
have ix'cn established in Nigeria and in the Gold Coast, 
and r!ie latter has become the chief cocoa producer oi 
the wt>rld. The extension and improvement of the 
Agrit-uhural Departments will be a factor in developing 
the possibilities of the various territories in West Africa 
for winch Great } 3 ritain is now responsible. The 
handbook will serve as a guide to all who seek informa¬ 
tion on the agricultural and forest products of British 
West Africa. 

Memoirs of the Geological Snri'ey. Special Reports on 
the Muieral Resources of Great Britain. Vol. 2 : 
Barytes and Withcrite, By G. V. WiLson, T. 
Eastwood, \i. W. Pocock, D. A. Wray, and T. 
Robertson. Witli contributions by fl. G. Dines. 
Third edition, Pp. iv + iit) 4- 6 plates. (South¬ 
ampton • Ordnance Survey Office; London: K. 
Stanlord, Ltd., T922.) 3i‘ net. 

Tiik issue of a tliird edition of this memoir shows 
public appreciation of the economic work of the 
(jcological Survey; the revision has involved further i 
visits to all the principal mines, and the records of | 
output include tlioso of very recent years. A brief | 
.sketch of the ciiaraeters of the two minerals coiifcrned 
and of their use.s precedes the detailed account of the 
mines. r*liotographs of crystals, and some lU’i'ouiit 
ol the reL.tion ol baryte.s to metallie suTphides m the 
field, might have added interest to this section; hut 
the cost of the memoir to the public has no doubt been 
carefully considered. The grapliii tables showing the 
total output go back only to 1890. It would be of 
interest to trace the quick response of the Derbyshire 
miners to tlie demand that arose in 1856. The earliest 
dale mentioned on p. 64 is 1892; but in iSsy, two 
years after the indu.strial development of hai> tvs lodes 
was started hi tlie county of Gork, Derbyshire [iroduced 
as much as 9000 ions. *Thc thoroughness of the memoir 
as a record of present-day mining is shown by the 
descriptions ol methods ol treatment of the ore at 
various plaees, and of means of transport. 

G.A. j.r. 

The hi/ge of the Jungle. By William Beebe. Pp. 237. 
(London: II. E'. and G. Witherby, 1922.) i2j. 6</ 
net. 

Mr 


‘-.artistic ppsver of selecting just the right details, com¬ 
bine to convey to the reader a feast of tropical colour, 
sound, and scent. It is impossible not to follow his 
aecount of. say, the happenings in the “ array ants’ 
home tow'n ” with an interest as tense as though'he 
described the fortunes of luimfdi imli\ idiials. The trans- 
formution of “ Guinevere ” from a i.nlpole mio a tree- 
frog liolds tlic reader entranced. Mr. Ileebe does not 
confine his attention entirely to his ilearmg : while on a 
visit to the gardens at Gcorgetow'n hr was fortunate 
enough to .sec a group of manatees ol wliu'li lie records 
liis impressions for the benefit of Ins readers. Incident¬ 
ally he raises an interesting question as fo the origin 
of flower growing for mm-uliHrari.m jmrpose.s, which 
may suggest to tlie antliropologisl <i now field in which 
to view the infiuence of magic. 

Land Drainage By W. L. Powers and T. A. 11 . Teeter. 

Pp. ix4 290. (New' Yoik • J. Wile) and Sons, Inc.; 

London; Chapman and Ifiill, Ltd., 1922.) i^^s.dd.nct. 
Land drainage o<’cupics a large and important place 
in American .agriculture, and the volume under notice 
is evidence of its prorameni-e. It deals mamly with 
conditions in the Corn Bell and Western States, and 
i.s intended as a practical liamlbook from wlmh may ho 
obtained the most imp(.«rtant details of procedure in 
the eonsiruriion of drainage w'orks. As these opera- 
tion.s vary according to the nature of tlie land— 
reclaiming a marsli jircsenls diflerent problems from the 
draining of irrigated laml winch has begun to show 
signs ol alkali -the authors have supplemented their 
general discussion by detailed dusrnption.s of actual 
installations. These accounts include the balance- 
sheets of the operation, which show that in most of 
tlie schemes the iiKTcased crops have paid for the 
outlay m a short lime. Particular interest attaches 
to the section dealing with dntmage laws, and the 
manner in widt h tlie cost and the benefits ol a proposed 
scheme for a disincl are divuled among the farmers. 
The concluding chapter is denoted to the i.ue and use 
ol surveying implements, and a uselul iqipendix of 
laboratory excruses is provided, m winch the mam 
principles of drainage arc illustrated. H. A. K. 

Homework and Hobby Horses. Eldiled by 11 . (aldwell 
Cotjk. (Pcrsc Playbooks, No. VI.) Pp. xii + 58, 
(Unidon : B. T. Batsford, Etd., n.<l) ^s bd. net. 
The Perse Playbooks are by now sullieicntly well 
known to edueationisis. This little volume- the sixth 
of the series—embodies a stieelion of poems, ballads, 
and carols wlmh have been produced, witli one excep¬ 
tion, by boys of the Perse School as a part of the system 
oi the pla)-method of teaching Isnglish composition, 
iiie authors aie all under fourteen, and the iacilnyof 
(he verse and, gencrall), its smoothness suggest that 
tlie statement that Enghsli \erse composition has no 
tenors for, at any rale, some ol tlie boys, is well 
founded. Some of the compositions arc avowedly 
parodies, others are oiniously deri\ati\e, but many 
iiow a poetic feeling which is surprising, as well as a 


Mr. Beebe has a graphic pen. llis account oi the life 1 considerable command of an appropriate vocabulary, 
of bird, beast, and insect as seen from a small clearing j The incongruous, the in.irk of the unpracti.sed versifier, 


on the edge of the British Guinua forest gives a vivid 
and kaleido^coj^c Jiripression of .teeming life. His 
eapaqity .towvatiqfi- and 


IS commendably absml. "Il is mieresting to note that 
of the various classes'of poems, the carols are by far the 
;itnast jHicoessful. - 
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Letters to the Editor. 

[ The ICiiltor does not hold himself responsible for 
opinions expressed by his correspondents Neither 
can he undertake to return^ or to correspond "with 
the "writers of rejected manuscripts intended for 
this or ariv other pari 0/ N.MVRK. No notice is 
taken oj anonymous communuattons.\ 

The Cause of Rickets. 

Thic mtcTost of Die woik that has been 

(lone and is reviewed in the leading ailiclo in Naiurk 
of July -0, p 137, IS that it shows that ultra-violet 
light, at.ling on tlu' skin, pro'liKes l)y a plK)tO' 
Lhcniical re.n lion a del’mile .substance uluch < iri nlates 
in tlie blood i his substaiKC is able to replace 
vitanini-A in tlu* food ; ivlietht'r wholly or only 
partially is not \et certain, although it should not bt* 
dilhcult to (let'do the question If the fornu-r, it 
appears Dial light actually causes the torni.Uion of 
the vitamin, as suggested by J’rof Harden, 01 at all 
events some tompoimd closely similar to it Di 
Kolher finifs lu Ins sunlight treatment of tuberculosis 
that cod-liver oil is (]mt<‘ unniM essarv ; but, of course, 
his patients g< l \’it.imin-A in bulliT .ind so on In 
rickets, vitamin .\ can appaiently be reduced to a 
very small amount if theie is plenty of sunlight, but 
it IS uncertain whether the \itamm can completely 
repl.ace sunliglil 

J.ookmg at the e\’idence as a whole, it seems to me 
that the six or seven causes enumerated iii Hr 
Findlay’s ariicle may reallv lie reduced to two and 
perhaps iiltimatidv to one Tliesi' two .ire d('lioieni'v 
of sunlight .111(1 ()l \itaniin-A. r.iking tin* rcunaiinng 
suggesti'd eaii'^es m the order mentioiUHl, it is ob\ioiis 
that bone cannot be made withoid its coiistilnonls 
t.ilcium and pliosphato, and, as tlie aiticle points out, 
this is not a matter of great practical impoitaiicc, 
especially if a poiper (piantity of milk is included in 
the cIk'I As to the avoiding of len-als in hivmir of 
meat, it seems that tin' (pu'stion lieia* is really one of 
the rate ot glow tli '1 here is no doubt tli.it tli<‘ more 
rapid tlie growth, llie moie vit.mnn-A is net'ded, 
probably bei,ui.se it is stored to some extent m the 
new tissues, espemally if these tonsist of mm'h fat. 
Prof. Mellanl)y’s e.vperiments sliowed clearly that the 
addition of caibolivdiate to the diet of his puppies 
necessitated mmo \itamm because the giowth was so 
inucii more rapid than on meat diet alone It is of 
interest that Hr Kollier's experieiKe w'lth tuberculous 
cases IS <it \arian<'' with Hr h'lndl.ay’s with nikets 
Rollujr finds that mncli meal is injurious, and that 
oatnit'al is one of the best foods .\t Liu* same time, 
he dopnu'ates over-feeding 

The next (anse, r.q)i(l growlh, has been dealt with 
abov(‘. 

I am inclined to Hunk tliat the l.u.tors nu luded in 
bodily conlinemeiiL and lack of excicisc acUiallv mean 
lack of sunlight I understand I hat at Johns liopkins 
Hospital it was found that the two factors ineiitioned 
were immaterial if exjiosiire to ultra-violet light was 
given. It IS \erv (hnibthil whether massage and 
electrical treatment h.ive niiu.h t'ltecl It is remark¬ 
able that 1h(* etfei ts .is( nbed to these are obtained by 
Koilicr in rases wliuli ol necessity li.'jvo to he ([inct, 
such as tuberculous veriehra*, by llie action of sun¬ 
light alone riic firmness and “ lone,” even gnnvth, 
of the muscles is \eiy obvious 

I doubt wliether much advance is likely to be mach* 
by obscure references to increase of general meta¬ 
bolism as an e.xplanation of^the action of ullia-viplet 
light. The dogmatic statement that animal protein 
is of cspc('.ial value rests on no good evidence Ap.irt 
from vitamin-A, diet does not seem of great import- 
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ance, and even this vitamin may be reduced to a very 
small quantity in presence of adequate sunlight. 

Should not “ vitamin-B " in the seventh fine from 
the bottom of the first column on p. 138 read 
” vitamin-A '' ? And also in the sixth line from the 
top of tlu* second column ^ 

I would conclude that we can reduce the effective 
factors in the prevention of rickets to vitaimii-A and 
sunlight It may be found to sunlight alone 

W. .M JiAYUSS. 

University College, London. 

1 AM much obliged to Sir William Ikiyhss for point¬ 
ing out my inexcusable mistake of writing ‘‘ ” for 

” A ” \itamiii. One of the advantages of solving the 
rickets (juestion may be that we shall be able to use 
a more definitive and memorable nomenclature. 
” Anti-rachitic ” factor is at present plainly in¬ 
admissible ; it would be pleasant to call it ” Hopkins’ 
stuff,” were it not obvious that the identity of the 
substances wdudi promote growtli and liave a preven¬ 
tive influence on rickets is .still an opi'ii (]iieshon 

On the general (|ui’sti<m it sei-ms to me that Sir 
William B.'iyliss is too ready to accept as a demon¬ 
strated fact that iiltia-violct light, dieting on the skin, 
]>iodmcs by a photo-chenneal reaction a substance 
whuh IS eiiuivalent to or identical with the factor in 
iod-h\cr oil whuh influences growth and nclo'ts It 
IS a very tcmjhing hypothesis because it brings into 
line a number oi apparently chs( repanl observations. 
HiiL it neglects a great mass ol clinical c'peiience 
winch lelatcs the (xcuircnce ol obvious iickcts to the 
total intake of food and to the influence ot exeicisc 
and massage 'I'his cxpc'ricnce may not be capable of 
the precise formulation one would like*, it mav not be 
ot any very high or(h*r of oh'>(*rv.ition.il or ex]>(*ri- 
menlal aicurac), but it has, 1 tlnnk, none the less to 
be taken mlo account It is known too, though hcic 
again the data are not beyond criticism, that light 
increases tlu* r.ite of general melahohsm in expen- 
nu'ntai animals 

'flu* .dtcrnative hyjiothests .suggested in the artuk* 
si'i'ins to have the adv.nit.igo of bringing .dl the more 
or l(*ss ii'rtam .ind inuertam d.tla whuh .in* av.iilablo 
into hiu* What is, of I'ourse, needed is a whok* series 
ol clinical experiments made with tlu* control and 
picnsion of the observations earned out by Hr. 
ilaiTK'tto Chvck and hei colleagues m X'lenna Iix- 
pciimcnls of this kind aie laborious and difficult 
^[ea^w•lllle the practical sanitanan can get to work 
vvifli sunlight and cod-hver oil .ind abolish tlu* disease 
before any one has found oiil vvIi.lI p.irt of the 
speclnim is elleciive 

Tin: Wkiii.r or ihk Artici.k 


'rhe Phenomena and (Conditions of Sex>cliange 
in the Oyster {O. edulis) and Crepidula. 

Tn Naiurk of Hciemher 15, ^<»ii (vol 108, p 500), 
I described an cxpennieiit from which .1 sexually 
matiin* niak* oyst(*r vv.is obtained (jf a iii.iximum 
age of -.^3 weeks, from the Kivi'r Bl.ickw.itcr In 
tins ('xperiment a f.iir number of oysters horn m 
iQii vveic obtained on specially prepart'd .sliclls 
kept isolated in the sea with the view of detei mining 
the conditions ol sex at <a known age at later interv.ils 
With the aid of a (iovernmenl gmnt fiom the Royal 
Society it h.is been possible to follow up the expen- 
ment this year witli the following highly interesting 
results The young oysters tins year were found 
mostly to be sexually mature or had recently spaw'ned. 
In one sample of 32 examined from shells on the 
south shore, River Blaclcwatcr, most of the individuals 
were males, but one large individual {28x31 mm.) 
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was found 'on Jtily,3’ti)' t* <am^R .lUoi@ands ot, hqWevei;, taken into consideration, and the writer’s 
yotiQ^ oyster ombiiJW'wSisi view of the sex-changes in the young oyster found 

taken to’ftyrndutii 4 hd''l«jpt’alive; on Jnfy it to be carrying etnbryos this year may be recapitulated, 

was again examined apd fo'and to be practically That oyster settled some time in 1921 after June 9, 
ready to spawn as a ma le. it* is predicated that this o^'ster became sexually 

Tt is, therefore, clear that even in England, in such mature as a male and spawned as a male in tlie 

Suitablecirciimstancesasoccurrcdiu r92i,oystersmay summer of T921 (see Nahti.. necomber 15. 1921). 

become mature as females in the first year of gri)Wth, On July 3 this year this same mdu idiial had spawned s 

and further that a one-year-old oyster which liad as a female and was c.irrying thousands of young, 

spawnc<l as a female in the summer iollowing that 111 and on July 18 this saine iiuhvidiuil was again 

which it was born changed immediately after spawning sexually mature and practically ready to spawn as 

into a male. An examination of about 300 young a male. Thus this oyster has afreaejy had two and 

oysters from the oyster-beds, estimated as one-year- probably three experiences of sex alternating from 

Old oysters Irom comparison with the known one- male {^) to female and Irom foiiMle back to male 

year-olds, gave the same result as that obtained within about one year It is hopc<l to follow further 

from the examination of the spat known delinilely scx-changes in this p.irticular ouster, which is still 

to have settled m 1021, namely, that all the smaller alive, fonts last condiiion of sex. namely as a male, 

ones were males but that some of the larger ones was dotcimined by tapping tiu' goiiad through a ^ 

were either females or had already s])awned as boring in the shell. Jt has been fouiul that if the 

female.s‘ and were changing or had cliangcd into boring and tapping operatums lie c.irefully performed 

males. From these results the conclusion is drawn an oyster can easily and quieklv recover and cement 

that all oysters are born as males, but may or may over tiie boiing on the internal face of the shell, 

not change into females at an age of one year The The definite information obtained liom this one 

proofs lor this statement an* not yet siilficient tt» oyster is corroboralofl Iiy scx-coiiditioie in other 

establish it as a fact, and indeed actual proof could young oysters taken fioin the gi<mn<!s whose age 

oni\' bo obtiiincd in the most lortintous circuin- could be determined as oiie-}'ear-olrl oystcis with 

stances The kind of lesnlt re<|uircd to amount {iraclical but not with absolute centainty. As 

to proof would be one which ga\e 1000 mdividuals indicated above, howewer, the eonditioiis in IQ2I, 

all males out of 1000 individuals examined, but as namely the unusually long waim summer, were 

oyster larwe settle at difierent intervals over <i highly abnormal, <ind it i'' not to be expected that 

period ot several months, a hetc'rogcnoous p<j]iulation onc-ye.ir-old fcnnalc o>stcrs will ulien occur in 

with regard to age—apait from otiicr causes -results British wMtcis. 

unless very special precautions arc taken Since, The r.ipulity of the scx-chaiigi' m oysters is 

liowcwc-r, sex-chang^o may occur vciy rapidly, a paralleled by .1 similar ohsi*r\ atioii on sex-change in 

diftcieuce in age ot a few months in young oysters the American slipper-hnqiet {(oc/>n/a/c7 Joyincata) in 

IS snllicicnt to give time* for sc'x-cliange m a collection the same'sciicsof cxpeimients in ('repidula, 

ol i.ipidly growing oysters whose givatt'st agci is not morco^’er, has undoubiedly a similar s]ian of life 

nune th.in one year, hence the ddliculty In spile to that of the F.uiopeaii oyster Sox-chaiige from male 

of the dillicultics, however, the knowk'dge of the to fcnualc oeeurred in i-^<?lat('d slip[)er-hmpet.s (up to 

conditions of si'x-cliange mentioned abox'o wdl help tO 5 mni long) in the same piniocl as tliat observed 

• 'towaids designing an experiment to lead to a definite m the oyster, but uiilortiinatcly none o( the sex- 

result cii.nigcd hni])cts were <ictually in sjiawn at the time 

An extremely mtcTosling result follows tlie observa- of examination alfliough liic' gonad in several cases 
tion Ibat an oyster may function as a female at an was full ot either ripe or fairlv large ova, and the 
age ol one yc'.ir, namely, tluit (h-rhe’s work 111 187O penis liad b»‘eri redueed to a mere discoloured trace. 
[lievue el Mdf^asin de Zooloi'ie piie et apl>lti]tte, 3 Individuals ol a -.imilar age settled on otlier slipjier- 

s.eric, i\ ) can be reg.irded as ci^nfirmerl Ckrbe limpets had the normal beautifully - shaped and 

examined 13-5 one-year-old oysters <ind found 33 well - developed hcsiltliv bl.uk [icnis ol the young 

witii spa..n in the giJI, 127 with eggs yi the gonad, male (Set; Orton, Proc. Roy Soc , vol. 81, B, 

i8g wifJi sperm in the gonad, and prcsninablv 8| 1900. p 46<) ) 

with lh(‘ gonad undiflorerituited An additional The comlitioiis under whicli sex-change occurs in 

obsc^rv.ition supporting these was also obtained from the oyster and lh<‘ slippei-lmipel are of iiuich general 

the Jhackwntcr (;x])crinicnt mentioned above A mb-rest In the oyster development of both the 

lew Poiiiiguest' o\steis ( 0 . an<’iilaia) settled on the male and temak'sex-elc'nicnls can occur m the winter 

shells at the same time .as the native oysters Tiy and spring period. We also know that male-elements 

good fortune one npe male and one ripe* female were c.tn begin .ind aftani lull developiiunit m the summer 

obtaiiK'd An artificial fertilisation made from these .ind .lutumii, Init as yet we have no detimte informa- 

tvvo individuals gave a very gocjd projiortioii ci) lion about tlio development ot Ihc’ female sex- 

swiinming oyster l.irv.e and cjuito as good .is .1 control ekments 111 the summc’r and .iiitumn ICxperiments 

gave'on adult Portuguese oyslcTs li.ue been started to obtain lutormation on the 

Thus Gerbe's rosuits -.ilthough nearly years latter problem, but until that miorination is obtained 

old—-may bo accepted and taken into account one is not m a po.sition to diseuss the jiossible c'auses of 

definitely m discnssion.s on sex in the European sex-cliaiigc m the oystci Jt would .ippear. however, 

oyster There is notliing in his results at»vaiianc'e that the factor foi sex-c.ius.itioh is within tfic control 

with the observations clcscrilxMl above. The view of the organism and not in extern.il conditions, but 

one naturally look of Gerbe’s results—pnor to the it will be moie profitable to await liirtlicr miorination' 

wiitcr’s observations given above—was that Kunqioan on .sex • phenomena before discaissing the question 

oysters at birth developed inappro.ximaleIyeqii.il fully. In Crepidiila theie is no doubt that scx-changc 

numbers into males and temales, and in view ot sc*x- occurs in young forms wlieii tlie young males cannot 

change afterwards taking ])!acc from female * to male function as males, on the other li.md, it young males 

and almost ccrtamlj’ also from male to female, llic settle down on females, they undoubtedly remain 

sex-piienomcna in this species .ipjieared to be unique, m.ilcs and function as such for a vaiiable time, which 

Tile rapidity of sex ■ change in oysters must now, miuy be as long as five orisix years or as short as one 

■ ’ More tti«« 100 caws gf auihanticaiea eJurngf from femAMo mate have but again the underlying factor appears to be 

oo«r be«i acouraiHattd. . . • * that ,ot opportunity to function .as a male. The 

'ih . <i 2 
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developtnent of the itiale scS^^i 
is certainly indepeitde®!.^ . ,. 

apparently is that .c^- ,the' ac^xoal el^aib^^' 

since Crcpidula br^s almost continuously from: 
about March to December. * . 

The males of Crepidula can certainly recognise 
females by some jxirticvlar sense as yet unknown, 
as will be scon from the following facts. In examin¬ 
ing a large number of chains of Crepidula (see Orton, 
1909, loc. ett ), small to medium Crepidula were often 
found isolatccl and ^settled on the left-hand side of 
tho females. Now this is the wrong side to permit 
of copulation, but m spite of the fact that copulation 
could not be effected these individuals were found 
to have an unusually lat and extensible penis capable 
of stretching probably twice as far as usual. In the 
experimental observations described above it was 
found tliat isolated Crepidula—certainly not older 
than thase settled m tlie wrong place—had tlicir 
penis absorbed. Tlic coiulusion is obviously reached 
that the males on the females knew that the latter 
were tliere and tried tlicir best to reach them, whilst 
the totally isobited om;s have resigned themselves 
unreservedly to a comjiletc sex-change It is only 
since proof' has been obtained of rapid sex-changc 
following complete isol<ition that a satisfactory 
explanation could be given for the phenomena of 
the misplaced males, but the explanation given 
above has for a long tune been suspected of being 
the correct one. j. H. Orton. 

Marine Biological Laboratory, I'he Hoe, 
l^lymoulli, july J5. 


26 N,). They are in the righ^ dii 
up with the Bntish Hercynian range, but are sepsoa^pet. 
therefrom by a distance of ocean above 2000 miled.' , 
.To lessen this distance, and bring it within a 
reasonable distance of the British Hercynian range 
for joining-up purposes, wc cannot allow any bending 
of the American continent. Any alteration in the 
relative positions of North and Soutli America 
throws the direction of the Appalachians out 
absolutely and entirely. The only way the joinmg-up 
can be done for both tlie Zwarte Bergen-Buenos 
Ayres range and the Hercynian range on both sides 
of the Atlantic is either (i) a great movement of 
the Kurasian continent south-west, or (2) a movement 
of the African continent south to a distance of about 
500 miles from its present position, and at the same 
time a rotation about an axis somewhere m the 
neighbourhood of Suez (for example) of not less 
than 50^. 

In other words, since the fracture, cither the 
Eurasian continent has been rotated in a general 
S.E. direction (clockwise) or the African and Indian, 
masses in a N.E. direction (counter-clockwise), or both 
these motions have taken place, from a centre 
somewhere m the Sucz-M.idcira Islands line. 

Arc the Himalayas, tlie Carpathians, the Alpine 
system, the Atlas Mouiilaiiis, the result of the 
clashing together of the Afncan-Indian, Eurojican- 
A.sialic continimts by these movements ^ As Prof. 
Sollas has reminded me, the first woid on Wegener’s 


Wegener’s Displacement Theory. 

' X QUITE agre<‘ with Mr Lake’'- remarks (July 15, 
p. 77) as to llie imsuitalnhly of the tracing-paper , 
method of mvestigating the merits of Wegener's 
hypothesis. All who wish to pursue the subject will 
do well to adopt his suggestions as to the practical 
, method. 

For some tunc I have been engaged on tlie subject, 
and, though 1 must plead gmlty to the use of the 
tracing-paper method in the lust instance—and 
there is tins to be said in its defence, tliat we arc 
attacking the master with his own weapon—results 
certainly w.irnant Mr Lake’s mild censure that for 
the truth of Wegener’s theory to be accepted we 
must also believe m a great degree of plasticity for 
the earth's crust 

If the American coast be superimposed on that of 
Africa, the ])arts that couu ule (according to Wegener, 
with a divergence ol never more than 100 kilometres) 
are confined to tliat represented on the African coast 
by the distance from Kamcrun to a point sliglitly 
nortli of the mouth of the Orange Uuxt. There is a 
divergence along the coast of Cape Colony, and an 
angle of appioxituately 15'" between the superimposed 
coast of South America'(\.K c.o.ist of Brazil, etc) 
and the Afnc.in co.ist along the Gold Coast, Ivory 
Coast, Liberia, etc I Ji< se divergences may be 
easily accounted lor by coinparativclv nceni denuda¬ 
tion, or fracture 

Assuming the triilh of fracture—after Wegener— 
along the line Kainenm to Orange Kivor, the Zwarte 
i^rgen of (ape Colonv certainly do fall into ]>lace 
exactly with the Pernhan tordillera ol the Pampas 
Bui? this added coincidence nieielv leads us into 
greater dilliculfy. Lor to make the superimposed 
American coast coincide with the African coast in 
this manner, we have to swing the American continent 
through an angle of 45“ from its present position . 

Tliis leaves us witli Newfoundland iij the position 
approxiinal^ly 45 W., 32 Atlaalic Ocean. 

Na 27^4, 


theory lies with the astronomers and physicists. 
To them I leave the task of finding a force which 
has acted in two parallel directions west on the 
North and Soutli American continents, making their 
advance west without rotation relative to each other 
and overcoming the resistance at the expense of the 
Andes Cordillera and its continuation in North 
America, and has at the s.'nno lime driven the Eurasian 
and Asiatic continents south-east and the Afncan- 
Indian cmitinent north-east (relative to the Ameiicas) 
with such detenninatioii that the great folding of 
the Himalayas-Alps line resulted—and waited until 
Tertiary limes to do most of it. 

K. 1 < Koe-Thompson. 

St. Edward’s, Oxford. 

The Elliptic Logarithmic Spiral. 

1 AM much obliged to Mr. Wnglit for his correction 
(Nature, July 8, p. 40). T had made a search in 
English and ('ontmental hooks on curves and con- . 
eluded that this spiral had been overlooked as a 
curve. But it appears to have been recognised in 
connexion uith the spluTical pendulum Prof. Lamb 
in his “ Dynamics,” j) 288, as I now find, refeis to 
the curve as "a km<l ol elliptic spiral,” and Dr. 
Besant desenbes it as ” an ellipse gradually shrinking 
in size ” 

1 take, liowever, a little unction in having given 
the curve a name, especially as it seems to be of 
importance in damped clastic systems with one 
degicc of freedom, and in fact it may he called 
characteristic Thus in the elastic system without 
friction, the force disjilacement diagram is a straight, 
line; with fluid friction varying as the velocity, we' ’ 
have the elliptic logarithmic spiral, and with solid,, 
friction, a scries of parallelograms. The dissipation 
per cycle, its rate during the cycle, as well as what 
may be termed the timbre of the motion, are an thfe;., 
view brought out very clearly, H. S. . 

15 Road, W,4, c. 



T^nthrediSid®, with 
atiar reifercnce to their parthenogenesis, I have 
v^Justruck by the dearth of information as to their 
mating habits. My observations have revealed a 
■ novel point which I wish to record; and, in order to. 
-dfecuss its significance, I present first a brief summary 
hof certain points relative to saw-fly breeding. 

' i. Females of Athalia Hneolata Lep., on collecting, 
were found to be greatly outnumbered by the males; 
they paired frequently and probably were polyan- 
drous. (The writer has a paper on this in the press } 

2. In certain species, e g. Pristiphora pallipes T.ep , 
the male is excessively rare. 

3. In certain species, e.g. Allantua {Emphytus) 
palhpcs Spin., no male has been taken or bred. 

4. Some 30 species pro<lucc males only by partheno¬ 
genesis ; .some 13, females only by parthenogenesis ; 
about 6 produce both sexes similarly. (See lists of 
Cameron and Eiislin.) 

5 A large number of species other than the above 
are facultatively parthenogcnetic, and future work 
will greatly extend the list. (See work of Miss 
Chawner and the writer.) 

6 Certain species, in captivity at any rate, refuse 
to pair (Sec work of Fletcher, Miss Chawner, and 
the writer.) 

7. Females of Plalycampus lundiventns Fall., after 
persistently ignoring the males, may lay eggs 
parthenogenetically while kept with their food plant 
under a glass vessel and m the pro.sence of the males. 
(Writer’s observation.) 

8. Virgin females of Phymatocera aterrima Kl., 
after laying eggs (which gave healthy larvae) paired 
with males presented to them. Unfortunately the 
females were about spent before pairing and did not 
lay again 

9. A virgin female ot Ncmatmns htkus Panz , after 
laying eggs which gave healthy larvai, paireil with a 
male and then, .subsequently, laid other eggs. Un¬ 
fortunately, through the wilting of the alder twigs, 
which 1 was compelled to use instead of young trees, 
I have been unable to rear the presumably feitilised 
eggs which were laid after tlic asexual batch. I 
cannot state, thercfoie, whether this female’s par- 
Ihenogenc'tic olispnng are different in legard to sex 
ratio or ip gernunal constitution from* the offspring 
of the bai' li produced after fertilisation. This I am 
hoping to elucidate later in tins season by the use of 
other species. 

Points 1-.; aie fairly well known, but Nos. 5 and 6 
are probably known only to tlie few workers who have 
studied the group, while Nos. 7, 8, and 9 result from 
my studies, and being new, so far as I am aware, 
they form the raison d'etre of this note. 

These facts warrant'thc suggestion that in saw-llies 
the total sexual or partial sexual indilferenr,c of the 
sexes is a rnetliod for regulating (a) the numerical 
balance of the sexes <lhd, ipso facto, (b) tlie amount of 
amphimixis necessary for the preservation of tlie 
speeic.s. 

Again, the female saw-fly, by refusing or'ticccptmg 
fertilisation, or by first refusing the male, then laying 
asexiially, next accepting fertilisation and, lastly, 
laying j^resurnably fertilised eggs, achieves the same 
ends as the queen bee. which after fertilisation, pro¬ 
duces females and workers from fertilised eggs, and 
males (drones) from unfertilised eggs. (This assump¬ 
tion, of course, rests upon the fact that the chromo- 
some]compleraent of the females and workers is twice 
^at of the drones.) 

The jmcylval value.,of the parthenogenetic pror 
both in 
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obscure by"' its being' a laboratory' bbsejcvatiqu, 
isolated, and uncorrelatcd with a knowledge Of 
occurs m nature or witli such a fact as I have,‘}^8t 
presented. Doubtless inalco only may be produced. 
in nature by certain fcinalo.s, but my observatipa' 
suggests two further posMbilitics—lliat (i), in nature,,'., 
certain females of a species may lay malc-prodadnjg ’ 
egg.s and, subsequently, after, tertilisation, egga 
producing both sexes , (2) a certain number of females 
arc set apart as virgins for proflucing males only, 
while othcis pair and piodiice lioth sexes. (There 
IS too, of course, the remote possibility that fertilised 
eggs may yield only females sometimes.) 

With such a range of possibilities for tlie prodnetioto 
of the sexes the process of gametogenesis in 8aw--flief8 1 
is likely to prove more complKated than' has 
hitherto been supposed and may account for recent 
anomalous results 

A.ssistancc in prosecuting tlie work has been 
rendered through a grant from the llritish Association. 

A. 1) PliACPCK. ■' 
ideological Depf., Armstrong College 

(University of Durham), Newcastlc-on-Tyne. 


Some Significant Relations in the Quantum- 
Theory of Spectra. 

The non-radiating oibit.s of Bohr’s atom are given 
by the relation 

4Tr~iJlcE ' ■ ’■ 

Tile frequency of Ihe wave emitted in jumping from 
one orbit to anotlicr is given by the energy relation 
A„, ... (2) 

/ I I \ , . 

*'nVm—>,1“ ^^3 • • (3) . 

The convergence frequencies, given by tlie values 
of in ecpial to infinity in (3), are gueii by 

and corn'spond to radiation emitted by an electron 
falling into the orbit a„ from rest at infinite distance. 
The frecpiency involves t„ for only one orbit, 
and may be regarded as associated with that orbit. - 
Between (i) and (4) we have immediately 
eF 

cVn- 

(^r, the frequency associated with an orbit i.s inversely 
proportional to the radius of the orbit for the same, 
kind of atom. 

TJie average kinetic energy of a particle describing 
a S H M of amplitude a„ and Ireipiency (instead 
of the oibital frequency n = is 

" constant . . (6) 

for the convergence frequeiu les of th(? same atom. ^ 

In his theory of rheimcal reaction and reactivity 
(Transactions of the haraday Society, vol, xvii. 
Part 3, May 1922) Baly assumes (i) that an atom can 
gam or lose energy in tcVms of the elementary quantum 
of energy; (2) that tlie physical cliange, atter^ing 
such gam or loss of energy, occupies a definite p^od 
of time which is the same for all atoms ; (3) that the 
eldinentary quanta of all'atonis are integral multiples 
of a fundamental unit which very pro^bly is,-the 
of hydroger^t^ ^ 2v ' 
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Equation (2) means ph;^caily that the 
difference A*- is transferreq from" the atom to the 
ether, where it resides as the energy of vibration of a 
shell of ellicr, the radius of the shell expanding 
witli the velocity of light. Baly’s second assumption 
gives us the thickness of this shell. If the time 
occupieil m releasing tlie energy Ai/-=A„.„-A„ be 
A seconds, the miniber of wave-lengths gcncratccl is 
A»'. The thickness of the shell is therefore 

kv\-hc, . . (7) 

which is constant and independent of fretjnency 
Again, as the encigy radiated is hv, and the number 
of pulses equal to hv, the energy radiated per period 
of vibration, or the energy in a shell of other of the 
thickness ot one wave-length, is C([nal to 

constant . . (8) 

It IS interesting to note that Jialy’s third assnm- 
tion, VI/. 

.( 0 ) 
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larger The sfiiaijft!*"'5fMTiig~'^aas thpfugh 

, all «ev^ the diatoms^ ^.y bb sej^axated 

froin the water by €hitrjation and decanting. 

If it is not desired to retain the'calcareouS fohasr the 
material may be treated with nitric acid. The 
general treatment may be found in Cross and Cole's 
^ Modern Microscopy," pp. 257-261 {liailhere, Tindall 
and Cox, 1922). 

Some recent radiolanan oozes have come under my/ 
notice m which the rate of deposition has been so 
slow that tile material is already m a subfossil 
condition, laminated m stiucture, and with the 
organisms more or less mfiitrated with manganese. 
Such oozes are refractory ; they contain scarcely any 
calcareous matter and so arc resistant to acid treat¬ 
ment. They can be liroken down only by rej^eated 
treatment witli hot soda solution alternated witli 
drying, aiul such methoils are necessarily destructive 
to delicate organic structures like the larger forms of 
Radiolaria. ARniUR Kart-vno, 


makes the constants of equations (5) anti (6) identical 
for all atoms I'oi similar idcntitv of the constant 
of equation (H) it is ms essar\ that, like h, 

. . (lo) 

Saivjindka Kay. 
University College, London, WC 1, 

July 12 


Extraction of Radiolaria from Oozes. 

I H.WE recently obbuned some cloeji-soa railiolarian 
ooze from which I am endeavouring to extract the 
shells with as little damage to them as jiossiblc. I 
have tiled the method aclvocnled by Mi. Martin J 
Cole, in winch tlisintcgration is I'lought about by 
prolonged boiling with a strong solution of sodium 
carbonate, and also aiiotlicr method m which the 
deposit is boiled with a saturated solution of sodium 
acetate, cooled till crsslalli.sation has taken place, 
and then warmed till the mass has melted ancl 
boiled again, repeating this process several times 
Althougli the smaller shells are successfully extracted 
by this means, 1 come across many large fragments 
of beautiful sihcious formation, evidently the result 
of the breaking up of larger and more delicate ones 
I wonder if any leaders of Xa'iuriv could tell me 
of a better mctliod of extraction, whereby 1 may 
obtain these larger ones <‘ntirc ^ If so, I shall be 
extremely grateful F.vidcntly tlic above methods 
of extraction arc too drastic, for these more delicate 
forms. H L. Thomas 

Dyffryn Vicarage, Neatli, S W'ales, 

July 10, 1922 


Mr. Thomas dbos not state whether his radiolanan 
oozes are recent or fossil The two methods w'hich 
he has employed aie piimarily intended for the dis¬ 
integration ot lo.ssil earths such as the Barbados 
material, and as they depend for their elTiciency on the 
disruptive action of crystallisation and the solvent 
action of alkalis on sihca, they arc necessarily more 
drastic in their action than is necessary foi the 
cleaning of recent deposits 

Recent radiolanan deposits (Idler greatly in theii 
nature, according to tlie rate of deposition and the 
depth. In some cases wliere the oo/e lias been 
rapidly formed it requires no fiiithcr treatment than 
washing under a gentle stream of water on sieves 
of various grades. This method has the additional 
advantage of preserving the calcareous organisms, 
which are retailed on the coarser sieves witli the 
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An Attempt to Influence the Rate of Radioactive 

Disintegration by Use of Penetrating Radiation. 

iNVESiiGAiioNs caiHcd out by Jillis (JT(x. Roy. 
Soc. 101, I, 1922) at the Caveiidush laboiatory lead 
to the conclusion tluit (jnaiitum dvnannes probably 
apply to th(‘ nucleus of the atom and lend support 
to the .issiimption that the emission of 7-iavs from 
the nucleus jireeedes the disintegiation process Tins 
highly interesting hypothesis .siigge.sted an mvcsLiga- 
lion wht'lhei the rale ot radioactive disintegration 
can be mlUienced by exposing the substance to the 
action of penetrating radial ion Could the nucleus 
be induced lo take up a y-ray imjnilse supplied by 
an exterior source, it would mean .1 change in its 
stability'’ and so most piobably m the raf(“ of its dis¬ 
integration As 7-ray source about 800 mg. radium 
clement were used, and oxpcnmenls earned out with 
uramnin in radioactive cipiihhtiiim with UX and 
with radium J) in equilibrium with radium E, 

{a) llxpcruncnts with Ui'niiiuin —The Ihin-wallecl 
glass lube ccmtaimiig the radium [ireparalion was 
plH( ed for SIX weeks on a 2 mm. thick layei of uranium 
oxide of £ cm.^ surface , by this aiiangenient practi¬ 
cally all kinds of 7-rays emitted bv the radium and 
all /t-rays except the very soft ones reached iJie 
uranium prc]2aration P)V measuring the /t-radiation 
of the nramuin X in e([mlibrium with uranium before 
and aft(.T the expi'rimont no change amounting to 
more than 01 per (cut m the activity’ could be de¬ 
tected 

Now, from the uranium quantity used, about 
15,000 atoms lircak down m one second, so we can 
conclude from this negative result that the natural 
disintegration of our uranium preparation was cer- 
lainly not followed by an artiliciai disintegiation of 
more than 15 atoms per second The radium pre¬ 
paration employ'ed emits about lo^' 7-rav quanta in 
the time unit, about o-i of w/iich was absorbed by 
the uranium atoms, so it follows that the absorption 
of 15/10’® of the emitted 7-impulses by^ the nuclei of 
the uranKum atoms would have already been sufficient 
to jinjcUice a detectable change in the rate of the 
disintegration of the uranium. 

{b) Kxpc'rinicnli, with Radium D. —1-2 g ladiolead 
chloride from Joachimsthal of 1 cm.- surface was** 
treated m the same way as the uranium oxide for ' 
51 days The /t-activity due to RaE lu equilibrium 
with KaD measured befoie and after the experiment 
showed no dillerence amounting to more than 0*52 
per cent. Preliminary experiments with X-rays have.;' 
similarly ^iven a negative result. G. Heyesy^^v ,• 

University, Copenhagen^ July li. 1^22- ■ • 4;' 




' ;^j ■'■ ■ : . .■ ^..•^-r • - —^— 

'■'P ' ' ' .' ^' Black Coral. ' 

By Brof, Sydney J, Hickson, F.R.S., The University, Manchester. 


I N a short article by Prof. J. Stanley Gardiner 
published in Nature of December 15, 1921 (\ol. 
io8, p. 505), attention was directed to the use of l)lack 
coral by the natives of Java for making bracelets 
which are believed to act as a cure for rheumatism 
and to the widespread belief, “ from Sue/ to the most 
distant parts of the Pacific,in the efficacy of certain 
magical powers of this substance. The use of black 
coral tor this purpose is not only very widespread at 
the present day but has been prevalent also among 
both tiarbaric and livihsed races from time immemorial. 
The di’Tfn-iii^cs of the ancient Greeks was m all proba¬ 
bility a kind of black coral, and was used as an antidote 
to the stings of scorpions and for other medical and 
magical purposes. According to .some of the older 
wTitcrs the herb given by Mercury to Ulysses as a 
charm to protect him from Circe was a piece of Anti- 
pathes, Rumphius quotes Salmasms as having written 
in his notes on Solinus that Antipathes w'as used as a 
proloclion against .sorcery. Pliny refers to it in his 
alphahetual list of stones. He says, Book XXXVII., 
ChajitiT £14, “ Antipathes is black and not tran.sparent: 
the mode of testing for it is by boiling it in milk, to 
which, if genuine, it imparts an odour (?) like that 
of m}Trh.'’ Dioscorides regarded Antipathes us a 
kind of blai'k coral which was possessed of certain 
medical properties. 

These and other references tlie .substance by 
ancient Greek and Roman authors do not, it is true, 
give Us any certain clue as to the identity of their 
Antipathes, and it is only by indirect circnm.slantial 
evidence that the conclusion is arrived at that it was 
the axis ol one oi two or three kinds ol marine 
flexible (Oial. 

The definition of the word “ coralhum ” as used in 
the time ol Phny may be derived from the comment 
he make - uj)on (lorgunia. “ (iorgonia#nihil ahiid est 
quani luialinm- riommis causa, quod in duritiam 
Japidis mutaliir emolhtum in man; hanc lascinn- 
tiomhus resistcre adfirmant.” 

There is no truth 111 the iielief that corals are soft 
m the sea ,ind become hard when exposed to the air, 
and we cannot, in modern times, accept the slatement 
that the) lune the power of resisting fascinations; 
but It IS reasonable to interpret this deiinition h) 
Idiny to mean that to the Romans of lus time coral 
was a marine substance with a soft cortex w'hen Iresh 
and that it w'as commonly helievcd to possess (crtain 
inagual properties. 

Pliny's milk te.st for Antipathes js inteivsting hut 
unlorlunately very obscure. 'J'he phrase he uses is 
“ expcrimentum eius, ut coqualur m lacte : facit emm 
id murrae .simile.” But similar to ni}rrli in what 
respect ? In odour, in colour, or in form? Solinus 
considers U to have been similar to myrrh in odour 
(Collect, v. 26), hut other authors have interpreted 
Phny to mean similar to myrrh in colour. 1 have 
recently applied this test to a jiiece of Antipathes in 
my possession and have found after prolonged boiling 
in milk there is a faint.qdour resembling that of heatw 


myrrh, but the colour of neither the milk nor the 
coral seems to be m any way alTccted. l*'or this reason 
1 am inclined to believe, until my experiments on 
this subject arc extended, that Bliny meant to say 
” .similar in odour to m\rrh." 

Let us turn now to another iragmentary indication of 
the ancient use of hkuk <oral. The w'ord “ coral ” is 
to be found m two text*' of tlie Knghsh version of the 
Bible (Job xxvin. 18 and L/ckiel x.xvii. j6). Prof, 
Peake has kindly informed me lhal Gesenius and other 
commentators consider that the llelirew word “ Ra- 
moth ” which is irani-laled ” coral ” in the E.V. 
means “ black coral,'’ and that the word ” Peninim ” 
wdiuh IS translated “riihies” in the K.V. really 
means “ red coral.” Thus Job \.\\iu. vti'C i8 should 
read : ” No mention should lie made of^ black coral 
or of pearls: for the price ol wisdom is above red 
coral.” 1 am not competent to form any definite 
opinion on the views ol these commentators; but if 
they are right and lihuk 'oral wa.s known to the 
aru'iein Jews there may also be some explanation of 
a remarkable passage in the writings of Josephus. 

In his book on the Antiquities of the Jews (i. 3. 6) 
Josephus relates that according to ilerosus, the 
Chaldean, there is still some part of Noah’s Ark in 
Armenia, and the natives carry off pieces of the 
bitumen (pitch?) from it to make into amulets for 
averting mi.^thiei. \Vc have in tins |)assagc reference 
to a substame like hiuimen {t e. l)lack and flexible 
when heati'd) which was made into bracelets and 
iieliev’ed to possess magual properties. Of course, 

It may not have been l)lack coral at all, but if black 
coral accompanied by me belu fs in its eflieacy against 
' evih ol many kinds was iranspoiTed to distant parts 
ot the world, as we know red (oral was transported at 
that period, it would nut be remarkable if it became 
associated w'lth the Noah’s Ark mjth. It would be a 
matter of great interest if scholars learned in Jewish 
antKiuilies could throw some further light on the use 
ol either black or red coral by the (hildien of Israel 
in early tinu's 

'I'lie making of amulets Irom the piuh of Noah’s 
Ark, and their list* lor averting mischief, brings us 
! back to the slatemc'nl in the ailicle in Nature 
' mention(“cl above that the natives ol java make 
bra('elcts oj black coral lor curing rheumatism. The 
most (ornplete account of this Miperstitum in the 
Malay Archipelago is to he touncl in Ruinphius’s 
“ Amboinscli Kruidliock” (xii. p. 195), jiublished in - 
1750, in the arti' le on Curalhuni uigruiii or Accarbaar 
liam. Rumjjhius says that the natives make bracelets 
of It by .soaking it in cocoa-nut oil and liending it 
into the form re(|uired ovcm' a slow file while smearing 
It all the time with oil. It is then polished with a 
rough leaf. .Sometimes it is inlaid with gold or silver 
ornaments. It is sup|)osed (0 conler on the wearer 
all kinds of blessings {zegcmvgen) and to protect him 
from sorcery. It i.s sometimes made into sceptres for 
the chiefs and is also made into a powder by grinding * 
' with a stone, mixed with water and drunk as a medicine. 
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vanous diseases lor ^lil'VAsJ^sed 

remedy; but there'is one point of difference between 
the account given by Rumphius of the use of the 
bracelets in his time and the account given by Mr. 
Pownall in his letter quoted in Naturk. Mr. Pownall 
says *Hhe natives maintain that it must be used quite 
plain; and ornamentation of gold or silver renders 
them quite useless.” Rumphius says that they 
ornament the mside of tlie bracelets with gold figures 
because they say^ and “ not without reason,” tliat the 
coral must scratch the skin if it is to do any good. 
We may wonder if Rumphius smiled to himself when 
he wrote the words “ niet zonder reden ” in this 
sentence. 

There were other kinds of Accarbaar or bastard 
COrala which were known to the Malays in the time 
of Rumphius and used l)y them for medicinal purposes, 
but the Accarbaar tta/n or Coralltum mgriim was 
regarded as^the most important and was held in the 
highest esteem. Among these was the Accarbaar puli, 
which from’* the figure given by Rumphius was an 
Alcyonarian belonging to the family Isidie and probably 
to ^e type genus Isis. This is of some special interest 
as the Mediterranean species of Isis was held in high 
esteem by the Mc<literranean races in classical times, 
and was currently believed to represent the petrified 
hair of Isis. But that is another story, and one about 
which only the most fragmentary indications remain. 

The task of identifying the various kinds of black 
coral mentioned by the ancient and later writers up 
to the end of the eighteenth century is extremely 
difficult, as detailed descriptions ol the characters 
upon which the modern classification is based are 
almost entirely lacking. The substance was evidently 
black or brown in colour, it was capable of being bent 
or twisted wlien subjected to heat, and it was hard 
enough to be given a polislied surface. Moreover, 
it may be presumed from various references that it 
was a product of the sea. It might have been, there¬ 
fore^ the Keratin axis of one of the Plexauridie, of one 
of the Gorgonidai or of one of the Antipathana, or, 
finally, of Gerardta savalia. 

'Die Accarbaar itam of Riimpluiis was probably a 
Plexaurid. The figure of the stript coral that 
Rumphius gives is not conclusive but quite consistent 
with this identification. In the description of the 
ccenenchym which covers the axis, when it is fresh, he 
uses the Dutch work Schorse, x.e. bark, whereas in 
the description of another Accarbaar which is almost 
certainly a Gorgonid he uses tlie word Korste, t.e. 
crust. In the description of a third Accarbaar which 
is obviously an Antipatharian he uses tlie word Slijm, 

' i,€. slime. Witli such an accurate observer as Kum- 
phius was, we may assume that the use of tliesc 
different words for the coenemliym signified a real 
difference in character between them. In the Biex- 
auridse the ccenenchym is relalnely thick, in the 
Gorgonid* it is almost invariably much thinner, 
whereas in the Antipathana it is usually little more 
than a soft and delicate film covering the axis. 
This identification of the Accarbaar Ham of Rumphius 
as a Plexaurid is consistent with Prol. Gardiner’s 
identification of the bracelets obtained by Mr. Pownall 
in Java as the axis of Plexaufa. f 
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other reasons than this, ho^#ever, we may feel cerBiSn '■ 
that the Antipathes of Pliny and the earlier writers wa^ “-i 
not a Plexaurid. The evidence seems to point to the ' 
conclusion that tlic black coral commonly •used by . 
the ancients was the form mentioned by Imperato 
(1599) as Savaglia and now known to science as 
Gerardia savalta. (Until (juitc recently Gerardia was 
considered to be an Antipatharian, but it has now 
been definitely placed in the order Zoanthidea.) The 
reason for believing tiial it was Gerardia is that this 
coral grows in the Mediteiranean Sea, whilst the ■ 
Plexaurid* do not, that it attains to great dimensions'' 
(a great specimen in the British Museum being two 
metres m height and spreading fan-wise to a width 
of over tw'o metres) and the surface of the liranches is 
smooth and devoid of spines. It is possible that in ’ 
addition to the Gerardia the main stem of some of 
the species of Antipatharia that are found in the 
Mediterranean Sea may also have been used. Gansius 
in his “ Historia Coralliorum ” (1666) describes a 
species, Antipathes htrsutum, found in the Sardinian 
seas which is in length greater than the human stature. 
The axis of such a specimen if polished would be 
difficult to distinguish from that of Gerardia. 

The difficulty of determining the black coral of the 
ancients, however, is due to the possibility that they 
may have imported it from the South, in which case 
Plexaurid or Gorgonid coral may also have come into 
use. Thus Pliny says m writing on coral, Nat. Hist, 
xxxii. IX, “ Gigmtyx et in Rubro quidem mari sed 
nigrius item in Persico—vocatur Jace—laudatissimum 
(i.e. red coral) in galli® sinu circa Stoechadcs insulas,” 
etc. This passage indicates that the most valuable 
kind of coral known to the Romans came from the 
lies D’Hy^res and other places m the Mediterranean 
Sea, but a black kind was also imported from the 
Red Sea and the Persian Gulf, in which seas the 
Coralltum rubrutii is not found. 

Black coral,was also known to the Moors in early 
times, and was very probably obtained by the fisher¬ 
men engaged in the famous red-coral fishery off 
Marsa-al-Kharaz, the modern Bona or Bone ou the 
coast of Algeria. The Arabic name for black coral 
was “ yasz ” or “ yusz,” a word which .seems to have 
some re.semblance to Pliny’s “ jace.” 

These few notes on the use of black coral in early , 
limes may seem to be very fragmentary and in¬ 
conclusive, but they may be, perhaps, sufficient to 
create some interest in and to ^^timulate further in¬ 
vestigation in a chapter of zoological mythology which 
has not yet been written. It is probable tliat classical 
and oriental research will reveal a great many more 
references to this substance than are recorded in 
tliesc notes, and it may lie expected that the excavations 
of the antiquaries w'lll bring to our collections some 
specimens of black coral that were used in ancient 
times; but I think there is sufficient evidence to 
prove that the belief m the magical properties of ' 
black coraf is not only widespread at the present ' 
day but also carries with it the sanction of a tradition v 
which ha? been transmitted from.'jthe early 
^ur 
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" ‘ " By Dn 'WiLLiArt j. i Lockyek 

T Nliis presidential address delivered before the Royal 
Astronomical Society, in connexion with the cele¬ 
bration ef that society’s centenary (see Nature, June 
24, p. 815), Prof. Eddington referred to six great land- 
, . marks of astronomical progress during that century. 

He pointed out that this was a record of advance whicli 
was continuous, and not in great waves followed bv 
^periods of exhaustion. As he further remarked, the 
centre of most rapid progress has shifted from time to 
time and the various branches of astronomy have had 
their ups and downs. In this second category may 
perhaps be placed the determinations of the parallaxes 
or distances of the stars, because tjuue recently a very 
great impetus has been given to this branch of astro- 
■ nomy by the introduction of a rapid and effective new 
method. 

So long ago as 1837 the first successful attempt to 
determine the parallax of a star was accomplished by 
l!esscl,who made his result known in the last month of 
1838, .showing that 61 Cygni had a parallax of about 
one-third of a second of arc. Since that date this 
research lias been carried on continuously and we have 
now catalogues of the parallaxes of a large number of 
stars. Among the observatories measuring trigono¬ 
metrical parallaxes to-day, may be mentioned Alleg¬ 
heny, Dearborn, Greenwich, McCormick, Mount Wilson 
Oxford (Radchfle), Swarthmore, and Yerkes, and these 
institutions secure material which provides about three 
or four hundred parallaxes a year. 

It is interesting to note that.in the early days it was 
thought that the brightest stars •ere the nearest to us, 
and therefore attempts were first made to determine’ 
their distances. It was soon found, however, that 
estimates of distance based upon apparent magnitude 
were wholly futile, for the greater number of the larger 
parallaxes determined were of stars of the fifth sixth 
^ and fainicr magnitudes. ’ ’ 

• The woik of measuring the parallax of« star mav be 
considered .me of the most delicate operations in the 
whole field of practical astronomy. There arc three 
methods available. The absolute method consists in 
making meridian obscrvalions at different times of the 
par and then studying the resulting places after all 
known corrections have been made. The differential 
method may be classed under two sub-heads. The 
first consists in measuring the position of the star to be 
studied in relation to neighbouring stars at different 
times of the year. I^ the neighbouring stars in the 
field of view of the telescope be close to the star under 
examination, a wire micrometer is used, but if distant, 
the hehometer is the more efficient instrumont. The 
second differential method utilises the sensitive plate 
and consists in photographing a star region at different 
times and eventually measuring the positions of the 
itar m question in relation to the neighbouring stars. 

It was not until the year 1914 that the spectroscope 
waa applied to the determination of stellar distances, 

Md the method now in use is that originated and 
developed by Prof. W. S. Adams and other astronomers 
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has an appreciable effect on its spectrum. 1^*"^ 
two stars have the some type of spectrum but^ drlfer'' 
peatly m luminosity they will probably differ greatly 
in size, density, and in depth of their surrounding' 
gaseous atmospheres. If this he so, then their-spectra' 
should exhibit variations in the inien.sity and charaetCT 
of such lines as are peculiarly sensitive to the physic^ 
conditions of the ga.ses in which they find their origin, 
in spite of the general correspondence between the two 
spectra. If, as Prof. Adams slates, “ such variations 
exist and a relationship can be derived between'the 
intensities of these lines and the intrinsic brightness of 
the stars in which they occur, w'c have available a means 
of determining the absolute magnitudes ^ of stars, and 
hence their distances.” 

It has been found that certain lines m st jllar spectra 
do give indications of variation withabsolute magnitude. 
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and the detection of them we owe to Ilertzspruntf and 
Adams and Kohlschutter. ^ ^ 

To determine the absolute magnitudes of stars any of 
three different sources of data cun be utilised, namely 
the trigonometrical parallaxes, parallactic motions, or 
proper motions. The most serviceable of these is the 
first, and reference to this alone will be made here. 

Ihe first step in the process is to have available a 
classification of star spectra based on detailed measure¬ 
ments of line intensities instead of on the more general 
eye estimations, estimations wlucb have been extremely 
valuable up to the present time for 1 lie general classifica¬ 
tion of Stars but arc now superseded. ' Such a detailed ’ 
classification for many of the lirightcr stars has been 
made and is being rapidly extended. 

It is next necessary to construct a senes of reduction 
curves for each type or class of spectrum or for small 
groflps of types (see Fig. 1). These curves are based- 
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on the calculation of absolute magnitude stars (t 4 ' 
rletermined from the apparent magnitudes (which are^j 
known) and from the trigonometrical parallaxes (also 
known) obtained from one or other of the methods 
previously described. The equation for this computa¬ 
tion is as follows: 

Absolute Mag = Apparent Mag.+ 5 + 5 log (Parallax). 

Stars of the same type of spectrum but of different 
absolute magnitudes are then compared with one 
another and tlu* relative intensities of selected pairs 
of lines carefully measured. Curves are then drawn 
sh()wing as oolinates llie observed differences of inten¬ 
sities for ea( li selected pair of lines, and as abscissie the 
absolute magnitudes. 

With the.se data it is a simple inattei to determine the 
parallax of any star. 'I'lius, it is only necessary to (1) 
determine first its type of spectrum, (2) measure the 
differences oi intensities of certain lines in it and refer 
these values to the curses for that type : the next step 
is to (3) note from the curve tlie corresponding absolute 
magnitude, and lastly (4) determine the parallax frcjm 
this absolute magniriide by means of the same formula 
as given above but arranged in a different order, thus : 

5 log (parallax) ■= .\hsolute Mag. - Apparent Mag. * 5, 

in which all the members on the right-hand side of the 
equation are now known (juantities. 

Thus a single photograph of the spectrum of a star is 
sufficient for tlie determination of the star’s distance. 
Naturally greater accuracy is ol)tained when more than 
one photograph is exanimed and si\eral pair.s of lines 
in them are used. Init this involves very little extra 
labour. 

The rapidity with wdiich the determination.s of 
parallax can be secured, when once tlie iundamental 
curves are formed, is far in e.xcess of that of the older 
methods. The large powerful instruments of the 
present day are capable of photographing the .spectra 
of very faint stars, so that a rapid survey of the wiiole 
heavens, at any rate to stars of about magnitude 6-5, 
will be aicomphshed in tlie near future. 

At the recent meeting of tlie international Astro¬ 
nomical Union in Rome, great attention was jiaid to 
organising this work on an international basis. Tlic 
Parallax Commission pointed out that there is a large 
amount ol latent information regarding stellar distance.s 
in the long senes of speclrogr.ims ulitained for other 


thftt tfese iata would beutife^edt :• < \ 

A year ago the spectroscopic detenriilfaSro . 
parallax were confined entirely to the United States at ;; 
the Observatories of Mount Wilson and Harvard 
College. The Astropliysical Observatory at Victoria, 
B.C., now jiroposes to examine their slit spectrograms 
for this purpose. 

In this country the only observatory occupied at 
present with this work is the Norman Lockyer Observa¬ 
tory at Sidmouth. Tor more than a year the large 
collection of spectrograms has been undergoing measure-^ 
ments in tins connexion, and a large number of new 
ph()tograj)hs has been taken. An interesting point in 
this observatory’s work is that the measurements of 
the intensity differences between |)airs of Ime.s arc being 
determined b\ a method originated 'by the writer, 
wlneli is different from eitlier of those used at the 
Amenran observatories. Thus an indejicndcnt cheek 
on tlie American results is rendered pos.sible. 

It is necessar)' to point out, however, that this 
research on so large a scale could not have been under¬ 
taken had it not lieen for the opportune assi.slancc 
rendered by the Department of Scientific and Industrial 
Ke.seareli. This Dcpiartment appointed Mr. W. B. 
Rimmer, D I.C., in July 1921 as a research a.ssistant, 
and Ins appointment was due to terminate towards 
the latter end of this >ear. It is with very great 
satisfaction tliat it may now lie stated that it has 
liccn extended to September of next year. The 
work is so far advanced that now most oi the 
fundamental curves are completed. It is hoped,' 
therefotc, to publish shortly the spettroseopie paral¬ 
laxes of about 500 stars, follow'cd after a short interval 
by another 500. 

It IS satisfactory, therefore, to record that m this 
new impetus given to the investigation of the distances 
of the stars, this country is taking a part, and it is lioped 
that other observatories here which tiave u.seful material 
will join m and discuss li from this point of view'. 

Tills line of research should also provide an interesting 
field of w’ork /or the amateur astronomer, 'i'he instru¬ 
mental eiiuipment required need be only on a moderate 
scale, lor a five-inch leIcsco|)e, fitted with a suitable 
prism, would meel the case, il a larger one weie not 
available. It is a definite and straightforward piece 
oi research which would be a valuable ronlribution to 
astronomy. 


Short-wave Directional Wireless Telegraph. 

By ('. S. Franklin. 


D irectional wireless telcirraplu’ is by no 
means a new development for Ilert^j made 
use of rcfleclor.s at the transmitting us well as the 
receiving ends in order to augment the effects, and 
to prove that the elertrir waves which ho had dis¬ 
covered olieyed, to a considerable degree, tht ordinary 
optical laws of reflection. Senatore Marconi, in his 
earliest endeavours to develop a telegra))h svstem 
using electric waves, also /jmployed reflectors U\ in¬ 
crease the range and get directional working. 

* From a paper read before the lostitutinn of Electrical Engineers on 
May 3. ' 
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Tlic discovery liy llarconi of tlio great increase of 
range oljtained by the use of longer waves, and the 
earthed vertied aerial, practically .stopped ifevelop- 
inent on directional lines for the time heing. The 
demand jf the time was lor increased ranges: and as 
tlie first practical application of wireless telegraphy, 
namehj^'orking to and between ships, re(|uired “all 
round ”%orking, there was very little call for directional 
systems. 

To-day the range has arrived at the maximum 
possible on the earth, and the wave-length has in¬ 
creased to such an extent tjiat the frequencies -pro— 
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¥ TOwliirig^ •& Ifetnming iiry 
-.fully be©#*!, and although the'deVilopmOnl, during 
■ "tht last louT' yearSj of nearly pure continuous-wave 
transmitters, and of receivers with vastly improved 
selective powers has eased the problem, the time will 
soon arrive when the only way of increasing the number 
of possible services will be by emplosing systems 
having good directional characteristics. 

There are, broadly, two general classes of directional 
aerial systems ; (a) 'those having the general character¬ 
istic that their directional power or polar cur\ es are 
nearly independent of their dimensions. The directional 
result is obtained by opposing the effects of a numiier 
of aerials, or parts of an aerial with suitable phasing 
adjustments, the degree of opposition lieing a function 
of the direction. Systems of this class may he made 
small compared with the wave-length emploi'cd ; for 
the purposes of position finding, and as receiving 
systems enahling interference to be eliminated from 
several directions, they have already been developed 
to^ a considerable degree. 'I’he simplest e.vumplc of 
this class is the well-known frame aerial, (h) Those 
li.i\ log the general characteristic that tlieir directional 
power or polar curves depend on their dimensions 
relative to the wa\-e-length employed. In this class 
tile directional result is obtained by adding the clfeit 
(it a niimlier of aerials, or parts of an aerial, wlieii 
working in the re(|iiircd direction. The underlying 
|irinciple is that the effects, for the re(|tiired direction 
are integrated over a wide Iront in proportinn to Ihe 
wave-lengtii. Such sjstcm.s can, therefore, have small 
dimensions only when using sliort wavis, and this 
but makes their development dilficnlt 
,\s esamples ot such systems mat he mentioned • 

(1) Kcllector systems m geneflll. 

(2) Systems composed of lines ol aen.ils, at riglit 

angle.s to the working direction correctly ad¬ 
justed as regards phase. 

(3) The Beverage long, horuontal receicing aerials, 
'file refleetor system was the first tried tiir wireless 

telegrapbr'. I he use of reflectors ot reasonable 
dimciisioi's however, implies very .short*waves ol the 
order of a lew metres, and the very liigh attenuation 
111 Siirh waves over land or sea, aiid the (iillkultv 
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getting much power into them, tended to make early 
attempts very diseuuraging. 

Ihe mvesiigutiim was commenced bv Senatore 
•Urn0111 in Italy in ipth. with the idea of developing 
the use 111 ver\ short waves, combined with reflec tor^, 
for (ertain war purposes. 

The waves used were 2 metres and 3 metres. The 
only interference experienced with such w.ucs is from 
motor boats and motor cars, for these machines ap¬ 
parently emit waves Irom near o up to about 40 moires 
m length. A coupled-ciri uit spark transmitter was 
developed, the primarj having an air conden.ser and 
spark in loinpressed air. !!)■ this means a moderate 
amount ot energy was obtained, and the small spark- 
gap m compressed air proved to have very low resistance. 
Ihe decrement of the w.aves emitted was judged to 
be of the order of 0-03, The receiver used was a 
.carefully picked cryst.al, while the reflectors employed 
were made of a number of strips or wires tuned to the 
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Wavo,«frEP|ed on it eyfindrical paiaboia with the aerial 
tft we focus; The transmitting sjrstem 'was arranged 
so that it could be revolved and the eflfcfcts studied 
at the receiver. ' , lij 

Reflectors having apertures up to 3^ wave-lengths 
were tested, and the meusvired polar curves agreed 
very well indeed with the theoretical curves. The use 
of two reflectors with .apertures of 3.^ wave-lengths, 
one at the transmitter and one at the receiver, increased 
the working range about 3 limes. 

'fhese Italian experiments showed that good direc¬ 
tional working could be ohlanied with reflectors 
properly proportioned with respect to the wave-length. • 
Ihc atteniia'tion oyer sea for the wave-length used was 
found to be very high, and with the apparatus available 
the niaximuni range oblamid was 0 miles. 

Ilie experiments were continued at Carnarvon in 
Kfiy. With an improved compressed-air spark trans¬ 
mitter, a 3-nictrc wave .mil a ictlector having an 
ii|ierture nt 2 wave-lengths, and a height of i-j wave¬ 
lengths, ,r range ot over 20 miles was ol tained to a 
receiver without a receiving reflector, 'flic c.xperiments 
at (arnaivon hrought into proniineiK'e a jiropcrty of 
wave propagation which is not generally knovraj and 
the c.xtcnt of which is not realised, n.imcly, the very 
rapid increase in the strcnglh ol the electrii field vvith 
height .ibove the ground. I he i.ite ol increa.se appears 
to lie a liinclion of the heigiit divided hv wave-length 
and while not very notice.ihle with waves of .several 
hundred metres, is very inarkcd with waves of a few 
metres’ length. 

It was found that the limiting range at sea level 
and over sea w.as 4 miles \V hen both transmitter 
and rc'ceiver are at a low level the 'range is very de¬ 
pendent on the iiaUire ot the intervening country, and 
IS very restricted even over sea ; when, however, both 
slations ,ire inanv wave-lengtiis above the intervening 
(ountry its nature is ot lar less importance, and the 
range is increased many lini(‘s. These experiments 
showed that V'ery (.onsiclcrable r.iiigcs were possible 
with very short waves. 

In i()i() experiments were commeiued at Carnarvon 
vvilh valve tr.insmiltcrs, vvith the idea of producing 
a dirc'i'tioiial telephone s\stem. A w.avc of 13 metres 
was selected, winch while well within the eapacity of 
Ihe power v,lives availahle, allowed a simple reflector 
to he used without too large a siruitiire. After some 
trials a single valve transmitter was arrived at taking 
about 200 watts with a ly-nictrc w.ive, and giving i 
ampere in the centre of a h.ill-vvavc .lerial. A hetero- 
dviie receiver with supersonic hcat-notc was employed. 
I''inally, very sirong speech was obtained at Holyhead’ 

20 miles away. 'Ihe strength was such that .shadows 
produced by small lulls and buildings were scarcely 
noticeable unlcs.s the stations were close behind 
them. 

file ne.xt point w-as to test the inavimiim range, and 
paiticiilarly to find whether Mich waves would carry 
over the horixon, and whether there would then be a 
rapid falling off of strength. 'fcst.s were carried out 
with tlie Dublin Steam PaiTet Cnmpaiiy’s boats running 
from Kingston to Dublin in June 1920, and speech 
was received in Kingstown Harbour, 70 nautical miles 
from Carn,arvon, and the {mint was proved that there 
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was no rapid dimmation oi^str^^h 
horizon line f^m tenwyon/ ^ 

The range of the systerrt was'alsd'teSttQjyhc^tyb'’^ 
land. A site was chosen at Hendon, and a r^ector and* 
transmitter for 15-metre waves erected with the reflector 
pointing towards Birmingl' am. Tests w’ere commenced 
in-February 1921 from Hendon to a portable receiver 
on a motor car. Very good speech was received up 
to 66 miles, and fair speecli in the neighbourhood of 
Birmingham. A reflector station was then erected at 
Erankley near Birmingham, 97 miles from Hendon, 
and tests were started there in Aiigu.stT92i. 

Measurements with and witliout tlie reflectors 
indicate that ti\c energy received when both rcfiector.s 
are up is about 200 times the energy received when 
not using the reflectors. Local measurements of the 
polar curves taken round the station show that the 
electric field in front of tlie station is increased ap¬ 
proximately 4 times by the use of tlie reflector, and 
that the same older of increase is obtained during 
reception; the m('r(?ase of energy received due to the 
use of the two reflectors should therefore be. 4® x 42—256 
times. 

During tlie continuous-wave tests at Carnarvon it 
was found that reieption was quite possible on the 
transmitting aerial while tlic transmitter was operat¬ 
ing. rhe heterodyne may be cither the transmitter, 
or an independent small heterodyne in the receiver. 
Both the transmission and the reception utilise the 
same aerial and reflector, and the transmitter is left 
going and can lie ojieratcd while receiving. 

There is no reduction in strength while the trans¬ 
mitter is on, but a practical trouble has appeared. 
Owing to the comparatively large power, strong currents 
are induced in all ('(inducting structures and ('ircuits 
dose to the reflector and transmitter, sucli as the sup¬ 
porting towers and buildinus, and every \'arial)le con¬ 
tact produces a noise. Tlie elimination of all x’ariable 
contacts in the neighbourhood of the transmitter lias 
proved a work of some magnitude. 

Reflectors besides giving directional working, and 
economising power, are showing another unexpected 
advantage, which is probalily common to all sharply ' 
directional systems. It has been noted lliat practi¬ 
cally no distortion of speech occ urs, such as is some¬ 
times found witli non-direi tional transmitters and 
receivers. 

Although the results between Hendon and Birming- 
jhjun constitute a rci:or(l for telephony for ratio of 
range to wave-length—lor such rosulls were believed 
to be impossible two years ago—they are only a first 
attempt and do not represent tlie best that can now' 
be done after the experience gained. Jfut it has been 
‘demonstrated tliat wave-lengths of the order of 20 
metres are capable of providing point-to-point direc¬ 
tional. commcrc.ial seivicc over vctv considerable 
ranges. Such services will be comparatively secret 
as compared with the usual non-directional tyjie of 
transmission. 

The directional effect obtained witii reflcc'tors which 
are large compared witli the wave-length is so good 
that it was suggested that it would prove very useiul 
for position finding for ships near dangerous pomts. 

The general idea is that a transmitter and reflector 
revolving will act as a kind of wheless lighthouse. ^ It 
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be <»pable of smiilar ranges, ^ 'fis' • 

position to ships during fog when within aoouT' 
miles of the danger point. ‘b'’’ 

An experimental revolving reflector was erected‘qn,,.. 
Inchkeith, and tests were made to s.s. Pharos^ thed, 
lighthouse tender of the Northern Lights Commis-'. 
sioners during the autumn of 1920. With a 4-metre 
wave, spark transmitter, a reflector of 8 metres*-, 
aperture, and a single valve receiver on the ship, a 
working range of 7 nautical miles was obtained. The 
reflector made a complete revolution once every 2 
minutes, and a distinctive signal was sent every half¬ 
point of the compass. The bearing of the transmitter , 
could then be determined within ^ point of the compass, 
or within 2*8 degrees. 

The best method of giving the direction to a ship ' 
by means of such a revolving beam reejuires considera¬ 
tion. When listening in a receiver to a moderately 
sharp revolving beam the signals are lieard only for . 
a very short time. 'J'fie exact time of maximum signals 
is not easy to determine by ear, but the times of start¬ 
ing and vanishing are easy to determine, as the rale 
of rise and fall of the signals is extremely rapid. The 
time half-way lietween these two times gives with 
great cxactne.''S the moment when the beam is pointing 
to the ship. 

It would be (piite possible to arrange to send a 
general broadcast signal when the beam passes through 
true north ; then by arranging for the beam to revolve 
at a perfect!)- uniform rate, the bearing on the ship 
could easily be determined by means of a stop-watch. 
'I’his method is probably the most accurate, but has 
some disadvantages.' It entails accurate timing 
me('hanusm at the transmitter, the use of two waves, 
and three, or perhaps four receivers on the ship, as 
well as the use of a stop-watch. 

For the short wave two receivers are required, one 
at ca( li end of the bridge, or one fore and one aft. 
This is necessary to avoid screening by the ship itself. 

If the broadftist wave for giving the time when the 
lieam passe.s true north is another sliort wave, th(m 
two more receivers would be required. 

The method provisionally adopted avoids accurate 
timing mechanism at the transmitter and the use of a 
broadca.st wave. On tlic base ot tiie ri^volving reflector 
contact-segments an* airanged so that a definite signal 
is transmitted every half- or (juarter-point of the com¬ 
pass. 

Tlic apparatus proposed is of a very sturdy nature. 
The spark transmitters are robust, and last for years 
without attention. The receivers are sinqile valve 
rectifiers with fixed adjustments except for a “ backing 
off ” ])ofentiometer for dealing with puwerlul signals 
at close range 'Plie attenuation of these waves over 
sea is so strong that a little experience enables distance, 
to be judged by strength of signals, and this can be 
measured by means of the potentiometer. The only ', 
qiialifi('ation necessary for a person determining the^^ 
liearing is the ability to read a few Morse signs. ' 

The success of the present experiments indicates'^^ 
wide sphere of usefulness for the new, short'-^a^,.: 
directional.:wireles^ sy^tem^' - ^ 
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formylacetic acitl, both of which sofid, and discusses 
the curious property of the ^-fOrm of combining with 
methyl alcohol. 

It was not, however, in this field only that the experi¬ 
mental skill and keen insight of Wisliccnus found .scope. 
His activities in other lirandies of the science, too 
numerous to mention in a short monograph such us 
thi.s, find expression in upwards of one hundred com¬ 
munications, published chiefiy in ilic Annalen and 
in the Berichte. Nevertheless, some t>f these cannot 
be passed over withouf njmment. I'or example, in 
1892 he dis(o\ered a new and simple method for the 
preparation of hvdruzoic acid ))y causing ammonia 
and nitrous oxide to react in the presence ol sodium. 
Later, in 1905. in conjumtion with Otto Dimrolh, he 
utilised the sodium a/.ide thus forineil for the prejjara- 
tion of the simplest organic a/Rle,4nethylazide ((llgN’a), 
by causing it to reH< t with meiliyl sulphate. 

One of the most tre(|uently occurring pltenoinenu 
met w'ith during tin* course oi organic chemical reac¬ 
tions is thav winch invohes the movement ol groujis, 
such as the hydnxarlion radicals, from one clement 
to another, a change w'hich apjK-ars to be closely relared 
to that winch is associated with the movement of a 
hydrogen atom witliin a taiiloineiic system. Numerous 
well-known reaetions.sueii as, for example, the Hoimann 
synthesis of primary amines, the Jkxkmann rearrange¬ 
ment, and so lorlli. in\ol\e a tiansfeience oi this kind, 
and it is, thcrcloro, of interest to note that Wislxenus 
was able t«> discover certain Ixpual e.xamjiles of the 
migration oi an aikvl group liom oxygen to nitrogen, 
and to study the conditions undei wliicli tiie change 
occurred. 'I’inis, in 1900, he .showed, m conjunction 
with M. Goldschmidt, tliat phenyllormimmocthyl 
ether, OEt. i'll - = NPh, is tonverted, to the extent oi 
alvout 40 per cent., into the istnneru inelhvllorinanihde, 
when it is healed at 230-240^. Liter he was able to 
prove that the ('-methyl ether ot cafleine is readilv 
converted into the X-methvl derivative. 

Wilhelm Wislaenus was the distinguished son of a 
distinguished father. Ills name will alwavs occujn 
a foremost pla<e in the tront rank of tlie oiganic 
chemists ol his lime j. K. '1'. 

I)R. A (i. M VVDK 

This death of Allre<l GohMioiougli Mavor. at the 
comparatively early age ul fifty-four, deiinves the 
scientific world of a woi ker w hose experience in tropical 
marine biolog> w.is umivailed Mayor stood in the 
direct histoiical .succes.sion of American parluipa- 
tion in this field, tor as the mantle ui Louis Agassiz 
fell on his son Alexander, so did Alexander's mantle 
fall on the shoulders ol Allred ]\Iav ()r. who accompanied 
him as assistant on many of his wanderings in the 
Pacific. When.m 1904, Al.ivnr was appointed director 
of the Marine Ihologaal Hepartnicnt of the iiewlv 
founded Carnegie Institution ol Waslniiglon, he really 
entered into hi.s inheritance, ami tliough so manv ol 
the projects of his fruitful brain will never mature, 
the work whicii has been accomjdished at his labi.'ratorv 
in the Torlugas, Florida, and during many expeditions, 
forms his imperishable monument. 

This laboratory, where Mayor died on June 24, is 
situated at the southernmost point of the United 
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j Stetw, 70 m0e8^e5t of Kcy on a tiny island 
i (Loggeriiead Key\ which is sur^mdei t^^ure&t 
ocean water; It was selected for thi^ espedal r^ 
for Mayor felt that nowhere else in Florida could tl« 
proper conditions for the experimental investigation Of 
marine animals lie secured. The position is not with¬ 
out disadvantage, and it is generally considered advis¬ 
able to close dow’n for the autumn hurricane season 
and for the winter, during which Mayor carried out his 
expeditions to other seas and islands. The Tortugas 
Laboratory was generally only available between early 
May and the end of July. This, however, is the most 
suitable time for the university research workers of 
the United States, from whom Ma)'or drew his in¬ 
vestigators by personal invitation. These invitations, to 
work free of all expense and with payment of travelling 
expenses, were freely issued to all those whom he felt 
liad some problem which could be favourably attacked 
at the 'l’orliiga.s, and until that problem w’as, as nearly 
as possible, solved, no pressure embarrassed the research, 
but season after season it was iiis custom to rcinvite 
those who had studied with him before and put in 
fheir wav opportunities w!ii< h he felt they might have 
missed before. 

The success of his policy is to be seen in the sjilendid 
list of r<*searches which stands to the credit of the 
'rorlugas J,aboratory. Ills own publications range 
widelv over sy.stcmatic zoology (“The Medusae of the 
World,” published in 1911), comparative physiology 
(espcs lall) the senes of studies on the jelly-fish Cas- 
siopea), tlie pinsicorheinical properties of oceanic 
water, and biological jiroblenis like the growtli rate 
of coials. and rellect liis many-sided personality and 
his abounding energy. 'I'lic work of his colleagues in 
wiiatever subject shows hi.s direct inlere.st and influence 
and the pains which he took to jirovide the mo.st com¬ 
plete and satishutory eipiipment. Whatever novel 
line of investigation was likely to tlirow light on 
marine work was (ertain ol his most enthusiastic 
co-operation, and in this connexion may be mentioned 
tlie emomagement given to workers on the bacterio¬ 
logy of sea-water, like Harold Drew' and Lipman, and 
the developniNriit of sciimtific under-water photography 
by W. J! Longley. 

Tlie (:\[)ecliLion.s which Major organised and c.irried 
out are too numerous to mention, but those to Murray 
fslaml, on the Great Barrier Kerf, m 1913. and to 
Tutmla, m American Samoa, m 1915-20, really 
broke fresh ground m the investigation of tropical 
marine faunas. At both places he made an intensive 
study of the coral reefs and was able to demonstrate 
I'crlain verj interesting relations bctw'e«n the physio¬ 
logical characteristics of the d\fferent icef corals and 
their position and development on the reef. These 
and many other problems ot importance w'crc attacked 
by Mavhr and his co-workers, !)ut all tlie results are 
not yet jiublishcd. 

Maj-or was as faithful in friendship as he was fascinat¬ 
ing as a companion. The energy and vitality of his 
body and mind, Ins dramatic sense, the tenacity of 
his memories ol men and countries, the range and 
grasp of his knowledge, all never failed to rouse the 
admiration of his friends. Something has been said - 
of the zeal with which he furtliered the efforts of tho^ 
who worked with him. It could even be stated that 
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he endangered the success of his own researches by 
the readiness of the aid he rendered to otliers. 

Mayor cherished a great ambition to remove the 
equipment of the Tortugas Laboratory to some lot ality 
m the West Indies and make it a truly international 
meeting-place for biologists. Just before the war his 
opportiuiit)' seemed (o have come, and he was about 
to enter into negotiations for a site in Jamaica when 
the stoim broke Jt uas a bitter disappointment to 
jra\or liiat be was not able to proceed with his prnje< t 
alter tiie war, not least because he hoped that, in Ins 
yearly assemlilies, English biologists would be rejire- 
sented more fully than in the past, and that in this 
\\a\ the cause of Anglo-American unity, wliich he 
held \eiy dear, would be fnrtiiered. F. A. P. 


pR. Ai.KX\Ni>Kk Graham Ukli.. 

On August T Or. Alexander Graham Bell, one ot tlie 
noild's gK'atest inventors, died at llie age of seventy- 
five )earN. The effects of early upbringing and en- 
Nironment alwav.s leave their mark on a man’s lile, and 
in Giabain Bell’.s rase they are specially aj)parent. 
Ill-, father spent the first half of his life as a lecturer on 
(locution at Kdinhurgh, and was also a jmilific author 
ol liooks on th<‘ same siibjei t. Among Ins son’s eailiest 
experiments v\erc the recording of speeih waves on 
smoked eOmdeis Graham Bell w.is .1 student al 
i'alinburgh University, and later he assisted Ins lather 
wlieii the latter was a leeluror at University College, 
Tondon. In 1H70, for reasons i oniieUed with Graham's 
lieallb, the l.imily migrated to Brantford, near Tiitel.i 
Heights, Ontario. In 1873 Graham was npponUed 
prolessor ol physiology at Boston University. In 1874 
he invented a system of harmonic multiple telegrapliy, 
and m that vear lie began a series of experiments wfiu h 
h’d Inm at last to realise in practice In-, conception of 
an arlK iilaling telephone. 

('imsidering the maivelloiis results .ulncved the 
niei.lianism of the teleplionc is wuiulertully simple 
Previoi's to its invention, elaborate devnes liad been 
proposed containing large numbers of ftined r('eds so 
as to covii the wliole gainiil of the human vuiie. The 
hnal ham ol the iiisliument is lully dcsd-ihed in 
Giaham Bell's patents ol 1876 .uid 1877. Although 
he ni.ide seveial other notable inv entions, the telephone 
will alwavs he outstanding as his supreme achievement. 
It liisi all 1 acted world-wide at lention at the ('eiuennial 
Kxhibition in Piiiladelphi.i m 1876 After Graham 
Bell h.ul laid down all tlie essential jirinciples of tele- 
plionv. Edison developed liis carbon transmitter. 

In 1878 the first telephone o.xdiange was establKbi'd 
There are now alxait tweiUy-onc million telephones 
connei'led with the various exchanges throu'diuut the 
woild In the earlv davs Gialiam Boll * regarded 
twenty miles ns the limit to which articulate speech 
could be sent. It has now been sent over live thousand 
miles. 

In 1917 ilie Bell Memorial Conumttee presented to 
Brantlord, Ontario, a pulilic park, the liou.se in wiiuh 
Graham Bell lived when he made his epoch-making 
discovery, and a noble monument, to comnienioiale the 
invention of tlie teleplionc. Graham Bell m his later 
years took the keenest interest in aeronautics and 
geophysics. When Father Cortie recorded the mag¬ 


netic storm of August ii, 1919, in Nature (vol. 103, 
p. 483), Graham Bell wrote to say that he had noticed 
a display of the Aurora Borealis at Cape Breton Island 
on that date, “ Pulsaljons ol light .swept upward to the 
zenith resembling doiids driven Indore a heavy wind " 
(vol. 104, p. 74). lie was made a dot lor of .science at 
Oxlord m 1906, and in 1913 the Roval Soi lety aw’arded 
him the Hughes medal .ind tlie Insiituiion of Elcetrieal 
Engineers made him .m llonorarv MeinlnT. On hi.s 
visit to thi.s country m 1930 tlie Ireedom of his native 
city of Edinburgh wa.s cniiierrcd on liim. He was held 
in universal esteem. As the founder of a great .uul 
floiirisliing mdustiy vvhuh aniehorates tlic eonditmn.s 
of life he w'as a great bcnel.ielor to humanity. 

A. K. 


Workers in manv Immclies of si leiuc and education 
will deeply sympathise with Brol. W. A. Bone, pro¬ 
fessor of dicmical tcdinology in the Imperial College 
ol Science and Technology, on the dcatii of his wi/c 
on July 26. Before her marriage to I’rnf Bone m 
1916, Mrs. Bone, who was then Miss Liddiard, was 
headmistress of the St. Albans High Sdiool for Girls, 
and bad previously lieen a memlier of the teaching 
staff of the Ladies’ ('<»liege, {'lirlleiihain. She was a 
graduate m arts of the Ihiiversity ol T.undon, and 
pos.si'sscd e.xeeptional (apacily tor Kadiing as well as 
lor organ]^allon W’lule she w.is he.td ol tlie St. 
Albans High Sihool, the domeslie e<onomy sdiool was 
inaugiiraled there. Mrs. Bone took an a<tive interest 
111 scieme progress m general, and her husband’s 
rese.iiclies in purlieulai, and her death will be regretted 
by a large circle of pupils and friends who came under 
hei strong and ddightiul intlueiKe. 

OrU'NTM. learning luis suffered a serious loss by the 
death, at the age ol eiglu>-ri\e years, of .Mr. Charles 
Hemv Tawney, C l.Iv. JvdiKalecl <ii Rugby and 
Cambiidge, where lie gamed the highest classical 
honours, and a fellowship at Tiinil) College, Mr. 
'I’.iwiiey joined the Indian Educational Service, and 
became professor at the Bn'sidency College, Calculla, 
where be won the esteem of his pupils l>v lus kindness 
and learning. He became Dneetor ot Ihiblu Instruc¬ 
tion in Bengal, and retired fiom the JCdiu ational .Service 
in 1892 On readiing England lie became librarian 
at the India OHicc. Much of lus time was occupied 
m assisting writers on Indian suhjeits, bv whom he 
was regaided with the greatest estrem. He was an 
admiralile Sanskrit s«')iular, and |>ublished stweral 
woiks, the best know n ol vvIim Ii are transl.Uion.s of two 
great (ollectioiis ol Jndi.in folk tales, the K.Uha 
Sant Sagara and the Kutha Ko^a, enriched with 
valuable notes, whuh disjilaved a wide knowledge of 
the literature ot folk-tales One ol bis sons, Mr. K. H. 
'J'avvncv, Fellow of Jkilliol, is a distinguished wiiter and 
lecturer on econonue problems. 


\Ve regret to .see the announeement of tiie death, on 
lulv 25, of Hr. Arthur Ransome, F R S., lately pro- 
icssor of public health in Owens College and exmniner 
in sanitary science in the Universities of Cambridge and 
Manchester. 




236 


NA rURE 


[August 12, 1922 


Current Topics and Events, 


IjiHKii apjicars to be solid ground for accepting 
as an accotnplished /a< t the arrangement which was 
fust rumoured m this coif/itry about a year ago In 
Its annual iej)orl, tlie ('ompagni^ Nationalc des 
-Matii^ri^s Coloinnt(‘s, the I'Yencli equivalent of the 
J^mtish Dye^tulK Corporation, declnics that “ all who 
understaml the complexity of the maniifat lure of 
organic colotumg matters will realise whv vve ha\e 
been compelled to ac»[nire the p;ilents. tlu' jiroc.esscs, 
and th<‘ Us.Iinical rod of oiir priTuipal fonagii com¬ 
petitors for exclusive use in i’'iance ” llns passage 
lias hi'cn taken by tlu; I’liuich j^ress as the olficial 
(lescti})fion ot an agieement betwe<;n the ('onqiagnie 
National<“ and the Interesseii (iemeinscliaft, by wliuh 
detailed fishmeal assistance and full inlonnation 
rcgaidiiig proiesM's of innnufaclure shall be supplied 
to the h'len/h l.Klorii'S bv their (Iciman rivals, such 
technical assisl.uu’e taking lh(“ form of German 
chemists to siipcicise operation of processes m the 
French dveovoiks In return for these advantages, 
the consnmplion ol ItcikIi decs would be hnutod to 
France and hei colonies, whilst the profits ansmg 
therefrom would tie sliaied ttie Intercssen Gemein- 
scliaft Althoiigli a superhcaal viewv of this plan may 
not be flattei mg to national iiiixuir pri>t>ye, the arrange¬ 
ment IS an eminontlv luactical ore The plum 
English of it Is that a tiftv years’ start cannot be 
overtaUc'ii in tiflv months 'rie- Allies aic agreed 
m declining to trust Geimany wil'i a virtual mono¬ 
poly m dy{‘slii(fs in.imif.ietnre siuli as she enioyeil 
before the wear, in the first place owing to its nuhtary 
potentialities, and secondly, ihongli not less force¬ 
fully. beiaiise a lloiiiishmg <hestulfs industry offers 
the most powerful stimulus to <mu ourageminit of 
national t.iUait in the field ol organic cdieiiustry—a 
branch of science whuli i.nilised countiies cannot 
attorcl to neglect Consciinently, it has appeared to 
the Frencli b<-tUi to rnlist the U'^sisiancc of (.iermans 
in building iiji a domestic industry Ilian to incur tlie 
terrible risks ol not h.ning an\ dyestufts factories at 
all The Course which thew ha\ <“ i hosen may perhaps, 
in a somewhat modified foim, suggest an avenue ot 
escape horn Bntisli embarrassments in the same 
industrial domain 

A DEPUTATION trom tlic People's League ot lloaltli, 
which recently waited on the i^arliamentaiy Secretary 
to the Minister c)f Labour, m ordci to direct attcmtion 
to the effect of unemployment and the unemployment 
insurance benefit cm the huiltli and habits of the 
nation, referred in/ey aha to the subject ot nutrition 
Sir Bruce Brucc-Poitcr said that the aiuounls paid 
by way of imcmployment benefit were iiisutlirioiit 
to keep the worker fit, that the latter was frequently 
unversed in food values, and would be better aide 
to render good service wdien trade revived were he 
able to obtain a standard balanced diet by means 
of food tickets in part substitution for imernployment 
benefit. This point is of *cousidcrablc importance, 
and although, as urged by the Parliamentary Secre¬ 
tary, there are serious administrative-difficulties m^ 
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the way of any such rationing schchtc, we are of 
opinion that it ought to be considered seriously. 
Tlie quantitative aspects of the problem of national 
nutntion need much more attention , wo still haVe 
very little exact knowdedge of the requirements of 
different classes ot manual workers, and the founda¬ 
tions laid during the crisis of the war have not been 
fnult upon. We arc glad to know that a strong 
committee, under the chairmanship ol Proi E. P. 
Catlicart, has been apjiointcd by the Medical l^esearch 
Council to examine the whole subject, and it possible 
undertake special n^seare.h work. The food lequire- 
ments of soldiers have been ascertained by exact 
experiment. the work of f'athcart and Orr in tins 
field has been of the greatest value The application 
ot the experimental method to workers not under 
military discipline is dilliciilf, while mferenci's from 
lamily budgets arc frequently dangerous However, 
a combination of the experimental method, ap])liocl 
to .1 relatively small numbci ot selected indivuluals, 
and the statistical method of reducing budgets, will 
almost certainly lead to a solution of the probk-m. 
Similar remarks, ot course, apply to the case ot 
institutional dietanes—a subject under the considera¬ 
tion of a commitlcc appointed by the Board ol ('oiitrol- 
It IS doubtful whether the diets approved bv various 
hospital and school committees are really based cm 
any iimkuui sucnlilic piiiuijiles 

From the Eoyal Institute of British \n'liitocts wc 
have iccc'ived a notice ol the prep.ir.dions l>eing 
made to celebrate the bi-centonary ol the death of 
SirChnstopher Wren, who died cm Kebruarv .*5, 1723, 
at the ;ige of niiiety-onc years The Royal Academy, 
the Koyal Society, the khitish Museum, the London 
Goimty ('oinieil, and other important public, bodies 
are represented on the grand committee which has 
been formed, and tlie pioposal is to have a com¬ 
memoration v-Jbek, beginning on Alonday, February 26, 
iQ2'j 'J'he programme includes a memorial service, 
an exhibition, a jiagc.mt, and visits to Wren's build¬ 
ings Besides St Paul's the choir .screen ot which 
bears the oft-quoted inscription, Si nioiituncii/um 
yeqi(in‘i nrcums/^icc'-Wicn built about fdtv City 
chinches, and to him aic also due the lilnary of 
Tunity College, ('ainbndge, the .Asliinolcan Museum, 
Oxford, and (ircenwich Oliseivalory. Had Wren's 
career not been diverted to architecture, i( is 
probable he w'oiild have bceif among the greatest 
scienlifir men of ins age, such as Nevvdon, Huygens, 
and LciUmtz As a youth at Oxford he displayed 
remarkable abilit}’, and gained the frienclsJnp of 
Wilkins, r>oyle, Seth Ward, and others. In ii>37, at 
tlic age of twenty-live, he succeeded Jiookc as pro¬ 
fessor of astronomy in Gresham College, London, and 
thiee years later lelurned to Oxford as Savilian 
professor of astronomy. He was one of the founders 
of the Koyal Society, and was president in ib8o-8i. , 
Soon after being chosen Savilian professor he was 
given the sinecure post of assistant surveyor-general 
under Sir John Denham. -Th® stydy of Sirdiitecture, 
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however; sooii him1663 spent njjigh 

time ^ Pajris, vasWijIihg tlwX6uyre, 

and tlie ^at Jirc of rx>ndoa gave him on oi^poF- 
tunity such as has fallen to few men. Estimating 
tlie damage done by the fire at over ton million 
sterling, Wren drew up an elaborate plan for re¬ 
building the city witli wide thoioughfares and open 
spaa-s, and was appcjintcd "surveyor-general ioid 
ptinciprd architect for lebuilding the whole cit\- ’’ 

])j< J S Flett, Director of U M Geological 
Survey, will act as one of the delegates of the Gco- 
logital Society of London at the International 
Geological Congress at Brussels on August z\ to 
September 3. in jilace of Prof. W. W Watts, wlio is 
unfortunately unable to proceed to Brussels for the 
congress The other delegates nonimaled by tins 
.societj- are Prof E J. Garwood, Vice-President, and 
Dr J W Evans, F.K S. 

Till National Beseareh Council of Japan h.is issued 
tlie lii.sl number of a new peiiodical, The Japaucst’ 
Journal of Geology am! Geography (Tokvo, 
which illustrates once more the wide outlook of .scienci; 
in J.ijian in this numb(‘r ali tlic pa])ers are in 
English , they iiK.hidc <ine by Prof. ifayasak<i re¬ 
cording for tlic fiist tune tlic discovery of marine 
l-ouer Carbouifciuus strata in Japan, and one by 
Dr Niiya, witli admir.ible photographic illustrations, 
on flu; mud volcanoes of .Mimbu, Burma The ab- 
sliaets (jf papers publislu-d in Japan form an especialp 
v.ilii,il)l(‘ feature, since they are given m English 01 
Gciman, almost all in Kngli.sh, and serve to make 
known a wide lange of re.scarches fmblished ongmallv 
in the national language. 

Dr -Miciiali. (Brabham has gone to Porto Santo, : 
(he northern island of the Madeira group, to study 
tlie conditions under which the local ran* of i^)rtu■ 
gtiese inhabitants are said to enjoy eomplote immiimtv 
ironi dental canes These peoph; possess linge, ugly, 

\ ellow, but sound teeth, and Dr Grabhain ])roposc‘s to 
bring sj |•‘Clln{‘ns to J-ondon The lecent discoveiy that 
J*otto S.ndo, which IS almost bate of veget.ition, has 
a desiiable (Innate of its own and. moreover, a \ahi- 
abl(‘ spi ing of imneial water, is leading to the im ursion 
of Madeira migrants, and it will be instructne to 
ol)ser\ e how contaci with these' new-comers will aftc(d 
(111' tooth immnmly which Dr Giabliam is nivcsli- 
gatmg Valuable knowledge may be thus obtained of 
a in.ikuly which in this country has become a national 
problem 

RRovrsioNM. •programme has been issued for 
the autumn ineeting^of the Iron and Sti'el Institute, 
lo be liekl on September 5-8 at York, undet tlie 
presidency of Mr. F Sainuelson A numbcf of papers 
have been promised on subjects whicli, althuugli 
withm the lange of the Institute’s activities, are of 
vaiied character and give promise of an mtere.sting 
meeting .\nioiig the topics wJiich will be dealt with 
are tlio changes in pnrperties of steels during heat 
trealnicnt, modern blast-furnace practice, moulding 
sands, high-speed steel as well a.s testing and works 
machinery. Arrangements ha-' 0 been made for mem¬ 
bers of the Institute to visit the works of,the Staveley 
Coal and Iron Co.Xtdr, Chesterfield', and of the f 
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Parkgate Iron and Steel Co. Ltd., and there will also 
be excursions to plttces of interest in the peighlxiiir- 
hood of York. The secretary of the Institute w’ould 
be glad to hear before August 13 lioni all who propose 
to attend the meeting ^ 

It is announced that piopo'-.tL for closer co- 
openition amongst the leading engineering institu¬ 
tions, which ha\e reientiv iieen under consideration, 
have now reK'ived the approval of the institutions, 
the representatives of winch met in eonference, 
nainelv’. I'he liivtitiilion of ('nil ^alglneers, The 
Institution of .Mcciianu.ii Enguiceis. The Institution 
ot Naval Aiciiitects, and 'J'lie Instiliilioii of Electrical 
EngiiK'crs, and that an engmccniig joint council 
composed of representatives of these Inxlies has been 
lormed Among liie ob|ecls ol tlie joint coutxcil will 
be, to impiove the status of oiigmeeis, to secure the 
b('tter iitilis,ition of their seuue-. in (he country's 
interests and tlie apjiointinent ol piop-rlv (piahlied 
individuals to resjionsible etignieenug jiositions, and 
to prevent the unnccessaiv dnplicalion of activities. 
It IS anticipated tli.it, at a l.itcr stage, the number of 
bodies lepresoiited on the joinl council may be 
increased. Imt this at [uesent leniains'a matter for 
I future coiisideiatiiui for the joint council and the 
institutions conccnual 

\Vi' have received from tlu* .XmeiKan Bureau of 
Standards, Washington, Seientihc Taper No 437, 
oil the solu!)i!ity of dextiose m watei it is shown 
from crvoMopic nie.ismonieiits that at temperatures 
below' <)o'' {' thice .solid phases lan exist—no, a- 
dextrose nionohydtafe, and a-de.\lrose i'he hydrate 
is stable between - 5 3" C. and 50' (' , and has a very 
higii temperature (oefficient of soluhilily. ('opies 
of tills pajier may be obt.iined 011 reipiest to tlie 
Bureau of Standnids I’rom (lie same sourci' we have 
also leceivi'd Scicntilic I’aptr Xo 435, on mctallo- 
grapliic eldmig reagents for coppei .illoys, nickel, 
and the a-alloys of mckel, cojiies of wlmli may also 
be obtained on application 

Tmk latest catalogue (Ko 434) cif Mr F. Edwards, 
83 High Slieet, Alai\lebone, W i, is devcitod to works 
on voyages, travels, exploration, ami adventure, in all 
parts of the world The catalogue contains ni'arly 
1300 titles Many rare volumes are hsteil, including 
" 'Du' Anlcii'Liic A’oyage of tlu* F.fclnt'^ and Terror,” 
under the command of (^apt Sii (' J. Boss, 1839-43— 
iiie Botany and Zoology of the Vov <ige, by Sir J. D. 
Hooker, Sir J. Iticluiulson, J. E Gniy, R. li Sharpe, 
A Gunther, and others . and Gabriel Thomas’s "An 
Historical and Geographical Account of the Province 
and Country of Pcnsilvania and of West-New-Jerscy 
111 America," 1st edition i'here is .Uso a set of the 
" Journal and Proteedmgs of the Royal Gc'ographical 
Society of London ’’ from 1830 to 1010 

A 11ST of the new books and ne\v editions added 
to Lewis's Aledual and Scieiitilic Ciiculating Library 
during Ajvril, Ma\', and (ime lias just been issued. 
It IS larefully classified and should be very ii.seful 
fof reference. Copies caAi be obtained free of charge 
from the publishers, H. K. J-ewis and (x)., Ltd , 136 
Gower Street, W.C.i. 
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Research Items. 


'I'm OKK.ts’ or iiiL Swastika Svmuol.— Tlio 
subiccl of 1h«* oiif^tn of the Swastika symbol has 
RiviMi DSC to protracted coritroversv IJie'latesi ton- 
tnbiition l(j (lHM|uesli(Hi is^ lliat of I hint Krishna 1 )el) 
III the journal of the Asiatic .Societv. JU'iijial, loji, No 
^ He sug^^ests that il is a rnodifuatinn of the mode ol 
expressing tin* am lent Hindu svllable ()m, whicli is 
used m religious rites This, a pothook with sijuare 
ends, was duplic.ilisl, one across the other, to form 
the Swastika, meaning “ bringiT ot blessings,” which 
goes back in India to the seventh tentury, when it 
was used as a tattle-mark. Anotlier reference is well 
befure 528 im. It is (ound on gold leaf on a vase 
with lehcsof Hiiddlia, and it appears on the Ivdicts of 
Asoka (273 2^2 lie ). 'J lu‘ earlK'st example known 
IS on a spindli' whorl fiom the tfmd (it\' of 'I'roy, 
4ibout icSoo n( . and il is frecpK'iit m (bcek v'ases 
about 600 n < 

InDIA.V I’Al.V'llM. ASJ) .MoilAMMiJSAN CULIURK' • 
'I'he .subject ol Indian jiamting has recently attracted 
iin rcasing attention, and its relation to (SiUnre was 
discussed by Sir T W. Arnold in the Sir (icorge 
Hirdwood Aleinoiifil I.eetnre leceiith' dcdivered befoic 
the Ko>al Sot letv of Arts He illnsiial<(l its relation 
to Mindnisin and Islam in the drawings of Miisalman 
samts and Hindu ascctus, the elnpielto of the 
Mngh.d ('onitand of social life, m.iinly denveil from 
Persia, in the* pictures of singers and dancers, of 
drinking lioiils and h'asls, ami m the slioit-hvcd 
renaissance ot Indian painting at the time when 
the Krnpn*' was bieaking up The importance of 
study ot till' snbievt, which would need a senes ol 
monographs, was emphasised by Lord Peel, tlic 
Secretary of Stale foi India, and !>v r.ord Konahl- 
sliay, late ('.overnoi of lieiigal 

Spain asi> Iki.i wd- -In a lectuio recently de¬ 
livered betorc ttic Celtic section of the Snci6te IntiT- 
nationale de PlnlologK', Sciences, ct Pcaiix'-Arls. 
J.otkIoii, Or. W. Ivdmington Scott discussed the pn'- 
Instoiic relations bctuccn Spam .iiid Ireland He 
pointed out th.it the' history of n>eiuin names for 
iron, lead, copper, tin, silver, merenry, gold, and 
sc\('ral Icshnual mining .ind me1alluigi<'al terms 
supplied evidence of Joiig-staiidmg trade rommiimca' 
tioiis betyc'cn Spam and the Minoan and .Tgoan 
nations ■J'lien jua'semc' m Old Irisli poniti'd to 
Spanish inten uiii'.r w ilh that i''l.mil. Die PlKeincum 
exploitation ot the Sjcinish imm s lasted lor iicaih 
a thousand } ears, and ii is possilile that through 
these tradeis .ind colonists tin? \iidaliisi.m H.isiine 
names of the oics wetc mtiodmcd into Ass^n.m, 
Aramau, Hebrew, and othei Scmilu langii.ig<-s 
Tin ore was .1 net i-ssitv foi (he m.mnfactnn' of bron/e, 
and this nmlonhtedlv c.init' lioiii tlie Cassitendes 
'J'he aiKil\sis of pielnstonc Mvcena'nn. Cretan, .ind 
'i'iojan bioii/cc-s piovc'il that ihev coni.lined a high 
percentage of tin, wluTcas lloniciu bion/i‘ was much 
weaker. This w.is due to tin; scan itv ot 1 111, rcsuiting 
fiom the (lilting by tin' Plicrnieians of tlu' ancumt 
trade route Iscgveen (b'l'cce ami Spain, and the con- 
sc(|ueiit divcision of (In imm'ral lesonices of llie 
Peninsula to Western Asm 

Health and Wric.irr T\nr.rs- -Two charts have 
been prcj^died bv the director of the (.hiltcni P.ibora- 
tory, Prof. Karl Pearson, which should j'love of great 
value to those m cJiarge of inlaiil wcllari' centri's ami 
clinics (” Kcallh .and Weight Probabilil 10s.” (‘ambndgo 
Univer.sity Press, js Gd ) T 1 k‘|) ur()ose of the cli.irts 
IS to compare the weight of*an imbvjdn.il baby with 
the avei.igc at its age and to give a rongli estimate of 
Its chance of surviving the first year of life. Thus, 
suppose a h'lnale baby wc'ighs 10 lbs at the end of 
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36 weeks: according to the chart, (^7 i>er cent of 
females aged 3b weeks weigh more than 10 lbs. (the 
chart has been constructed from numerous data of 
workmg-cl.iss iniaiUs), and at the end of the year 74 
per cent of all babies will be healthier than this 
one t)f course, as Piof. Pear.son lias pointed out, 
predictions based upon a single character snob as 
w'eight arc not of a high oider of aciiiracv, but 
the.se charts will be very nsi'fiil It will be easy to 
see whether an infant is maintaining or im]>ioviug 
its grade of weiglit and hcaItJi 

Tukhinoid Honi-.s op Xoionii RUM Miuui-iii — 
H. H Scott and C. Jaird h.ive snen'eded in recovcimg 
about one-half of the inaxillo tnrbinals of l^oUilhirimn 
luilchtlh (Studies in J'asniam.in ]\Iammals, No vii , 
Papers Koy Soc. Tasmania, i<i22). Their general 
slruclnrc is akin to that of the liirbinal of a woinb.it, 
but their coarseness of texture is about twice (hat 
which obtains m the living k.ingaioos In being 
•straighter, and more cimeifoiin 111 shape, the maxillo 
tiirlniials of the Notothermm approach (hose of the 
kangaioo.s and depart fiom thosi; of the wombats. 
By reason of tbeu* more e.xtensive \eitic.il jilates, 
they approach those of the womb.ils and (leji.irt 
from those of the kangaroos By being pieceded by 
a bony platform, the Notothcnnin liitlnnaK m.iiniost 
cliai.Kteis of their own, allhoiigli such stales .ire 
dimly suggested in the skulls of native beais Tiu' 
.uithors com hide lb.it there was .i smnlantv iii the 
li[) imisilesof Notolherinni to those ot liliinoi.eros 

l-'i M.LiLAi 1 s—Mr 1 C Pciiard gives (Proc Acad 
Nat Sii Plnlad , i) llu‘ results of studies on sev eral 
tlageliates fl(' describes in Pteiidomonas the ” lla- 
gellopodia,” which mav at one moment be fl.igclla 
and at anotlier toini pseudo|)odia used in the i.iptine 
of food—.1 raie condition in Magell.iti's hniKirpho 
liirnniaslix is, m the resting condition, <1 Hclio/oon 
with line radi.itc pseiidupodia supported bv .ixi.il 
lilainents, .in<l hs'cls on a minute cili.ite wlmli it 
caplnics with its psemlopodi.i Aiising from .an 
aiitenoi median depiessed are.i ate lour vciv fnu' 
llagidla, .md by smkleii retraction of the psemlopodi.i 
Diinoipha liccoines a llagi’llale within the bodv of 
wdneh tinii's of the axial thieads of tlu' foimei 
psemlopodi.i ere visible Tbc org.iiiism swims bv 
me.iiis of the riagell.i, but only for a sboil lime, .ind 
on (oining to rest reveits to the lu'lio/oan lonn 
Another new sfiecies of Dimorplia with onl\ om* 
llagellum IS dcscutied, and tins may <ds(i assimie 
eitlier tlie helio/oan or the JIagellale tonn 'I he 
antlior lias observc'd a llngeliate slage of ( hr\sam(Y'ba 
and of (Chi\sopyxis , m e.ich c.ise tlie psi'iidojiodia 
arc letracled ami a snigh“ tlagellnin is hunied 

P>im)s AM) so.Mi iNvrirri kkam-.s oi- (.'nvioN —'I'iie 
oiitst.incliiig contnbnlioii to the l.iti'st pait of Sf^olut 
Zcyhimca (vol 12, p.irt .|5) k' Mr W JC Wait’s 
account of the passciine birds of (Ceylon—a pio- 
limimirv draft of .1 section for a pro])os«xI handbook 
on the biftls of the island in Ceylon tlie p’^-i'orlion 
ot passerines in the avitnnna is ininsu.illv .small, for 
only about 120 sjx'iies, about one-tlnrd of the total 
bird population, belong to this section, wiieie.is in 
India liilly half th<‘ sjx'cies are jiasserincs J'he 
specie's are r haia< ti'iised in (i^ncisc descriptions, 
followed bv short .uaonnls ot distribution <ind habits, 
and keys ari' given to tlie distuielive char.nter.s of 
lamilK'S and s()('(jes. Two papers included m the 
pail desc.ril>c (Cevloii Col(*opteia--.i new spi'cies of 
Lncioia, and a collection of Lamollicornia ; another 
continues a description of new species of Ceylon 
Diptera Dr. Annanclale has contributed a .short 
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account of a polyzoon, Phmatella lonstgemmis, which 
occurred in the artificial lake whence Colombo obtains 
its water, and formed a continuous coating on the 
walls of the wash-water tank at the filtration works 
Shorter notes deal with a new species of J,)ca‘nid 
butterfly {Arhopala ormistoni), with J-epidoptcrn of 
economic interest in Ceylon, and with the stndulation 
of a leaf-insect 

SuKKACF. TlMI’EKAIIUU'.S IN THE NoRlH S) A AND 
IN GivKMAn Lakes—T he International Council foi 
Marine Investigations has just issued a Lulletin 
Hydrographiqiie (June 1022) containing a summary oi 
all the observations ol surface tcinj>crature m the 
Noilli Sea during the years 1905-1914. There aio 
more Ilian 200,000 measurements made from com¬ 
mercial vessels and they are tabulated as means 
during each ten-day period for the mean ycai, .ind 
for are.is of one degree of latitude and longitude, or 
for one-half degree, in each case. The results are 
represented graphically by a series of charts, one for 
e.ul) leii-day jioriod Ihese sliow m a striking 
maniuT the " How ” of the isothermal bound.vnos 
tluoiighoiit the year A very interesting study ot 
the leiu]HTaturc of the water at the surface of various 
lakes in Goimany h.is been made by A Met/ (IVr- 
offi'iifluh fHSttliifs fur ISIecrcskunde, Heiliii, N !•'. A , 
Jlelf 5. i*)2o) A specially constructotl thermometci 
was used Tiie bulb was a vess(d of i sej mm 
(.ioss-se( lion and 12 cnis long; the capiilarv stem 
was 15 ems in lengtli and was bent at light angles 
to the elongated bulb 'I'hus it was p<issil)](' to explou' 
the water at deptlis varying by i mm down to alxiut 
ito mm The lesults aie <[uite remarkable on 
vi-ry (aim dnvs, when there is no verlu.il distuibance 
ol llu' water, tlu'- temporatuie may vary tiom about 
(' .it tlie surface, to about 8" C at a depth of 
alioiil TOO mm Prob.ibly these results will have 
inueli sigmfic.ince 

Mi.rhOKOT.oov Ar IIong-Kono - '1 he repoit foi 
the \ear lO-’r of IIk' Dirt'ctor, Mr T. F Clnxtoii, 
of tile Royal Observator)', Hong-Kong, has just been 
issued. A heavy lainfall occuiied fioin April 27 
to July 0, .1 period of 71 clays, lain jailing on 59 
(lays and yielding 5(1 iiicIhs, or (>j {>er ctuU of I 
the tot.il lall foi the year From Sejitember (j | 
to the end ol the venr, a jieiiod ot 11 ^ davs, the r.iiu- | 
f.dl an (.anted only to one mih TI1? total rainfall 
for tli(“ 'ear wa.s (1731 in and the average for llu' 
past 38 years is SpOi in 'I'lie greatest r.iinfall in a 
day was 6 o(» m and the greatest in one hour was 
3-25 111 Tlie JiigltesL shade leiuperatiire was qz" 
on August 22 ; tiie iugliest in tlie ji.ist 3.S years :s ojd 
'i'he lowest lonipeiatnie was 4 j" on Lebiuary ,j, and 
the lowest for the 38 ;^ears is 32° Tlie niaximiim 
wind velocitv t(ji one hour w.is 51 miles; tlu' 
in.iximum foi one hour m the past years is 108 
miles The maximum scpiall vidoctv in i(_i2i was 
at the late of (>0 mil(“s an hour 'flien' wire 21 
t)plioons during 1h^ yeai and the tra('ks ot these 
aie giv(.‘n in the Monthly Meteorological Ijiillotin for 
i>ecemb(T i()2t In .iddition to nwAeorologu .d 
observations lo'pt at about 40 stalions*in Chin.i, 
meteorological logs woie received /torn 1O8 .ships 
ojiciating in Die bar Fast, the latter being used lor 
venlving Ivpluwn tiaeks 

LntjKFT KOMI, rj-jos —lA'tause of ttu' high degree ot 
accuracy obtainable, mlerfcromcdiK nn'tliods ot 
measurement aie oi extreme value in phy.siCc'd re¬ 
search The aj>}>hcalion of such methods has been 
rendered c.asily practie.iblc by Ibe various Hilger 
interferometers, vvhieli are specialised developments 
of the Michelson interferometer. The m.aiuifactiirer.s, 
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Messrs. Adam Hilger, l.td., 75a ('amden Road. N W i, 
now include a list of these instruments in their 
catalogue and have issued sejxuatc booklets de¬ 
scribing them TJie pnsin interferometcT, the lens 
intcrfciomeler Is’o i, and tlio cameia lens lutorfero- 
inet(“r (dcscnbcil in Julv r j, nui) an' fairly 

well known and aie used in (oiinexion with vaiioiis 
])h\si(.al problems A simph- and ((uiipa('t loim of 
instnimcnt known as the •' inlei feioscope " is now also 
available, by means ol winch the degiei' of p.u'.'dlehsni 
of surf.ucs of transparent plat('s can be determined 
with more case and lajndity .imt w itli gualer .accuiaey 
than by micrometer measiiieni'nt Miiuitc' diller- 
cuicos in tlie thicknc.ss(‘s of opa(pic p.n Is, c.g steel 
thickness gauges, plug gauges. I»alls fiir beanngs. etc , 
(.'in also be convenieiillv measnied liv ))1.icing three 
of the parts between twet glass surl,K(“ pkiles and 
mcMsuring the lack of p.iralleliMn ni the sep.iration 
ot the jilates As the aecuraiv obtain.ible with liiis 
iiisliument is .ibout one-nniliuntb of an imh it shcnild 
foiin a valuable lest-room tool as well as .1 physical 
labor.itoi y lustrmiu'nt 

( nr MIC vj { oMi'OM iioN or tin h. mm ’s (‘luisf —■ 
I’tof W Vein.idsky of the R.idmm liistitiit(.‘, JVtio- 
grad. wilting Iroiii the Pans Mtiseinii d’liistoirc 
ii.iluielle, s.ivs it lias been shown bv Oddo and 
i larkins tli.it the oiilc'r shell of tlu' eai th's (rust, down 
to a depth of about lo miles, consists lucdoiumaiitlv 
ot ek-meiits with e\ en .(tomu miinbias. Iiiit lie believes 
that it Is now possil.ile to go luither lluni this, and 
that it (an be siiowii tii.il the elements of dillerent 
atoniie miinlK'is can be groujied ai ( oiding lo the jxirt 
lliev' Jilav m tlie econoinv' ol Hie (Milh's crust as 
lollovvs • 1 Cvclu {l>ii\i^i uu) rlriiiciil^ I licse consti¬ 
tute (»<) Cl per cent ol the mass of the e.iiih’s trust, 
and 8o-f jici cent of tlu'iu aie elt'iiu'iils with c-ven 
atomic uimibers '1 lu.sc- elenumts enter into the com- 
pusiliori of organisms, and the cJioniic.d (hanges they 
undergo are cvdic 'I'liey include tlie following 28 
elements Ag,' Al, As, B, Pa. (', ( a, Cl, Lii. Pc, J-', 
11 , K, Mg. Mn, N. Xa, Xi. O, l\ I’b, S, Si. Sn, Sr. 
di, V, and y.n , .uid probable also the lollovving io 
eleiiu'iils Hi, Ol, ( o, C'*, ilg, Mo, Sb, de, '1 e, and W. 

2 //?c/7 —'1 hese li.ive all even aloinic numbers. 

Tliev are (.hcmually inert 1 lu‘y include A, H(\ No, 
K'r, and Xe J iil■. <»/ i/w ra>/' —These 

include Ce. Dv, I'd, Ku, Gd, L<i, l.ii, Xd, Pr, Sa, 

'l b, Till, Vb 11 IS cliaiactciistK ol these elements 
lh.it liiey take no jiart in the foim.itum ot vadose 
minerals 4 h'/idituiclnw rhuunB d'licse include 
Ac, Nt, Po. R.t, 'Ih, and I Iliey are genclieally 
related to niamiim .tnd thoiinm and aie subiect to 
disintegration 5 lurit luctn/''- 'I hese iiuludc Au, 
ir. Os, Pd, Id, Rh, and Jdi 'J liev do not give vadose 
nimei.ds (> J)tffu<:rd ids —'I hese im lude I’r, 

('s, Ga. 111. 1 , Li, Rb, Sc, .nid 'll It is .i marked 
(li.iraclensiu ol these elements that thev sliow very 
little tendenev' to loim minerals, allhoiigh their atoms 
aie widclv cblliised through the lotks of the eaitli’s 
ciiist. All the elements of tins group have odd 
I atomu numbers Prol Vernadskv jxiinis out that 
llie clieimc.il piocosses going on in the earth’s crust 
are clo.sely dependent upon the atoiiin constitution 
of the matter ot tlie crust A poll ion of this is always 
in an active stale, and is, under presmit conditions, 
to be leg.'irded as a ston ot free eiieigy : R those 
cyclic elenicnts Ui.it undergo ch.iiiges through the 
inlliience of r.idiant sol.ir emngy, and those radio¬ 
active elements vvlmh give a (oiitimial display of 
<itoniK energy So long as tliese sources of energy 
are m.iinlamcd, cliema.d ch.ingcs will proceed in the 
earth’s crust as at presk ni; but the ec]uilibnuin is 
slowly changing, partly tliroiigli dissipation and partly 
through the dismtegration of the radioactive elements. 
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The “Immured Standards” in the Honse of Commons. 


X inlcix'stuig ceremony recently took place in 
tlic House uf Commons, when the copies of the 
Imperial ^'ar(l and Pound which normally lesl within 
the wall ol the staircase lCa<lnig up to the comimtlee 
looms, wcie lejilaced m their recess, and 10 imimired 
hy temenlmg m jdacc the .stone slab (ovcimg the 
ojMMUiig 'Diese *• immured standards,” olfieially 
dcscnbetl as “ i’ai liamentary (Copies No 4.” coiistitiifo 
one of the Jour original sets of copies of the piosenl 
primary stamlards of the vard .met pound, <ind wore 
constnicted hiimiltaneously \Mth tliem in i8p^-j5, 
wiJh the view of jiroviding a rca<lv means of replace¬ 
ment, should the originals at aiiv time he lost or 
clestroyed Siuli a cataslioplu* <><currcil in 1834, 
when the lloust's of I’ailiamenl we’^e burnt down, 
the then existing sland.inls being deslrojed in the 
fire. 'I he otlier sets of P.irliainentarv Copu's- weie 
placed, an<l slill lemam. m the custody of the Koval 
Mint, the Koyal Sociel\. an<l the Royal Obsereafoiy, 
(hccnwich At a latei’dale, a fifth sot was pioxided j 
for the iCiafd ol Trade, to obeiate t!io iiecessitv for | 
using the priiuaiic's m jnijiorlaiil comparisons, as had 
been tlu* pra< lice lullun lo 

Undei st.dntc. tliose copies must be compared with 
cxK'h otlmr <‘\eiv ten \c‘ais, and w’llh tin* piimarv 
standards e\ery twenty \ears, hut the immured 
copies are expressly exempied from this reciiiirement 
Hence they have seld<im been «'X-iminc*d, and were 
only cursorils n‘-v<'nlK‘d for tlie lirst time in i8*)2, 
whim Mr. H J Chaney, the then Sujienntendenl f)t 
thci St.andaids, compared them with the Jioanl of 
Trade copic's, b\ iikmiis of appaialus winch was taken 
to tlu' House foi the }iiirposc“ Since then the\ have 
not bt*en dislnrherl until Hus \-ear I pon the present 
occasion, since Hus \oai maiUsHie c i'd ol Hielwenty- 
year peiiocl, it was thought dc-su.ible to iiuliidc' Hie 
immured copies also ni a complete set of inter-com- 
pansons with the other copies and with the Inijierial 
^tandtirds theniseho With tlic kind (oiiseut of Hie 
Speaker, iuul 111 liis prc'seme, the recess was openc'cl, 
and tlu' staiidiuds taken cuit and inspc'ctcd. before 
hemg renioNc'd to the Standuds l>partment for 
vcnficalion Cpoii Hie box tIuTO was found Hie 
certificate, in onginal, ol tiuur dc'pcjsit m the piesent 
position, alter Hie oiiginal siU* had been demolished 
during sl/ucliir.il alteialions 'Hus ccitilicate was 
dated Maich 7. 1872, and boie, among olliers, tlie 
signatures of Sir (ieorge !> Au\. Astronomc^r Koyal, 
and Prof \V 11 Miller, both of whom h.ul boon dosclv 
concerned in Hie original (onstnution of tluse 
standards 

All the comparisons in whuli the immurecl copies 


were involved having been completed, thw Vere 
returned upon August 3. Mr. J. E. Sears, Deputy- 
Warden of the Standards, produced them for identi¬ 
fication by means of their inscriptions, and after Mr. 
I’eicy Ashley, A.ssislant Secretary to the Jioard of 
Trade, had exiilained the general purpose of the 
ceremony, the Deputy-Waiden announced the result 
obtained l)y comparing them against the Imperial 
Standards Tliuy w'cre then formally rcpUccd in 
their boxes, wdneh w'crc then hermetically sealed up 
w'lthin a lead slieathing, within an outer oak box, and 
replaced m the reci'ss, m which they were again 
imnuirerl by cementing the front stone m place. 

I jion the box there had been placed a record of the 
prficcedings, signed by the principal witnesses, 
together with the original certificate above referred 
to, which had been fouml when the recess was opened. 

The results of the comparison of the imimircd 
'-tand.irds with the pnmaues were given by .Mr. 
Seals as follows 

■S ard KC.Xo 4 • Impenal Standaul Y.inl--o-oooioi 
mdi 

i’ouncl ]■*(’ No 4 - Imjienal Standard I'ound 1- 
0-00280 gram. 

Iheve figures are, liowecor, jirovision.il, since due 
weight will ultimately ha\o to be given to the results 
of the other comparisons wluc h are not yet completed, 
and some adjuslment will therefore be neeessaiy U 
IS interesting to compare these figiites with those 
armed at in 1844 45, when the standards were first 
<onstriieted, namely. 

Vard PH No 4~Impeual Standard ^'ard i 0000007 
incli 

Pound PC No 4 : Imperial Slandanl Pouml- 
o 0031} gram. 

rile apparent vaiialion in the yard is ol thoouier 
of the diilerences which have been obseived Irom time 
to time III the past among the other slandanl bais, 

' but Hk' apparent change in the ])onnd is more con¬ 
siderable It may peiliaps be ex])I:imed by Hie fact 
that the weight is by no means a good pieie ol metal, 
and of all Hie copies, it constitutes ])rohahly the one 
least fitted to form a trustworthy stand.ircl Some 
evidence is, luwvecer, available, though it cannot be 
reg.arded as coiuliisivi', that pnoi to 1878 tin- piimary 
staiidaicl was leiidered a little lighter by wear, aiismg 
from its rclatuely Irecpienl u.si; fur important 4om- 
parisons The present series, ot compausoiis may 
rc-nder it possible to form some conclusion as to 
•\i>eth'‘r this is the case. 


The International 

A MKETINC of the International Research 
Council was held at Hrusseds on July 25 and 
the four succ eeding davs, under the prcsidcmcy c>f M 
h). I’lcard, secrctaiy of the Ac.idennc des Si iences, 
I’aris : simultaneously the recentlv formed Cmon of 
ScienUfic Kadio-Telegraphy held ii^, lust general 
asseuil)ly. 

Twenty countries have now joined tlu- International 
i{.e.scarcb Council, the* following secentc-eii being 
leprcscnted at the meeting rksgium, Caiuitla, Den¬ 
mark, J'rance, Croat liritam, Cre-ece, llollaml, Italy, j 
Japan. Norway, Poland. Portugal, Spam, Sweden. 
Switzerland. I'mtcd States oH America, and Czecho¬ 
slovakia. The representatives of Gicat Pritain for 
the general proceedings of the Council were Prof. 
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Research Council. 

J K Ashworth, Sir William Hrak,g, Sir Charles Close, 
Sir Kudiard (lla/c'brook , .Mr A K. llinks, Col. II G. 
Lyons, Sir .\rlhur Schuster, and Dr E il Starling, 
while m ifddiLiou Admiral Sir Hc-nry Jackson, Jtr 
Erskmc Murray, and Mr. Shaughnessy lepn-scntccl, 
together with Sir Rielmrd tilazelirook, the National 
Council for Radio-Telegraphy. 

The greater part ot the business of the meeting 
was concerned with the organisation of international 
sciontihe unions additional to the five for Astroiuimy, 
(hxxlesy and Cicophysies, Chemistry, Mathematics, 
and Sc.ientific Raclio-Telegraphy, which are already 
in activity. As a result of the meeting the forma¬ 
tion of Unions for Pure atid Applied Physics and for 
Geography seems assui^. I'he proposed Union In 
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Geology 4wiRts the coiisideratioo of the Geological 
Congress wiri(5h meets this at Brussels; and some 
advance lias been made in conn^on wi^ the bio¬ 
logical scien(i;es. 

At a previous meeting of the International Re¬ 
search Council it had been piovisionally agreed to 
unite medical and biological sciences, this decision 
did not find favour, and the intention now is to 
separate medicine Irom Physiology, Zoology, and 
Botany J’roposals will be submitted to the counliies 
belonging to the Research Council, and the iiltiniate 
formation of this Union will depend on the number 
of countries vsilling to join. 

Among other matters dealt with, a projiosal sub¬ 
mitted by the National Research Council of the 
I bnted States of America and accepted by the meeting 
may prove to be an important addition to the respon¬ 
sibilities of the Research Council, winch hitherto 
contented itself with tlic formation of Unions which 
becime practically autonomous as soon as their 
statutes wcie approved. As problems m winch seveial 
Unions were concerned ran a clangtT of being rieglec ted. 
the pioposal was now made by the United States 
that the liesearch Council itself should take such 


problems under its own special protection. I'hri'e 
inquiries were mentioned as likely to fall within 
this cat^ory. One of them had already been con¬ 
sidered by the International Astronomical Union, 
which requested the Research ('ouncil to make 
arrangements for a collaboration of several of the 
Unions in the .study ot the correlations between solar 
and terrestrial jibciKuncna Tlu' second referred to 
the energy supplv of the world (fuel, sular energy, 
etc ), while a third suggestion dealt with the diflicult 
and complicated question of international natents. 
Tlie risk of overlajipmg elloils ami the possible fear 
of inti^rfercnce witli tlie special woik of the Unions is 
avouled by the provision—now coming into force— 
that the Kxecutuc Cominitb-eot the Research ('ouncil, 
winch hitherto consisted of live nienilx'rs, should be 
enlarged, each Union noinin.iling an additional 
member v 

At the concluding meeting the Jive members of 
the JCxecutive Committee ajipomted by the general 
a.sscmbly weie clccleil as follovvs- S\ Iv Picard 
(President), Mr. (i Lecointe aii<! Prof \'ito Volterra 
(Vicc-l’residenls), Dr G 1 C Hale, Sir Arthur 
Schuster (General Secretary) 


The Philosophical Congress at Manchester. 


'PllJC special subjects of discussion at the Philo- 
1 sophical Congress recently liekl at Manchester 
were (i) tin* natun* of Justory and its tlilferentialion 
from science, (2) the eonciqil of unconscious menial 
process and the jnstiJieation ol the term unconsiions 
111 psychology, and (3) the philosophical aspects oJ 
the juTiiciple of leiativity, particularly in regard to 
liie problmn of sense jwrception 

rjie vn('-chancellor of the Univcisitv of Man¬ 
chester. Sir Henry Miers, piesided at the opening 
im‘(ting. when the Uisliop oJ Manchester, i)r VVilliain 
J'empk', gave an inaugiirnl address on “ Symbolism 
as a Basis for Afclaphysics 'flic particular function 
of philosophy is the mterprelalion of value Reality 
presents itself m gradi'S winch rise in a hierarchical 
order from simjile matter to life and mind and spirit. 
Each liighor order is the imposition of a Vrihu? on 
the lower on vvlmh it is dependent and which iJien 
beiome’ for it a symbol 'i'liiis a Hag as a iiaiti- 
coloured trip of calico is meie matter and vet apart 
from tlie value which this matter symbolises it has 
not even th<‘ e.xistence winch siijiports the \<dne 
Tliat is to say, though existence is prior to value, in 
tlie inglier grade the distinction between existence 
and \ able disappeats. This led to the further position 
tliat the mnvinse can only be explained in teims o) 
will 'fhe intellect may be satisfied by a conci'pt 
of the nmvcrsi' in terms of physical causation, but 
religious, a).sthctic and ctliical, and also scientific 
experience can only be saliftficrl by proof that it is 
purposively leasoiiablo and not merely causally 
mlelhgible. * 

(1) “ Are History and Science difterent kinds ol 
Know'ledge was discussed m a symposium by 
Mr R G. Colhngwood, I’rot. A E Taylor^ and Dr. 
V. C S Schiller. Tlio problem IS an old one but has 
accimred new significance in modem thought History 
is particular and individual, its events are uiiKjue, 
it IS impossible to classify them and induce general 
laws Is it then more than a simple^ chronicle ^ 
On the other hand, science deals with repetitions, 
its method is experimental, it formulates general 
laws which enable us to predict and so to control 
the future. . 

(2) The subject of the unconscious aroused the 
liveliest interest pn account of its practkal importance 
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and the question of tlie luctliods of psyi lio-therapy 
winch it involved. IVof T H I'ciir pri'sided over 
tl'<‘ discussion and leferred to the gre.il loss which 
psycliology liad sustained in the* dcaJh oJ I )r W. H. R, 
Rn ers.wbohad taken part inarr:ingmg the programme 
and liad e.vpected to particij^afo in the Congress. 
The incclmg rose m siliuil tnliuti' 'I ho Jirst sym¬ 
posium, “ Is the Unconscious a Conception of Value 
m Ps\cliology" was by Mr G. (' l ivid, Dr. F. 
Avi'Iing, and Frof. J l.aird In the discussion the 
medic.'ii pomt of vnnv was rcpTe.scnlod by Dr. Mitchell 
and Dr. William Blown llie latter gave detailed 
mstancos of assumi'd mental pi cu esses wliich, judged 
by analogy, aie indisltngnishable from those of 
conscious Iih?, the oni\ dilfcrencc being that the 
siibji^cls in whom they occur aic conipletidy unaware 
ot them. Mr T.conard Russell on the philosophic 
side defended the use of the apparently self-contra¬ 
dictory term " unconscious consciousness ” in a 
subtle argunienJ directed to show that the paradox 
IS not coiilincd to a particular class of mental phenu- 
men.i but extends to all, for evi'n m what we call 
conscious jnoeess we are never conscious of the 
consciousness 

A s<'( ond symposium on the terms used in the new 
psychology, “ The Relations between Sentiments 
and ('ompiexes,” had six contributors The first 
paper was by the late Dr Rivers, tlic others w’ere by 
Dr Bernard Hart. Mr A G Taiisli*y, Prof. T. H 
I’ear, .Mr A F Shand and l>r C S .Myers. The 
practical issue in this <liscussi()n was as to a possible 
danger in psycho-analvsis ('ompiexes Avere ac¬ 
knowledged to be harmful and ps\clio-anaJysi.s was 
diiected towards dissolving lliem, but m doing so 
might there not be risk of dissolving sentiments 
wlucli were wliolly bealtliy ^ 

(3) A diseussion between Prof (i I'. Stout and 
Prof. Alexander on the nature of sense perception 
w'as jireliminarv to a more gimcial discussion on a 
paper by Prof. A. N Whitehead. " 'I'lie Philo^phical 
Aspects of the Principle of Relativity. ' The 
tendem.y of the new eoncc'pt w.ts, Dr. Whitehead 
.said, distinctly to support the line of argument of 
tliose who followed Berkeley, and yet it was wrong 
to suppose tliat Einstein's principle implied or was 
even ultiraa^tely consistent with the full idealist 
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doctrine. The new law of gravitation quite as fully 
as Newton's l.iw’ referred to a nature common to 
and independent of all individual minch This was 
a necessiis if tliere was to be physical science at all 
in any infilligihle meaning of the term. The chair¬ 
man, Prof Wildon ('an, .said that the idealistic 
interpretation of I'.instehi’s theory did not inqdy 
that Jiinslein was an idealist or that any philo¬ 
sophical purpose was involved in his princj()lc 
'I'Jie value ot tlir- mwv j)rinciple in philosophy ilepended 
on the fact tliat it was purely .scientilic and hronglit 
forward in the inteiest of mathematical physics. 
What It had done Jor philosophy was to .sliow'con- 
elusiveh’ tliat tin* lenlisl <issiimption of indejiendent 
ohji'ctice I'MsUncc was not onh imnecessary as a 
condition of the jjossilnlity of scu'iice but w.is a 
positne iiKdiiodoiogical hindr.iiuc 

Concurrentlv with the pliiJosophical discussions the 
psychologists lu'kl a meeting in tlic* jisvchological 
lalxualory for the reading of p.ijx'is and dcmonstia- 
tions. 

On Saliiid.iv the Ihitish l\> t hologu .il Society 
held sepal.lie iiu'clings in tlio .Me(lnal School cif the 
I’nner-'itv * In llie inornmg, with i’lol 'I' J-( IVar 
in the chan, Or ( S Myers described a number 
of expeiimenls upon the x.iiioiis f.utois invoiced in 
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the appreciation of music. He showed \i6w closely 
the processes of listening to music may follow’ those 
involved in the response to pure tones, and con¬ 
sidered e.specially the parts played in the aesthetic 
enjoyment of music by as.sociation, by a process of 
" distancing," an<l by " mystical feeling." Mr. F. C. 
Bartlett gave an account of some experiments 
leading up to a jisychological study of tlie processes 
of conventionalisation ; and Mr. K. II 'J'houlcss 
discussed the phenomena of contrast in a smooliily 
graded disc. It was suggested that McDoiigall’s 
drainage theory coiikl scarcely be accepted a.s an 
adequate explanation ol the contrast effects, a view 
that obtained support in the ensuing discussion. 
In the afternoon the Industrial vScclion of the Society 
held a meeting Dr. Lc'lic Mackeiuie picsided 
Mr E. Farmer presented a new method ot dealing 
with ciuves of output in factory work, and <lis( iisscd 
the psycholognal significance of certain curves 
representing work in chocolate-packing and glass- 
blowing Prof. A. V. Hill demons!niti'd his ergo- 
metcr, and .spoke to .\ large audience on i hnraeleiistics 
of innsciilar work in the intact org.iinsin Mr 
Jackson re.id a paper jireparcd bv Mr S Wvalt 
and himself on the ehecL of rest jiaiises upon output 
cuivcs 


The Congress of the Royal Sanitary Institute. 


'■pin'. Ihirlv-tlind Aniuial Congress of the Koval 
Samlavv liistilulo at limnnemoiilh, which was 
liclcl ibiniig lltc last wci'lc in |nlv, ilisplayed the 
iimllifanmis {h.uaitiT of Ihe work i-mbrai'ed in sani¬ 
tary stieiue or publu lieaUh Special sc“c turns were 
devotcul to s.'nutaiy siienee and [noventivc medu iiu’. 
I0 engineoniig and an Intei ture. lo maternity .iiul 
child welfare including si^hool livgieiie, to {leisonal 
and doniestie livgicnc, and Hiere wen' confeicnces 
of vetennarv inspeclois, liealtli visitors, sanitarv in¬ 
spectors icprescntalives ol sanitary authorities, and 
medical offui-rs of healtli 

Ma)or-(iem'r.i] j K 1 ^ Seel\'s presidential address 
was an able snmniar\' of urgent j>iil)]i( needs, an 
appeal for (Umii milk and im judieions (‘xjieiuhturc 
on public lu'.dtli needs including liousmg, and a 
reiteration of tlie Innd.inieiital importance of culm alion 
in advaming }>nblic lusilth progress 

Sit Ariluu Newsholnii's presidential address to 
section I dealt witli the rel.itne roles of compulsion 
and eductdion m public he.dth work He laid down 
the lollovvmg geneial piincijiles as justifying com¬ 
pulsion in publu health or scici.il work (i) that the 
end aimc'd at bv compulsion must lx* verv’ impoilant 
for th<‘jHiblu welfare, (2) that, it lannot'lie a< liievcd 
to an <‘(|nal extent oi vvitliin a reasoiudile tune bv 
educational me.isures, uot iiu hiding tlie education 
provuleil bv ('dm aticm , (p llial the coinpulsion can 
be enforn'd , and (jj th.it it i-. cnntmnonslv’ endorsed 
bv a majority ol the counminity H(‘ gave examples 
of the fact that the soci.d Instorv ot tlie j((t)i eentnrv 
consists laigel) in a .sle.nlv f vtension ot the eiifor<<'- 
meiit of compiiFory duties and lestrutioiis in v.inous 
aspei ts of Communal life, e.u li of wlmh had been 
introduced to secure the larger hlu'rtv of the opj)tossed 
<ind liandicajipcd membeis of tlie (ornnuinit\ , .and 
then proceeded lo ajijily lhes(' geiu'r.il |niiKij>les to 
the case of two dironu < omniunu aide' diseases like 
tiibcrt ulosis and s^jihilis, and lo alcoliolu indulgence 
His gener.d eoneliision was tliat lomimlsion m these 
dirc'clioiis would lx* effective inv'erscly to tlie extent 
to wlmh It w.is needixl . ^ind that in tiu' nltnnate 
issue the two ideals of compulsion and of education 
of iharacter are not irreconcilable in public health 
work. 


In Ins address m the niateriiity ami dnld well.ire 
section, Sir George Newman stressed the lontininng 
but avoidable loss of maternal and infant life, m- 
ciiinng through ignorance and still nioie throngli 
lack of care, and tlie still larger snlh'i mg and disable¬ 
ment of motlu'rs and infants which niigiit liavi' been 
avoided Ihe fact th.ct 35 pci cent of the children 
lirst .idmilted lo the elementary day schools m 
England aio so physically mip.nred as to lurcl medual 
tieatiiK'nt. empliasises the importance of liygiemc and 
medical care of the mother and of the infant before 
scliool age is reached At tiie jirescnl time aliont 
Sd per head is being spent on oihcial services ot 
matermt) and child welfare, while the linanci.d value 
ot the lives s.ived by tliesc services exceeds tins sum 
many time.s over 

I'heie was a useful discussion on " h'liel in relation 
to health " introduced by Prof J W. Cobb ot l.ecds 
Fnivcisilv. til Ins jiapcr Prof Cobb traced tlie 
lustory of the .stages throii.gh which ihe manufaclnre 
of gas foi domestic purposes had passed 'I'lio New 
(ias Kegnlatiou Act had accejiteil the fart that the 
test of intrinsic luminosity w.is absolute, had per¬ 
mitted the distribution oi gas of a lower ealorilic 
value than fonneiiy, and luid not laid down anv 
limitation ot tlie amount ol caihon monoxide in gas 
livuicntly Prof Cobb did not leg.ird increase of < arhoii 
monoxide as iicx essaiilv incieasing daugei lo tlu' cou- 
siiniei, and lie jxmited'out that altlumgli reiently 
more cases ol jioisoiniig by this gas liad bc'cn nxorded, 
they could not be du(' to increase ot its pioportion, 
inasmuch as action 111 tins dircctioii so fur li.ul not 
been grci^t 

In a paper on sniokek'ss methods m Glasgow lioiising 
schemes Conneilloi \V H Smith emphasisi'd the too 
little r('<oginsed tad that soot from domestic fires is 
worse than tliat from lioilers of manufac turing plants, 
on aecomU c»f tlie (‘X(.c‘s.s ot t.ir products, and advo¬ 
cated (cnlial piovision of hot-water supplies in lovvn.s. 

I.lent'Colonel Clemeslia described methods of col¬ 
lection and disjiosal of excrc'ta suitable for small 
tropual villages, wlu're, as a rule, .theie is a total 
absence ot all sanitary arrangements. 'J'his lead,s 
uot only to e.xcessivc cholera and enteric fever, but 
to the widespread dissemination of anchylostomiasis, 
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a parasitic disease, perhaps more destructive of health 
and efficiency than either cholera or malaria. It was 
necessary that the provision made for such villages 
should be primitive in character, and the “ pit latrine ” 
was the most satisfactory in most circumstances 
Such latrines obviate the need for any conservancy 
stah ami they greatly dimmish surface contaminatioii 
of the ground, and iherohy reduce the possibility of 
spreading hookvsorm disease Many of these simple 
arrangements have been in existence for hundreds 
of years m countries like Persia, Arabia, and Meso¬ 
potamia, and have given rise to no nuisance, but are 
in all respects satisfactory. 

A lew only of the subjects discussed at this Congress 
have been nu'ntioncil 'riK* educational value of 
such nu'elings stands higli The (kingresses of the 
Roy.il Sanitary Institute are unique in that they 
focus the \iews and wisdom of e\cry profession and 
calling bearing on public Jiealth wiiether legal or 
medKai, engineering or architectural, women workers 
voluntary or ollicials, me<lical officers of health 
or .salutary inspectors, veterinary and iiicdual in- 
spectois, rcpiesentativcs of sanitaiy authorities, and 
the workeis m voluntary organisation.s. Out of ex- 
ili.-inge of outlooks from these variou.s angles public 
health jirogiess is secured 


Pharmaceutical Education and Research. 


\ '\' tiie P>ntisli lliarmaceiilK al ('oniercmc', ludd 
^ at Nottingham on July api;, Iht* President, 
I’lol <1 (Ireonish, (lel'\'eied an address on '' Idiar- 
iii.icognosv and the i’liai ni.u eiitKal Curruulum” 
Idiaiinat ognosv. he said, \\<is a lield of knowledge 
that the jihaiinaiist v\as pe« uli.irh litted to ciillivate, 
but Im‘ 3 \()uld not be ahlt' to do so satisfaclonlv unless 
he had iecei\cd .1 souimI jireliimnaiv ediuatioii and 
had been siibsetjiiently trained in (lieiiiislry, botany, 
jih;, su's, and elementary zoology The eiitrame ex¬ 
amination to ]>haimacy should, he thought, hi? raised 
lo tlu' level ot matin illation, and flic tiMiiimg m t)ie 
stieiiccs upon winch phannacognosy is based slioiiM 
lollow and not piei'ede llie political liammg m the 
pliannacy wliiih is neiessaiv hefoie (he student c.in 
piesciit ImnseJf foi tile (Jiialifimg I^xaininatioii 
Dealing with the toiirsi' ot instruction in botanv. 
this, lu“ lb aiglii, '-hould be adajited to >1he ol)|ecl 
the student nad in view, speci.ii atteuhon Ix-mg jiaid 
to aiialomy, ntoipltology, physiology. an<l svsle'matic 
botany 


'bill' training m pharmai ugnosy shoiihl hi' of a 
Jitnre general and more jiraclical n.itiiie tlian u.-is 
at present often the case, and sJionld include tile 
deteimination of diagnostic characters by means ol 
thi' lens 01 the mii.roscope or by quaht<i1i\-e chemical 
tests as might be requisite lu tins resiiecl a detailed 
syll.ibus Wris a dis.idvantage, as it restrieted the 
lioedom of lliouglit and the development ot a spirit 
of inquiry whiih was esfcntial to true progress In 
the ad\’ancc(l ionise of mstruction and in the major 
i'\.imin<ition more stress sliould he laid upon the 
Kleiitilieatioii of powdered drugs, the anaK^is ot 
mixed powders, and the assay of drugs by ihennial 
mi'tliods. Opportunity for post-graduate work was 
Very necessary and cveiy possible inducement should 
be offered to the student to undertake it Tlie 
Dnivcrsitie.s of Mancliestcr and Glasgow had made 
arrangements for jiharmaccutical subjects to foim 
part of the examination for the degree of Hachelor 
of Science, and if tlie University of l.ondon could 
be induced to make a similar arrangement a consider¬ 
able step forward would be made 
I'he .student who haxl attended axivanced course.s 
of instruction in the selected subjects would then be 
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in a position to take the degree of B.Sc. From this 
he could proceed without difficulty to the degree of 
doctor of philo.sophy, the requirement of the Uni- 
veisity of I.ondim being broadly two further academic 
years of studv. luchuling the pn"^ont<ition of a thesis, 
on an appro\cd subject I'm- work foi the thesis 
i.ould be earned out in an msLitution such as the 
rescaich lalionitorii's of the 1 ‘liainMceulu-al Society 
under teachers rccogiuscil b> the University. The 
held of ph.irmacognosv is so wide, and the problems 
that await .solution are so dncibilicd in tlioir nature, 
iJiat no dillicully would bo cucounlcied in selecting 
subjects sujtcd to the caned abililios of the students. 
Groat assistance would be rondoieii iii this w'ork by 
the cstabJishmont of <111 c.\])onniin1al station smnlur 
to the Ph.irmaccutical F.xponmcnt.d Sl.ihon of the 
(biivcrsity of Wisconsin at winch tlio material ne¬ 
cessary for investigation loiilil bo grown and oxperi- 
inonts earned out Po.ssibly sucli ,\ station could be 
oslablisliod in connoxton with 0110 of llio .igricaltural 
coiloges 

'llio dotormmation of the Pharmacontn d Society 
lo fosti'r Its scientihc woik more in the luture than 
it has done 111 tlio unmodialo past was one of the 
most hoiiolul signs foi tlio fiitiiro ol pltannaiy, and 
the sociclv, by developing Uio worlc wlucli pliarmacists 
wore spoii.dlv Iramoil to do. would gi) far to eslab- 
lislnng Its jiositiun as a learned society I'ho prusidont 
concluded by saying that theie might he obst.iclcs to 
be suiniouiiled, misunderstamlmgs lo disjiol, and 
prejudicesto bi'ov'cicoine, biittbcspirit of Ihepiuncers 
of scientific pharmacy existed to-<la\- and, thougll 
latent, was strong I he society shouM set its educa¬ 
tional ])ohcy m tlie direction miln aleil bv the wi.sdom 
of its founders and foster the love ol llie calling 
w'hich distmgui.shed its oaily \cais So .done would 
jiharmacy ensure for itself the .ippieci.itum ol a nation 


University and Educational IntelUg^ence. 

Londo.s — Dr (}eorgc .'senti'r, pnncipaJ and head 
of the <l(’partiiH-nt chcimstiv, Hnkbeck College, 
has been sclec ted bv the laiuersitv ol Loiulon 
Gr.iduates’ Assoi lation <is camlulato for the vacancy 
in tlie ie|)iesentalion of scienei' giiuluates on the 
Sc'iMtc oi the Uriucisify, caused bv lli<‘ ('lection of 
i>i \\almsl(;v to the cli.niinansliip ol comocation. 
Di Scntei w.is ioriiuily .1 member of Uie Senate, 
•nid lias foi mail) \'eais t.ikt'U an activi; pait in 
Univeisity altairs 


I)k Wali'J-R Rttchie. assistant loctiin'r in biology 
in the University College, Aberystwyth, has l>een 
ap()omtcd as.sistaiit lecturer in biology at llu' Tech¬ 
nical College, Bradford, in succession to .Mr. L. 
P. W. Henouf, who lesigncd lus appomtment on his 
eh'ction to the piolessorship of zoolug)’ in the Uni¬ 
versity of Coik. 

In accoid.ince with the tciins ot llu' will of the 
late Sir Ariliibald Dawnay. the Uo\.'ii Institute of 
British Architects has awarded, toi tlu' hrst time, 
two scholarsliip.s. ('.ich oi 30/ pci .inmim for two 
)ears, to Mr U U Chaniion, .\r< lulcclural .Associa¬ 
tion, and Mr D. J A. Koss, Robert Gordon’s Tech¬ 
nical College, Abcideen . and one stholaiship of 25/. 
per annum, for tw’o ye.irs, to Mr C S White, Aichi- 
tocturai Association. The svholarshq>s arc intended 
to faster the advanced study of construction and the 
improvement generally of constructional methods and 
materi^ and their influence on design. 
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The British Research Association for the Wooileh 
and Worsted Industries announte the following 
awards of research fellowsliips and advanced scholar¬ 
ships for the year 1922-23 : Mr. G. W. Chester, 
Liverpool, 200/. to conduct research on wool fats at 
the University of Manciiestcr ; Mr. John T. Rayncs, 
Nottingham, 100/. to conduct research (ui the bleach¬ 
ing of wool at the University College of Nottingham ; 
Mr. George Barker, ikuldon, 100/. to conduct research 
on the action of water on wool as regards strength, 
elasticity, lustre, dyeing properties, etc , at the 
University of I.cods Scholarships have been granted 
to Mr. Arthur Banks, Sutton Mill, Keighley, tenable 
at Bradford Technical ('ollcge , .ind William B. 
Elliot, Wellington Road, 1 fawick, tenable at the 
South of Scotland Cenlr.1l 'J'echnical (.'ollcge, Gala¬ 
shiels. 

I'ilh Ministry of Agriculture and Fisheries an¬ 
nounces that “cholai slops in higher agricultural educa¬ 
tion arc olfered to the sons and daughters of small¬ 
holders and agricultural and other rural workers. 
The scholarships are of three* types • (.'lass I enabling 
the hokler to attend the ilegree courses m agriculture 
at certain University departments {including tiie 
School of Rural Economy, Oxford, and the School of 
Agriculture, Cambrjdg<')'. Class II , tenable for two 
years a\ certain University departments of agriculture 
and agricultural colleges ; and Class III , tenable for 
one year or less, at a farm institute or similar institu¬ 
tion. Candidates for ('lass I and Class 11 scholar¬ 
ships must be at least 17 years of age, and must show 
that they liave siifticn'iit ability to pass the entrance 
examination of the Institution at which the scholar¬ 
ship will be tenable ; for Class 111 awards, (.andidaie.s 
must be more than lO years of .ige and have spent 
at least a year on a farm or in a horticultural 
establishment. Appheahons should roach the Secre¬ 
tary, Ministry of Agnciilture and Fisheries, 10 White¬ 
hall Place, l^ndon, S W i, not later than August 31. 

The United States National Resc.in h Council has 
made an attempt to ascertain by statistics the relative 
support given to the arts and the sciences through 
'fellowships and scholarslups m the graduate schools 
of American universities The result (Reprint and 
Circular senes No 20, 1922) points to the conclusion 
that the aits arc in this respect more favoure<l than 
the sciences Of 3377 fellowships and scholarships 
awarded during five years in the graduate schools 
of arts and sciences of twelve loading universities, 
1892 were in arts subjects, 1289 in pure science, and 
196 in applied science. Ihe arts subjects were 
chiefly : English and modern languages (615), history 
(328), pcient languages (250), philosophy (198), 
economics (171), political science (133) ; the pure 
sciences—biology (400), chemistry {363), physics (152), 
mathematics {145), geolog\' (104) , applied scienc'cs— 
engineering (105), agricultnn* (38) The figures do 
not, however, in any wa\- indicate the extent to 
wliioh applied sciences are encouraged in the univer¬ 
sities, because they do not inchnle the fellowships 
awarded in the profe.ssional schools. A compan.son 
of the number 0/ fellowships awarded with the number 
of doctorates conferred year by year in the natural 
sciences discloses in some cases a close parallelism 
between the two sets of figures; thus in California the 
numbers of fellowships and doctorates respectively 
in the five years 1916-17 to 1920-21 were • 23, 23 , 
16, 16 ; 15, 16 ; 21, 14 ; 25, 22 ; and in Stanford in 
1918-19 to 1920-21 : 2,*2; 4, 4; 5, 5. The total 
number of such fellowships in the natural sciences in 
the twelve universities during five years was 290, and 
the number ofedoctorates 248. 
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; 'calendar of InduatrUil Pioneers. 

August 1867. James Shank* died.— Trained 
at Glasgow University, Shanks abandoned medidne 
for oractical chemistiy and in 1836 was employed 
by (^ssage in the ercctipn of his condensing towers., 
He then became connected with the firm of Joseph, 
CroslieUl and Sons, Ltd., at St. Helens; among tne 
notable improvements he made being the introduction 
of the “ Shanks' Vats ” used for the lixivia tion of 
black-ash in the production of alkali. 

August 14, 1909. William Ford Stanley died.— 
native of Buntingford, Hertfordshire, where he was - 
Ixirn in 1829, Stanley was trained in mechanics by. 
his father, and m 1854 founded the well-known firm 
of scientific instrument makers. licsides effecting 
improvements in the design and manufacture of 
drawing and surveying instruments, he published 
standard works on their use and was a versatile writer 
on various scientific subjects He was also an 
enthusiastic promoter of trade schools. 

August 15, 1913. James Robson died.—Known 
for his pioneering work on the gas engine, Robson, 
who was born in South Shields in 1833, began life 
as an ironmonger and plumber. Turning his attention 
in 1855 to the internal combustion engine he built 
several succc.ssful gas engines, and in 1877 took out 
a patent for a two-stroke engine in which all the 
pumping and motor actions are performed by one 
piston m a single cylinder. Robson’s first engine on 
the two-cycle plan was built at North Shields m 
1879, and .shortly afterwards their manufacture was 
taken up by Tangye’s of Birmingham. 

August 16, 1818. Jacques Constantin P^rier died.— 
An able mechanician, P^rier ionnd<'d an engineering. 
works, introduced steam-pumps and hy'drauhe presses 
into France, and became a builder of steam-engines. 
He also invented a centrifugal pump, and drew up 
a plan lor the distribution of the water of the Seine 
throughout Pans. He published various scientific 
incinoir.s, and from 1784 was a member of the Paris 
Academy of Sciences. 

August 17, 1809. Matthew Boulton died.—The 
founder 111 1762 of the Solio Manufactory at Bir¬ 
mingham, Boulton was a siicco.ssfn! toy and trinket 
maker. Hio fricnd.ship with Watt led m 1773 to the 
famous partnership which made tiie Soho works 
kiioWn throughout the industrial world It was there 
that the modem steam-engine may be said to liave 
had Its birth, and much of the bucce.ss achieved 
was due to Boultonts energy and business acumen. 
Boulton himself made many improvements m the 
art of coining. 

August 18, 1874. Sir William Fairbairn died.—A 
great mechanical engineer, Fairbairn as a journeyman- 
mechanic gamed expenence in various parts of the 
country, and in 1817 set up in business 111 Manchester. 
He introduced many improveiiKMits in millwork, was 
a pioneer in iron shipbuilding, with Robert Stephenson 
built tilie Britannia Bndgc ovxr the Meiiai Straits, 
and made original investigations into the strength of 
materials, the properties of steam, and other subjects. 

August 19, 1808. Frederic Henry Chapman died.-l- 
Recognised as the foremost naval constructor of hig 
day, Chapman was born at Goteburg in 1721. As 
a young man ho worked in I^ondon, and after visitirig, 
France became a constructor in the Swedish Service, 
and towards tlic end of his career invented the. j^ra- 
bolic system of construction. His principal writings 
were his “ Architectura Navalis M^rcatorw V'puCf 
lished in 1768, and a jvork on,Ships of War ^bushed 
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Edinbur6h. 

Royal Meteorological Society^ July 24.—Dr. C. 
Chrcc, president, in the chair.—C. K. M. Douglas: 
Observations of upper cloud drift as an aid to 
research and to weather forecasting. The condition 
of the wind near the top of tlic troposphere in different 
stages of a cyclone is discussed. The pre.ssure 
distributions aloft, disclosed by the upper winds, 
are considered in relation to temperature, as the 
ressure at considerable heights is largely determued 
y the temperature of the column of air underneath. 
There is complete lack of symmetry in the tempera¬ 
ture distribution over a cyclone in its earlier stage, 
with a great contrast in the temperature of the whole 
troposphere between the “ polar ” and “ equatorial ” 
currents. When the cyclone becomes stationary 
and fills up, the distribution of temperature and wind 
in the upper air approaches to symmetry round the 
centre, and the easterly current on the north side 
often extends throughout the troposphere No 
simple rules for weather forecasting can be drawn 
up. as the changes in tlic wind at considerable 
heights follow rather than precede those near the 
surface, but observations of high cloud motion are 
valuable, for they indicate the temperature dis¬ 
tribution in the troposphere.—J S. Dines : Note on 
the effect of a coast line on precipitation. A con¬ 
vergence effect occurs over a coast hnc when the 
wind blows along the coast, the low pressure being 
over the sea and the high pressure over the land , 
tins may cause precipitation. Under favourable 
conditions an upward current of 15 feet per minute 
may be produced over a stnp of the earth's surface 
extending 5 miles on each side of the coast line. A 
similai effect occurs wherever the pressure gradient 
varies along a line perpendicular to the isobars, 
and the following rule is deduced ; '' Jn any area 
where the pressure gradient increases towards the 
‘High’ there will be rising air."--A. E M. Geddes 
and C. A. Clarke . Note on turbulence, as exhibited 
by anemometer records, smoke and cloud formation. 
Tile effect of eddy motion is shown near the surface 
by the records from a prcssuie tube anemometer. 
The turbuKi'Cc and consequent eddy mollon depend 
largely on the nature of the surface over which the 
air current is travelling Eddies higlier up' arc 
shown by smoke from tall chimney.s. Higher up, 
cloud of the stratus order is formed. Smoke eddies 
and clouds occur when there is little or no convection 
due to heated air, and tJiereforc their appearance 
and formation is evidently in accordance with 
Taylor’s theory of eddy motion Eddies occur at 
the junction of two currents of different temperature, 
and fragments of cloud form below the base of the 
line squall or similar cloud. Cloud intennediale 
between the normal ciifus and cirro-cumulus types 
Mdergoes changes W’hich arc at present unexplained. 
The change of the cirro-cumulus type, regarded as a 
waler-droplct cloud, into the ice-cryslal structure 
of true cirrus is only to be expected at high 
altitudes and consccpiently generally very low 
temperatures, but the reverse process occurs fre¬ 
quently. 

Paris. 

of Sciences, July lo.-—M. Emile Bcrtin in 
—Paul Janet: Tlie standard reproduction 
3f the ii^ternatlon^ ohm. f An account of th^ p^^ara- 
uon of ^^t.atandard'.inercUry ohma.by the 


measured by electrical methods and the values 
deduced fnah Hie geometrical dimensions did -not 
amount to more than a few hundred-thous^dths. 
Tile mean of tlic absolute values of the deviations'was 
i'9Xio-*.—E. Cartan ; A fundamental theorem of 
11. Weyl in the thcoiy of melnc space.— A. CMtelet : 
Finite Abelian groups.—J Guillaume : Observarious 
of the sun made at the Observatory of Lyons during 
the first quarter of 1922. Observations were possible 
on days during the quarter . the results are sum¬ 
marised in three tables showing number and area of 
spots, their distribution in latitude and the distribu¬ 
tion of tlie faculai in latitude.—(i Sagnac: The 
oscillations of the .s])cctral lines of double stars 
explained by the new law ot projection of energy of 
light —E. M. L^meray : Oeneral relativity and the 
Milky Way.— R. Jouast: Companson-. ot the standard 
repioductioiis of the international oiims The stand¬ 
ards constructed by the Lite M. Uen6 Ikmolt were 
compared by Kelvin’s double-bridge method Of the 
ten originally constructed one was rejected owing to 
an accident in mounting, and another liad .llso to be 
rejected on account of an apparent discontinuity in 
the lube. Details of the measurements are giv«i. 
The values range between 0*9998.^ ohm and 1*00015 
ohm.—-Vasilesco Karper * A parlicular class of 
batteries. A voltaic cell is formed by a mixture of 
I amyl alcohol and water containing zinc sulphate in 
solution. This scparatc.s into two phases, the upper 
being amyl alcohol, the lower an aipicous solution of 
zinc sulphate. With zinc electrodes this cell gives an 
H.M.F. of 0*7 volt. The results obteuned with this 
and similar cells arc not m accord with Nernst's 
osmotic theory of cells, and appear to contradict the 
second law ot llicrmo-dynamics -P. Janet: Remarks 
on the preceding communication It is necessary to 
prove rigorously that the cycle formed by the sub¬ 
stances present constitutes a closed cycle.—Albert 
Granger: Observations on the baking ol ceramic 
products in electrically heated funi.ices With 
j^latiniim-wound furnaces the highest temperature 
attainable with safety is aliout 1500* C For higher 
temper.itures a gr.mulated carbon resistance is nc6es- 
.sary. A grey tint on the porcelain made in this 
furnace was proved to be due to the action of carbon 
monoxide passing through the w.ill ot the tube 
(corundum mixed with a rctractory clay).—R. 
Loequin and Sung Wouseng : Aldehydes obtained 
starting with tertiary alcohols.—F. Boiry Vulcanis¬ 
ing rubber in solution. A study of the interaction of 
indiarubber m colloidal solution and suliihur with 
different solvents at high temperatures (over 120® C.). 
With phenetol as solvent the compound produced 
contained 31*5 per cent, of sulphur, approximately 
corresponding to CioHi*Sj (32 pel cent, sulphur), 
whicli iiray be considered as the ultimate product of 
vulcanisation -• Herv6 do Pommereau : The reduction 
of ethyl a-naphthylacetatc and ol the a-naphthyl- 
clhanols by sodium and absolute alcohol.—Emile 
Andr6; Contribution to the study of grape seed oil. 
Study of the solid tatty acids Method of separating 
stearic and palmitic acids —A Duffour: A new 
cxaini)Ie of heinihcdial forms not contorming to the 
sign of optical activity —Gabriel Bertrand and 
Mokragnatz : The presence of cobalt .ind nickel in 
arable soil. The method of extracting these metals 
from the soil and identifying tlicm is given in detail. 
A specimen of garden soil (Pasteur Institute) has 
given 0*0037 grm. cobalt and 0*0174 grra. nickel per 
kilogram of soil.— I. Athanasiu; Nervous motive 
energy. Electroneurograms—A. Desgrez, H. Bierry, 
and F. Rathery : The state of acidosis. Method 
of pxoof and tJreatment 
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Cape Town. 

Royal Society of South Africa, June 21.- --Dr. C. F 
Juritis *’in ihc chair.*^S. H. Haughton. On some 
upper Jk'au/ort TherUpsida A new genus of 
Cynodont leptilc, Cynidiognathus, Jor tlic species 
C. ionf’iccp'i hnscfl on a skull from the Bmgliersdorp 
„ Beds IS described Us dental foimiila is 140111110 
There aic \v(.*ll-inarkcd palatine ]>rotesscs of the 
preniaxillas no prevoniers, and the epijHcrygoid is 
rctiacled Irorn the (ju.idratc A skull thought to 
be Cyuo'^iialhns herrvi is assigned to the new genus 
under the ihinu' of (.' bi’ounn 'I'ho palate and basi- 
cranium ol /Flurosuchus is discussed, the genu.s 
bcknigs to tile Kaun.unorpha — I' J Mackie . 
()bsrT\nlions on the protective action of normal 
vSerum in expeiinient.d inhation with JJacillns 
diphtheria}. In guinea-pigs expeiiinenlally infected 
witJi li diphlheruc. normal serum Irom various 
animals, iipettcd subeut.ineously at the same time 
as the inoc ulation, exerts a (h'limte protective action. 
No protccfiion o( curs it tJio serum injection is delayed 
for 2 hours .liter tiie inoculation—the effect is pro¬ 
phylactic, not curative The activity of the sennn 
persists at 57° (' , but is lost at 70° C. and higher 
Serum from one gmnea-pig injected siibcutaneousiy 
into another is lully protective or excrl.s a dcl.iymg 
effect . It IS nolevvortliy that scrum of an individual 
of spec les highly susceptible to cxpenment.il B 
diphlheruc inlcclion should be capable of .ilfordmg 
some protection when injected parenterallv into 
another .iimnal ol the saiiu* species infected with the* 
particular oiganism Normal hor.se serum is also 
protective in gumea-pigs injected with diphtheria 
toxin -VV A Jolly Note on tlic electrogram of 
the frog's gastrocnemius lellexly excited Records 
of tlie eleclneal diangc in the gnstroencmuis when 
contraction is elicited retlexiy by inechamc.il stimula¬ 
tion of the lietcionvinous foot, show that the response 
of the muscle is of the nature of a Ic-laniis —J. .S 
van der Lingen Note on a cvsloscofiic irradiator 
and an ultra-violet light ilhimin.Uor I he illuminator 
consists of .1 lens-syslcm, of two cpiartz lenst's .«n<l 
an ins diaphragm, whercliy .1 held may be illuminati il 
with an>' ilesircd gtoiip of ultra-violet waves One 
irradiator takes the form of a (juartz-rod 01 tube 
shajicd like a «ystoscope, and the illunimaloi, by 
which ravsare ji.isbecl into the oig/uis to be ilhiinmaled 
The ravs pass out onlv at tiic spliencal tip The 
other form consists of ,in exhausted tube bent into 
the form of .1 cysto-'Cojx*, with a bulb at tJie extern.il 
end cont.aimng a small <jii.mtity oJ meicury (’.irbon- 
monoxidc* is introduced into the tube by Jieatmg, 
and this causes the mcuTiny to ladiafe at a low 
temperature, when a high-frccjucncy field oscillates 
in a helix jilaeed ovei the external end ol the tube 


SYPNry. 

Linnean Society of New South Wales, May 31 — 
Mr. G, A. Waterhouse, president, m tiic chair—G 
D. Osborne. The geology and petrography of the 
Clarencetown-Patcr.son district. Pt 1 The descrip¬ 
tions are based upon an exliaustivc .surv'cy of about 
200 sq. miles containing rocks of the Hiirindi Senes, 
Kuttung Senes and the Cainozoic System. It is 
suggested that the Kuttung Senes be divided into a 
basal stage, a volcanic stage, and a glacial stage in con- 
secjuenceof modifications found in the general sequence, 
the most important of which i.s the discovery of glacially- 
produced rocks on a much lower stratigraphic level 
than hitherto recognised. Five 4 ©talled sections of 
the volcanic stage are described. The work confirms 
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the broad strati^pbical succession as given by C. A 
Sus^ilch,-'—G. F. Hill: Descriptions and bioiogy ol 
some North AustraUan termites. Four new species 
and two hitherto undesenbed castes of the genera 
Kutennes and Hamitemies are described.—J. B. 
Cleland : A second bird census.—A census of the 
numbers of species and individuals observed on a 
senes of journeys in vanous districts. The districts 
covered are southern coastal Queensland, Blue Mts., 
N.S W, South Western Plains, N.S.W., Adelaide 
and Reninark Distncts, S.A., and the Central Northern 
iJistiict, SA 

Royal Society of New South Wales, June 7—Mr. 

Sus.smilch, president, in the chair—A. U. 
Penfold : The isolation and identification of the acid 
bodies produced by the oxidation of pijicntone by 
means of potassium permang.inatc. The ketone 
used was from r.Hcalyptus dives, and three acids were 
idenlifieil —M Henry . The incidence of anthrax 
in stock m .Vustraha Introduced originally about 
eighty years .igo, anthrax attained serious pioporfions 
m certain districts, but during the last thirty years 
there lias been a decline m the aica infected. ' The 
disease has always been definitely localised It was 
introduced ncai Sydney and earned inland and into 
Victoria blit then disappeared fiom its original areas. 
At pre.sent most ol the coastal districts, the taldc- 
lands and the Western Division ol New South Wales 
arc anthrax free The rc.il anthiax country consists 
of .1 belt m tile western slojies , in N'leton.i theie is 
.1 similar belt Queensland is free, and jiossibly was 
never aflocted, and m the rest ol .\ustr.dia the 
disc.ise is negligible. The season ol greatest danger 
from anthrax is the summer and earlv autumn. 
The mortality from it is not heavy 'I'hero is an 
inhibitive factor winch has prevented .inthrax 
becoming more vvidivsprcad Among human agencies 
the controlling factors have been vaccination, 
quarantine, destruction of carcases by fire, breaking 
up ot large estates, and substitution ot agnicullural 
lur pastoral activities Contaminatcil i«*il is generally 
the source <'f inlection : inlecled h'cilmg-stiifls. the 
common source ot infection in Kngl.ind, do not 
ojicrate --Iv Cheel; (i) Notes on the sjiccies of 

Danmnuj Homovanthus. and Rylstonea in the states 
ut New Soijth Wales. Victon.i, South Australia and 
Queensland J'he jilanls are known as Fringe 
Afyrtlcs or “ Sient Myrtles," and arc said to be of 
importance on accoiint’of the essential oil contained 
in tlie IcavTS The jikints known a.s Darwinia 
laxtfoha arc veiy van.ablc and gieat care is necessary 
in lJu‘ selection ol material it pure grades of oil are 
ret|mr('d Plants ongin.iUy collected at Rylstone 
and giv'cn the name Rylstonea are jirobably forms 
ol Vertirordia darwinundes. (2) Notes on Melaleuca 
linanifolia and Melaleuca Irichoslachya. These species 
arc commonly Imown as " Tea Tree ’’ and " Tec-doo " 
rcsjicctively, .ind are also saul to bo of luqiortance 
on account of the essential oil contained in the 
leaves 
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Radio Broadcasting in Great Britain. 

T ill'' (iol.iy wliii h ha. ark.fii in (onnf.xion with the 
Miiui^uration of tlie projioNctl provision of a 
(‘om|)rehensi\c radio Imiadciisiiix; m litnu' in the Uritisli 
Isles lias (aiised (|iir>tions afteilinp I ho polu v the 
CiONcrnment should pursue in rel.iium lo iiroadca.sting 
to he wideh \enlilaied, and has, at tlie same lime, 
dire< letl attention to the ,L:ieal \.irii't\ ot interests ihiil 
are involvetl in tins matter. In view ol the !mmens(‘ 
imjiurlanie of r.uho teki>rjipii\ to-d<i\ in eonne.\ion 
with measurrs affet tin” national deleiu e. ;in<l ot the fart 
that this means ol <omnuniH ation is <msiI\' siiseejjtihlc 
of inlt rferem e Irom amdeiUal lauses .is well as 
tliusc of Wilful design, it is the dul\ of the Govern¬ 
ment to ensure tiiat the radio iiUeitsts m its own 
<aie shall he pro])erl\ safcgu.nded in the new 
.situation ulinh has (ome into eMstrine in the wireless 
field 

llitheito the amlioni) .ind [inueis iindd which the 
Goverrinient has CNeniscd conlrol in relation to radio- 
lelegrapln arc those nliicli il lias dinscd under the 
Wireless Telegraphy Alt. i<^04(4 I'.d 7.1 24)- herein- 
alter vc tc'rred to as the pnne ip.d .\c t a leinporaiA -\cl 
uhic h Wiis placed on our Slat 11 le Roll a \ei v few \ ears 
alter tlie pr;i( lic.il utiiitN ol i.uiio te]egtapli\ was first 
deiiionsirattd, and li.is since liec-n tec'iiacted in its 
original lorni lioin time' to time ;is ?c(]um'd With the 
progress of time (lie nci'd for go\ernmc-nlal (oiilrol in 
this lielfl lias in no w;u .ihated Isarlv in this year, 
.ihoiit the same tune that hroadi aslin;j firsi proininenlly 
alli.Kted puhhc attention, tlie Go\ernmeiU took step.s 
to strengthen its position hy inliodiic ing the Wireless 
Telegraphy and Signalling Ihll (12 iS: 13 (Jeo. 5-~N'(), 
14^) in the House oi Commons - tlierc-in prn\ision is 
included loi ])l.icing the principal Act ])c.rinanentlv on 
the .Slaliile Roll and, at the s.nne lime-, tor greatly 
enlarging (he jxiwers hilliertoenjcned h\ tl.e l^^stmaste^ 
General IndiT these new pro\isions tlie Go\i'rnment 
will undoubtedly possess extiemelv l.irge powers, hut 
piohahly not larger than are recjiured to enable il 
(Tfec li\ely to cope, m the geneial inteiest oi the puhhc, 
with the wireless situation in this eountrv. It is iin- 
toiiunate, then, that a suspn'ion should have arisen in 
some quarters that the new powers ma\ jxissihly be 
misused hy the Government in their application to 
broadc asting . particular!) is this so as many conflicting 
interests arc involved in conne.xion with the putting 
into opeiation of hroadeasting services, and there¬ 
fore, in pursuing its policy, the Government needs 
to .secure the fullest confitlence of the several groups 
affected. 

Indications have already been given as to the policy 
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wliich the Government Intends to follow with regard to 
certain aspects of broadcasting. The decision of the 
Government to leave this branch of wireless activity in 
the hands of private enterprise to develop, has been 
widely welcomed : liowcver, fears have been expressed 
lest, in giving effect to its policy under a licensing 
system, the Government may allow an industrial 
monopoly to grow up. It has to be borne in mind that 
the situation under discussion is altogether an ex¬ 
ceptional one, and that although a complete monopoly 
cannot be tolerated, on the other hand, as is the case 
with ordinary telegraphy and lele{)hony, and, indeed, 
with many other public ulilil)’ .services, so in the case 
of radio broadcasting, the field is not one which lends 
itself to unlimited competition ; for, on purely tech- 
nii'al grounds, a limitation has to be placed on the liberty 
of free competition in those cases where the radiation 
through spare ot electro-magnetic waves for signalling 
purposes is involved. 

This latter point rc(|iiires to be empliasised, as a pro¬ 
posal has been seriously put forward that, in spile of 
the grave risks of nuiUial interference incurred thereby, 
full hbiTty ol action .should be permitted to those whose 
wish it is to develop and trade in radio broadcasting, 
rather than that a complicali'd S)stem of licences and 
supervision sliould he introduced But full liberty of 
fiction is not feasible here : radio hioadcasling cannot, 
on the transmission side, be conducted untrammelled 
by burcaurralie restrictions. The rcnio\al of sucli 
restrictions would not only defeat the aims of those who 
are seeking to establish useful, en'Hient and continuous 
broadcasting services in the British Isles, but would also, 
at the same time, pul in serious jeopardy the radio 
communication services estahli.shed in connexion with 
our national defence arrangements, as also the com¬ 
mercial services already m existence. For practical 
reasons, it is found neiessary to lay down a definite 
upper limit to the number of radio transmitting stations 
which may be erected within a particular region. In 
the British Isles, tlic number of radio services of the 
several kinds (onnccled with the fighting services 
and required for commercial purposes are already 
so great, that a central governmental authority 
has had to be created m order effectively to regulate 
the situation : it determines and allocates the radio 
wave-lengths that shall be utilised for particular 
purposes. 

It is on the advice of this authority that the Govern¬ 
ment will, so far as the technical aspects of the situation 
arc concerned, be obliged to act. In the matter of 
competition there are, of course, apart from the 
technical considerations feferred to, financial aspects 
also which have to be brdughtjbnder review. Normally j 
it certainly is not the function of the Government toj 
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! attempt to edntfol the financial side of a pdvate enter¬ 
prise^ However, so far as broadcasting is concerned, 
the Government is committed, nolens volens, to a certain 
measure of control of the organisations about to be 
licensed for this purpo.se; therefore, so long as every¬ 
thing is done to allow of the fullest amount of competi¬ 
tion permissible in this field at the present time, and to 
admit of an increase of this competition in the future 
should technical and other considerations permit this 
.safely to be done, it would not be unreasonable, at the 
present juncture, for tlie Government to exercise such 
further control as may be required to prevent anything 
being done the inevitable result of which would be the 
almost immediate destruction of a part of the capital 
of the investing public. On the other hand, liy playing 
a part, a.s is proposed to be done by the Postmaster 
General, in the framing of the articles of association of 
the companies which it is intended to license for pro¬ 
viding broadcasting services, the Government is likely, 
at some future date, to be deprived, wholly or partially, 
of its liberty to modify its policy in relation to com¬ 
petition should this be feasible, and desirable in the 
public interest, and it may thus lay itself open later to 
the charge of having allowed a monopoly to come into 
existence. It is at this stage that care should be taken 
by the Government to guard against entanglements 
which may afterwards prove embarrassing. 

In the case of receiving apparatus the le<'hnical 
situation is relatively a simph' one, and there is every 
reason for permitting the fullest competition in dealings 
connected therewith. It is desirable, ihcreiorc, that 
individuals w'ishing to possess .sucli ap[)aratu.s should 
ha\a“ the greatest latitude allowed them in procuring 
w'hat they w'unt. Announcements have ap{)eared that 
tlie type.s of apparatus to be used in connexion with 
broadcastingmustconformto certain technical standards 
approved by the Post Office : if this merely means that 
the Post Office will issue a general specification, no 
objection can be taken. However, if it is intended that 
manufacturers must submit to tfie Post Office lor its 
approval the designs of the apparatus they propose to 
put on the market for broadcasting, a serious mistake is 
being made alike from the manidaclurcrs’ point of view 
as of that of the Post Office, which will thus be saddling 
itself witk a responsibility that it should seek to avoid. 
In the interests of all parties, it would seem best that 
the sale and purchase of wireless receiving apparatus 
should be carried on in these islands on the customary 
commercial lines free from restrictions of all kinds. It 
folIow.s, therefore, that whoever may so desire should 
be permitted to make use m his or her broadcasting 
receiving installation of any home-made apparatus, 
provide^ that the same complies with' Ihe general 
technic^^quirements laid'dOiWn officially;. 
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It bas been announced that tbe Fostmadter''General 
is in favour of subsidising the organ)sations,which are to 
be licensed for broadcasting purposes out of fees to be 
collected on the licences issued in connexion with wire¬ 
less receiving stations. The situation is one which 
re(juire.s to be carefully handled, if mischief is not to be 
done. The authority given to the Postmaster-General 
to grant and renew licences in connexion with radio 
receiving apparatus exists primarily, not for revenue- 
raising purposes, but for that of effecting the registra¬ 
tion of wireless installations of every kind; a step which 
is necessary as a measure of police precaution and also 
for facilitating control over all individuals using radio 
receising sets. Since the law requires every person 
with a wireless installation to take out a licence, the 
charge for the same should be kept as low as possible. 
Al tiie same time, it is reasonable that those wlio desire 
habitually to avail themselves, for one reason or another, 
ol broadcasting services should be expected to con- 
tubule towards the cost of the same : strictly, this 
contribution should depend upon the extent of the user. 
Tiie situation is one that lends itself to treatment by 
the grouping of the licences, on some practical basis, 
into two easily distinguishal)le categories, and by a 
flirtereiuiation m the charges to be levied on the licences 
m these two categories. 

Now. broadcasting is essentiall)' a luxury demand, 
iind It has to be borne in mind that there are to-day, and 
will iilwa\s be, many owners ol licensed wireless mstal- 
lulions who are not desirous, as a practice, of making 
use of broadeasling services. For this reason, an)lhing 
in the nature of a general levy on all wireless receiving 
stations must lie avoided. On its merits, broadcasting 
IS desei 'ing of the fullest encouragement u|id the greatest 
assistance which the Government can give it, alike in 
the interests of those who seek amusement tlierclrom, 
ol the research workers in this field, and of the electrical 
industry. It seems improbable that any sum likely to 
be raised at tlic present time by fees on the grant and 
lenewal of licences will go an}*w'hcrc near providing the 
contemplated annual outlay on the broadcasting 
scheme which has been projected. It has been esti¬ 
mated that an outlay<b£ i8o,oooh per annum ^ will be 
involved in connexion with the proposed broadcasting 
stations. Now, there are at the present tiiAe in tlii.s 
lountry some io,ooo holders of licences for wireless 
receiving installations. In view of the relatively high 
cost of providing complete receiving installations, an 
increase in the number of licences may, in these days of 
trade depression, be a slow matter; but assuming that 
an immediate increase may multiply their number 
tenfold, even so,.approximately 2/. per annum would, 
on a flat-rate basisj bfve ^ levied; on ev.eiy licence, 
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in addition to the registration fee, if the whole annual 
cost of the broadcasting stations is to be met in this 
way. There is, however, a serious risk that an annual 
contribution on this .scale* mav have the effect of 
retarding materially the rale of the growth in the 
number of private wireless installations. 

In these circumstances, it would seem that the 
licensed organisations will he well advised to endeavour 
to raise the annual revenue they require largely from 
audiences attracted to pulilic entertainments promoted 
and run under their auspices: evidence exists lending 
to show that large audiences ran be attracted to broad¬ 
casting entertainments of a higli ilas.s. The licensed 
organisations can, of course, at the same time, raise 
additional revenue liy hiring out wireless receiving 
installations for entertainment purposes..!)}' .sales of 
apparatus outright, und by other means. It is in 
relation to the carrying out of tin’s wider policy, which 
caters for the needs of all classes interested in radio- 
telcgraphy, that the Government can best help in 
popularising hroadca-sling and aid m promoting the 
commercial success of licensed organisations rather than 
in the attempt to subsidise them out of moneys raised 
by means of fees charged on licemes, the amount of 
whicli may, inoie than likely, jirovc extremely dis¬ 
appointing. For example, the (Io\crnrnent ran, on the 
technical .side, help the licensed organi.salions materially 
by allotting to them the necessary numlicr ol suitalile 
radio wave-lengths to enable them to tarry' out their 
programmes, and in many other intidcntnl ways: it 
can also to some extent afford them assistance on the 
commercial side by causing all applications for enter¬ 
tainment licences to be collected by them for trans¬ 
mission to tlie ]\)stmaster General, a course the adop¬ 
tion of winch would provide the licensed organisations 
with ojiportumlies for selling broadcasting services, 
whilst at the same time promoting genuine competition 
in this field. 

In connexion with broadiasiing, other rights are 
threatened, such, lor example, as copyright and patent 
right. In all the circumstances of tlic present situation, 
it behoves the Goveniment then to keep itself as free 
as possible from responsibility in connexion with the 
details of the radio broadcasting services. This it will 
do so long as it confines its role to that of a licensing 
authority exercising general control and supervision 
over the purely w’ireless situation, and by allowing, in 
collateral matters, the old doctrine to prevail, that 
where the likelihood of the invasion of the legal rights 
of others is involved, every subject in the realm acts at 
his own peril and must be held j)ersonalIy answerable 
for his own deeds to him who establishes in due course 
.pf to that he has suffered an injury from an actionable 
'TOPg at the hands of another. 
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University Education in London. 

The Vniver'iily of London {History, Present Resources 
and Future PossihiUlu".). IJy Sir tJregory Foster. 
J'p. 48. (London : Universitv of London Press, 
Ltd., 1922.) K. (>d. net. 

T IIL J’ro\(isl of I’niversily College lias been well 
advised to publish in the birm of a pamphlet, 
attractively printed anil illustrated, the two lei lures 
delivered at the College in February last, together with 
the speech of the president of ihe board ol Fduialion 
(Mr. Fislier) at the eoneliision ot the seiond lecture. 
A less ambitious title iiiiglit perliaps have beenihosen, 
lor in efTei t the lei lines aie a i losely reasoned apology 
foi the niowisbury site and for the Cniversity polii y 
whii h it rejireseiUs. At tlie outset, the jiopular 
illusion that Cniversity education in T.ondon is to be 
concentrated entirely in one cjuarter is examined and 
dismiss(‘d The sUi-s alone of the thirt\-si\ ('olleges 
of the Uni\ersii\ oiiupv no less than 2T2 acres and 
their students number 21.600 Their halls of resideme 
a(( ount for 71 ai res and their playing fields for another 
215 acres, making a grand total of 434^. acres. To 
bring together these vast eduiational resources would 
be a prodigious undertaking e\lra\.ig.inl (a wanton 
waste ” as the l’io\ ost sa\ s), nnprac tn .iblc b)‘ reason ol 
the nircssary contiguity of the medical .schools to tlieir 
hospitals, and undcsiralde in an educational sense. 
Other less fortunate Cinversiiies have disi.uvered 
that It is impossible to educate in crowds. The 
J'rovost’s arguments agam.st lanying the “ concentra¬ 
tion ” idea too lar are complete and imansweral)le. 

OiU‘ asks at once wliv if <i large dose of the mcdi<'ine 
i.s fatal, a iiomcropathic dose should be beneficial—m 
other words, why the (joveinmenl siiould urge so 
■Strongly the removal of King's College to the P.Iooms- 
bury site “ ft is,” savs the Provost, ” for the obvious 
reason tliat King's College on ns present site, delightful 
as it i.s from manv points ol view, cannot grow and 
e.xtend according to its needs.” This argument is 
hardly relevant, for there are other parts of T.ondon 
than Idoomsbury where King’s College could grow 
if that IS what it wishes to do. The (luestion of the 
optimum size for a college is involved ; and there are 
other ways of growung, it may he suggested, than in 
size and numbers -in eflii lency. for e.xamyile, or Ijy 
planting out part of its w'ork as King's lias done already 
in the case of its Household Science Dejiartmcnt at 
Campden ITill. The impression left on the mind of 
the reader of these discour.scs must be tlial the King’s 
College question is not discussed with force or 
conviction. 

There is a peculiar habit in University circles in 
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London of continuing the argument after a con¬ 
clusion. has been reached. From this point of view 
the Provost’s carefully compiled statistics in favour 
of the bloomsbury .site will fortify the loyal forces in 
the guerilla warfare wdneh i.s now being w’aged witli 
vigour and per.si.stence. Of the total of 21,634 students 
in the (’olleges of the University, no le.ss than 16,764 
are in ('olleges within tw'o miles ot the bloomsbury site, 
whereas the corresponding figure for the rival Holland 
Park .site i.s onlv 1520. 'I’he number outside the two- 
' mile radius uf cither site i-s 3306. Whether the two- 
niilc radius w’us chosen bei'ause of the distance covered 
by the r</ bus fare of a happier g<‘neration, we cannot 
determine ; but we may lairlv ask why the University 
(juarter should be within this rcasonalde distance ot 
the students, seeing that e.xcepl for compulsory attend¬ 
ance at e.xammalioiis they have in recent years iound 
no pleasure m visiting the Universitv headquartei> 
On the only occasion on whidi the present writer 
remcmiiers to have .seen a thousand l.ondon students 
in one room, their object m loming together was to 
(Knonive the existing constitution of the University ' 

On this (juestion the Provost maintains a strange 
silence He fails to stress the need whuh exists m 
T/tndon for the active eiuouragemeiU of all those 
social, athletic, and cxtra-acadeinic infiuemes winch 
make for the developinenl of stndciits’ pcrsonalilv 
as distinct Irom intellect The lUoomslniry site 
should provide these facihlics as tai as practnalde 
in tlie foim of dining-lialls, clubs, liosicls, aicommoda- 
tion for debates and meetings ol e.xtia-acadcmic 
societies. I lie.-it res, concert-rooms,:! 11 gaileiies,inuseuins, 
gymnasia, fives courts, sw'imming b.uhs, clnirclies, and 
mosques' Unless something can lie done on these 
lines, the whole discussion is meaningless irom the 
])omt ol view ot the students regarded as human 
Iveings and not merely as statistical units. 

For administrative purpose.s and lor ceremonial and 
public meetings of all kinds, the need for a c'entral 
position is paramount and incontestalde. Busy |Bit>lic 
men, udministralurs, and teachers who do volufitary 
work as members ol University Committees may reason¬ 
ably demand that their sac'rifu'^i of time and money 
in travelling shall be reduced to a minimum. A few 
weeks ago .some five Inmdrcd graduates attended a 
meeting of ('onvoeation at South Kensington for the 
purpose of electing a new chairman. At the lowest 
computation to/, extra was spent m travelling to South 
Kensington as compared w’ith, say, IMoomsbury; 
more important and serious, the meeting must have 
been less representative becmisc of the inability of 
graduates living or w'orking on the remote side of 
London to attend. How any person of common sense 
or knowledge of London can argue that South Kensing- 
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ton or Holland Park is conveniently situated for a 
University quarter passes'comprehension. 

It would be unfair to expect in the course of two 
lectures a full exposition of University policy; but 
there appears to be some lack of consistency, possibly 
more apparent than real, between the criticism of 
pre'1900 higher education in London w'hen “ each 
college made its own plans and did its own work in 
the best way it could ” and the current demand that, 
a teaching University having at last been established, 
certain Colleges shall be given thestatusof “Dominions” 
enjoying Home Rule within the University. If 
University and King’s Colleges were set up cheek by 
jowl on the Bloomsbury site, the need for co-ordina¬ 
tion by some independent and impartial authority 
would cry nut to heaven. The Provost is on surer 
ground in pleading for “as much concentration in 
the University Quarter as is practicable,” especially 
in respect of “ all the new post-graduate institutes,” 
and our only criticism of this proposal is that a more 
comprehensive term than “ post-graduate institutes ” 
should be used. In addition to post-graduate institutes, 
there is need for a number of schools or institutes of a 
specialised character, t.%, for law, music, drama, journal¬ 
ism, and military science, to specify only a few sub¬ 
jects for which at present provision is not made or is 
Inadequately made within the University. As an 
instance of a post-graduate institute, the new scheme 
for an Institute of Public Health is cited, and it is 
gratifying to find that the demand for Collegiate Home 
Rule is not in this case interpreted by the Provost m 
the ^ensc of “ wliat wc have we hold.” “ Wc have a 
department [of Hygiene] in this College, the oldest in 
the country, but it is inadequate to meet the needs 
of London ; and we should be prepared to sec that 
department, and all the still smaller departments m 
the other ('olleges, merged into one great institute. 
That is tlic kind of development which will be helped 
by the cont:entratit)n in Bloomsbury.” 

Towards the conclusion of the lectures, the Provost 
pleads for “ the ncce.ssary spirit to pull and work 
together” in order to substantiate the vision of a 
great University of Lqndon which he has somewhat 
faintly adumbrated. These wise words should not 
be received in a derisive spirit. No one will.suppose 
that University College has attained its present great 
prestige without a .struggle, or that on certain occasions 
its rivalry with other Colleges may not have taken a 
combative form. The important thing to ensure, as 
the Provost suggests, is that this rivalry, unavoidable 
and even desirable within limits, sliall be as free as 
possible ftom selfishness—“ particularism ” is the polite 
academiq word—with- the greatei* glo^y of the Univ6r: 
sity always in view, magnammpji?; Vgid xnalice> ' 
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and intrigue, and of that perverted form of academic 
freemasonry which suspends private judgment and 
exalts College loyalty. The alternative is constant sus¬ 
picion and bitter, often uurcasonable, opposition to 
progress. 

A brief reference must be made in conclusion to Mr. 
Fisher’s speech delivered at the end of the second 
lecture. He found himself m “ full agreement with the 
admirable doctrine contained in tlie address.” The 
University of London was a species by itself. 

“ The Government, four years ago, made an offer 
of the Bloomsbury Site to the University of London. 
That offer has been accepted liy the University. The 
Government do not propose to make another offer, 
and if the University does not like the site, well, it 
can return it to the source trom whah it came. I 
have no doubt the Chancellor of the ICxoliequer will 
appreciate its generosity.” 

Tlie limit to the number of students who could be 
educated at Oxford and Cambridge had been reached, 
and London must be prepared to receive a great influx 
of students, particuliirly 

“ from the Dominions, from India, from the Crown 
('olonies, from the United Slates of America, and from 
the allied Powers of the Continent.” You must con¬ 
centrate in one part of London “ not all the teaching 
power, but an impressive proportion of the teaching 
power,” and that was “ the principal object which the 
Government had in view in suggesting an arrangement 
under which King’s College could be brought into 
close proximity witli University College.” And as 
last words he said: “ Let those who are anxious for 
Ihe future of London University, from whatever.angle 
they may have hitherto viewed London University 
problems, let them concentrate on the endeavour to 
create upon the site a noble series of buildings, worthy 
of the reputation of the University, worthy of its past, 
and adequate to the great destinies which await it.” 

T, Ll. H. 


Antarctic Foraminifera. 

British Museum {Natural History). British Antarctic 
(“ Terra Nova ”) Expedition, 1910. Natural HiS’ 
tory Report. Zoology, Vol. 6, No. 2. Protozoa, 
Part 2: Foraminifera. By Edward Meron-Allen 
and Arthur Earland. Pp. 25 - 268-f 8 plates. 
(London: British Museum (Natural History), 
1922.) 3o^. 

S TUDENTS of natural history in its wider aspects 
will welcome the appearance of this memoir on the 
Antarctic Foraminifera of llie second Scotv Expedition 
—a notable contribution to the series of reports which 
have resulted from the Terra Nova Expedition. The 
authors state that the material collected during the 
expedition was placed in their hands seven years ago, 
delay in publication has been due, not 
• H I 
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only to the diflkulties of biological research in war¬ 
time, but iiKo 10 tlie method of preservation adopted 
for most of the dredgings containing foraminiferal 
spci imens. The eollcctoi*; appear to lia\e put un¬ 
warranted confiden<'e in formalin, ‘‘ than which no more 
unsatisfactory medium for . . . Foramimfera can he 
imagined.” jMessrs. Iferon-.Mlen and Earland ha\e 
been (ompelled, therefore, to expend much time and 
trouble in cleaning the material entrusted to them 
so as to render it at all suitable lor study, and they ■ 
“ I an only review the results as a tantalising sket< h of 
the possibilities which would ha\c attended upon an 
ample supply ol properly collci led Antarctic material.” 
Nevertheless, the autliors are able to reiurd 650 s|)eties 
and varieties of these fasdnating Protozoa, of which 
46 are new; to sdcme. 

In looking thrnugii the systematic list, whuh 
occupies by far the greater jiarl of the memoir, the 
student ol distribution winnol hut he impressed by the 
wide range of many of the types. Speiies recorded 
here from the far south are identieul willi those, already 
enumerated in lists by the same authors, of Foraininitera 
from the North Sea, and from tlie Atlantic waters around 
the shore.s of (^jnachl. Se\eral types are common 
to Arctic and Antarctic regions, hut these are almost 
all pelagic form.s, and lapahle of ihc most extensive 
migrations. The only ex( option, Globtgernm pachy- 
Jernia, Khrenherg, with its “curiously thak-wallcd” 
shell, is ‘‘the typical Glohigerma of Arctic deposits,” 
reaching its southern limit about the Faeroe Cliannel. 
Ne\eriheless, the authors do not tonsider that its 
presence in the ,\nlarclir Ocean affords aiiv su|)port 
to the oncc-pupiilar “bipolarity” theory of spcdfic 
origins. Apparently (I pni/ivdrnna is “a loial 
variation ” of (ii(terlni,(V()r\ny.n\ transition from 
the one form to the other being rieaily demonsitahlc 
as dredgings fiom more snutheily stations are examined. 
Tlu.s transition i.s supposed to he “ induced In' con¬ 
ditions of temperature,” and tlie authors helitne that 
“the .same gradual transition [from dutetlrci to 
G. pachyderma] which we ha\ e descrilxxl 111 tlie Antarctic 
could be traced in the Arctic a»’d temperate seas.” 

Systematic students of the Foraminiiera will be 
especially interested in tlie number ol hyaline species 
of which arenaceous isoinorpin arc described—for 
example, Ihfanna porrecta (Hrady), Bohnna puticlala, 
d’Orbigny, and Rotaha soIJanu, d'Orbigny. The 
authors express their agreement with Butschli, Faure- 
Fremiet, and other recent workers at the order, in 
considering that the e.xistence of .such isomorphs— 
the formation of an arenaceous instead of a calcareous 
test due to some obscure’physiological reaction--may 
necessitateu Itimately a revision in the classification of 
the Foraminifera. “ We do not think the time has' 
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yet arrived to abandon the generally if 

artificial, system of Brady, which, with modi¬ 
fications, is follow'cd in this Report. But we have 
endeavoured to clear the way towards a -iSpcr zoological 
allocation of the Filuohdse by refraining w'herever 
po.ssil)le from the ireation of new arenaceous .species, 
and retaining our new arcnaceou- forms in the genera 
to which they naturally belong.” 

Among the ncw'ly described ferms the genus Uen- 
dronina, referred to the Astrorhizid®, comprising two 
New Zealand and two Antarctic species, is noteworthy. 
The test IS built of fine mud, sand-grams, and sponge- 
sjiiculcs, and the sessile D. arborescetis assumes a 
complex branching habjt, attaining a height of 5 to 6 
millimetres. The authors believe that the genus may 
he represented also in tropical seas (Indian Ocean). 
Pulyirvuui niiiitar-,^^ •'(Pallas) was found in great abun¬ 
dance in the^y xi^LeaUnd area, at one station “ practi¬ 
cally c\ c r\ organism ” being “ more or less co\ creel 
w'llh It.” It IS a sessile foraminifer of very wide range, 
and the authors’*^ ve made a special journey to C'orsi<a 
so as to study i ^wdos in life in Mediterranean 
waters. Tlie orgarh^-’ in its early tree stage settles 
on some object, w'liwiewith it gains connexion by 
thrusting out protoplasm from its under .surface and 
forming “a thin layer of in<rusling chambers” The 
protoplasm suhse(|uently streams out from these, 
surrounds the young spherical test, and constructs a 
wall of small diamheis whicli overgrow and envelop 
the latter. Finally the iliaracteristic branching, 
arm-like processes grow out. The occiirreiKc of 
siliceous spongc-spicules inside the diamhers of the 
Polytremu has given rise to much disuission ; the 
authors ha\c observed sponge and foiaminifer “tlose 
together anef apjxoximatdv the si^me si/.c,” and do not 
altogether reject the possihiht) of a true s>mhiosis. 

In order to reduee the eust of publication, the 
authors have rcslFuted to a minimum their syn<)n)mic 
references. The eight plates illustrating the memoir 
have been admiralily drawn by Mr. M. IT. Brooks and 
are excellently reproduced. All the workers concerned 
may he heartily <ongratulaled on the re.suits made 
known in this most recent ouK ^mc of Antarcuc ex])lora- 
tion and research. G.’ 11. C. 


Water Underground. 

Nouveau Traite des eaux souterraiues. Par E.-A. 
Martel. Pp. 838. (Paris: G. Doin, ipzr.) 50 
francs. 

N M. Martel’s treatise, stress is naturally laid on 
what he has styled “ spelxology.” For him, 
subterranean water moves in a fascinating world of 
caves. The conception of a general water-table in 
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permeable rocks does not appeal. His conclusions as 
u follower of water by sheer hard climbing and ex¬ 
ploration underground are supported by^ the very 
varied results of borings made near one anotlicr in 
beds regarded as porous by the engineer. M. Martel 
believes, with ny h justice, that subterranean rivers 
do not etch out tlicir own way; they arc determined 
by pre-existing crevices, the Jiadai.es of Daubree. 
In the case of limestone, solution obviously widens 
the original fissure; but it must have been generally 
recognised that tlie long-continued dominance ot the 
joint-system is again and again revealed in tlie plans 
of sinuous caves. 

M Martel, however, does not give geologists much 
credit for observing a relation between the direction 
of surface-streams and the fissured structure of a 
country ; Iiut wc cannot help remembering the account 
of the Drava and Gail system in the first volume of 
Sues-j’s “ Anthtz der Krde,” and tiie exposition by 
Mul\neux and Lamplugh of the Hatnka Gorge ot 
the Zambezi. In the case ot Mosi-oa-Uinya, however, 
M. Martel seems satisfied with the somewhat tatu- 
slrophic views of Livingstone. VVe must admit that 
an examination of our ordinary text-books reveals 
ail iinlorliinate silence on this question of fis-jures 
and vtrcam-erosion ; but surely M. Martel is im lined 
to exaggerate (j). 42) the differences between his views 
and those of colleagues like Liigeon, Kilian, and de 
Martonne. He is accustomed to move adventurously 
in narrow ritt-like ways, along the floors of ravines 
and their (ounterparls underground , but he (unnot 
wish Us to return to the antKiue view ot vallevs as 
gaping fissures in the crust. On a tilted peneplain 
the courses of streams are at first uncertain; they 
are (on-i->lh (l merely b) the general slope* When they 
have woikcd down into the surface of solid rock, they 
at once liegin tci lie guided by the joints, the lines of 
weakness. The walls of the ultimate valleys are due 
to erosion ; the geneial ground-plan is often detei- 
mined tjy that of the joints, the walls ot which aic- 
practically in contact until the streams begin to work. , 

The surface-waters then cut douiuvards. by 
seepage they become subterranean, and the diadases 
prove still more effective in the underworld. The 
details of caves and of disappearing and rcanpcaring 
streams are never monotonous to M. Martel : but the 
frecjuent pliotograi)hic representation of tliem may 
pall a little on the geological or engineering reader. 
Wc must admit that the pictures here given, to the 
number of three hundred, are fascinating and often 
very impressive. In some cases, as m those of the 
canon of Olhadibie in the Basscs-Pyrenc^es, they result 
from very recent exploration. 

The discussion of the origin of water in the Chalk 
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(p. 366) raises important engineering considerations. 
Mr. R. L. Cole has recently dealt with this matter a.s 
regards the south of Knglaml (‘‘The Power User,” 
June 1922, p. 97), and lie treats the body ol the Chalk 
as providing little opportunity for flow. M. Martel, 
in Ills descriptions of ” lapiaz ” or “ lapies ” (p. 531), 
show's well how water penetrates a limestone surface 
and how it proc.ecds to rarnily below, llis remarks 
on the use ot the duining-rod (p 74<;) are philosophic 
and reserved ; he looks for a very extended series of 
trials made on a consistent [dan. The power of divina¬ 
tion, if It exists, resides in the operator and not in the 
instrument used, lie shows, among other interesting 
matters, how the sinking ol aitesian wells w'as known 
to dwellers on the edge ol lltc Sahara (enUiries before 
Moorish engineers were invited to find wul^-r in Artois. 
The ease with w'hich subterranean wu(er may be 
contaminated is attested by grim instances (p. 767) 
of the slow decomposition of corpses interred on the 
battlefields of 1914-18, and by the infedion during a 
whole ycai of the .spring of (jeri)eviller in Lorraine. 

Grknmi i.E A. J. Cole. 


Statics, Dynamics, and Hydrodynamics. 

(1) EUmeuiary Statics of Tivo and Three Dimensions. 

By K. J. A. Barnard Pp \1n-2s4. (London: 
Macmillan and Co., Ltd , 1921 ) 7s. ()d. 

(2) Theoietical Mechama: An Introduciorv Treatise 
on the Prnicifdes oj Dynamics, with Applications and 
Numerous Examples. Hv Prof. K. 11 . Love. 
Third luliLion. Pp. xv-f-310. (Cambridge: At the 
University Press, 1921 ) 305' net. 

(3) and (4) Idromeicantca Diana. By Piof. Umberto 
Cisotti. Parte Prima. Pp. xnii52. Parte .Scconda. 
Pp \iii + i55-373. (Milano: Librena I'klilrice Poh- 
tecnica, 1921.) Jare 24 and 32 ies[H‘( ti\ely. 

(i) T^UOF. BARNARD’S new Ituok makes an ex- 
J. cellent text-book for the higher years in 
pass degree courses and for the first part of honours 
courses in applied mathematu s. The si ope is that 
generally expected, a chapter on forces in three dimen- 
.sions being included. In treatment the book is 
orthodox and safe, so orthodox in fact that centres of 
gravity are left to quite a late chapter, as if the finding 
ol centres ot gravity were an aim in itself. The proof 
of the vector property of couples is very effecliv’e. 

A chapter is added on vectors in space, use being 
made of the vector notation, and the student is referred 
to the author’s “ Dynamics ” for a fuller treatment. 
The modern student of methanics and physics cannot 
afford to be quite ignorant of vector methods and 
notation, and Prof. Barnard is performing a useful 
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service by including them in his books, even if only in 
the form of an afterthought. 

(2) Prof. Love’s “ Theoretical Mechanics ” is a book 
that serious students of dynamics cannot be without: 
the discussions of the principles are illuminating, and 
tltc collections of examples arc useful to botli teacher 
and pupil. Only a few changes have been made in the 
recently iNSued third edition. Perhaps it is permissible 
to suggest that the book would be immensely more 
useful if It partook of the nature of a text-book, and 
included a much larger number of worked examples. 
The student’s mam difhculty m dynamics is not in 
learning the comparatively restricted number of ideas 
and methods given in the usual honours courses, hut 
rather in obtaining the necessary experience for using 
these ideas and methods successfully in the problems 
presented by nature, lly far the most effective help 
that ran be giv'cn him is that contained in a judiciously 
selected and carefully graduated scries of worked 
problems, where the enicicncy value of each process is 
made evident. 

As the author emjihasiscs the importance of the 
fundamental |)rin('iples, tlie volume would be the 
right place for a brief account of relativity in dynamics. 
To leave this latest phase of modern scientific reform 
to the physicist and the philosopher is a mistake that 
applied mathematicians should endeavour to counteract. 

Publishers no doubt know tlieir business and do not 
need the advice of academic men. A protest must 
nevertheless be raised agam.st excessive prices. The 
price of tins new edition will prevent its sale among 
just those young students whose mechanical ideas the 
author wishes to influence. 

(3) and (4) The study of two-dimensional problems is 
of great interest in sc\eral liranches of applied mathe¬ 
matics, as, for instance, in potential theory, electricity, 
and hydrodynamics. It often happens that when a 
three-dimensional problem of importance cannot be 
solved, the two-dimensional case is amenable to modem 
mathematical methods and its solution sheds much 
light on the general problem. This has been the case 
particularly m hydrodynamics. 

The present volumes are the first two parts of a 
treatise on two-dimensional hydrodynamics. Part I. 
gives the llieory of the complex variable and conformal 
representation, which is followed by a statement of 
the equations of motion of a fluid in two dimensions. 
Problems with boundaries .. as sisting of free stream 
lines only, and with bounol^^consisting of fixed 
barriers only, are then discuss«^SPart II. deals with 
jets and other problems, involvin^both fixed and free 
boundaries, while P^art III. will d^ with wave-motion. 

Of the different fj^es ofj|gfci^s discussed by 
Prof. Cisotti, perhaps the moH^ter^ing is that of 
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discontinuous motion of fluid past a fixed barrier—a 
problem that has some bearing on the modem subject 
of aerodynamics. When the barrier is plane, and the 
motion is assumed to be irrotational, with free stream 
lines, the problem has been solved by the use of what 
constitutes one of the most elegant processes of mathe¬ 
matical rea.soning. Curved barriers, however, have 
so far defied solution, except in the sense that when a 
solution is suggc.stcd one can obtain equations which 
define the barrier appropriate to the solution. The 
problem of the curved harrier may almost be described 
as one of the classical problems of hydrodynamics. 
Several interesting cases have been discussed, in par¬ 
ticular by Prof. Cisotti himself, Villat, and others. 

The ordinary text-book process of solving two-dimen¬ 
sional problems in hydrodynamics is to seek a relation 
between tlic complex variable that represents the 
geometry of the actual motion and the complex variable 
involving the velocity potential and the stream-line 
function. An intermediary variable, which is essen¬ 
tially representative of the velocity vector, i.s often 
useful. In dealing with discontinuous motion past 
barriers consisting of plane surfaces, a further inter¬ 
mediary variable is needed, based on the Schwartz- 
Christoffel transformation: the problem is then 
reduced to quadratures. 

For curved barriers, however, this is insufiicient, 
and a new type of transformation has been found 
necessary. The essential idea of this transformation 
IS to make the barrier correspond to a semicircle in a 
new Argund diagram. The general solulion of the 
problem is then defined in terms of a Taylor expansion, 
and the clioice of the coelTicients in this expansion 
determines any particular curved barrier. Elegant 
formula' exist for finding the pressure components on 
the barrier, and the line of action of the resultant 
pressure, but an explicit statement for the latter ha.s 
not yet been published. 

This process, due to Levi-Civita and others, can be 
made to yield numerical results of considerable interest. 
Brillouin has given the working for a set of barriers 
defined by a certain choice of the coeflicients in the 
above-mentioned series. Further, by a process of 
approximation, circular and elliptic barriers admit of 
numerical solution. 

Prof. Cisotti’s resume of the progress in this problem 
during the last fifteen years is masterly, and of great 
use to researchers in the subject. It seems, however, 
that the footnote on p. 179 is based on a misapprehen¬ 
sion. Brillouin has given the conditions that must be 
satisfied if the free stream lines are to have finite 
curvature where they leave the barrier. The author 
urges that these conditions are not necessary. He is 
right, but Brillouin does not mean that^these conditions I 
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are to be satisfied always. As a matter of fact, the 
problems in which Brillouin’s conditions are satisfied are 
those which have the greatest bearing on aerodynamical 
research. Further, Brillouin’s conditions can be used 
to elucidate the rather puzzling question of the difference 
between barriers which arc defined by the same mathe¬ 
matical curves, but of different extents, as e.g. circular 
barriers of different angular extents. 

These two volumes can be highly recommended to 
all who are interested in recent developments m the 
mathematics of two-dimensional hydrodynamics. 

S. Brodetsky. 


Our Bookshelf. 

Regnler ziim Zoologischen Anzeiger. Begrimdet von 
J. Victor Cams. Herausgegeben von Prof. Eugen 
korschelt. Band xxxvi.-xl., und Bibhographia 
Zonlogtca, vol. xviii-xxii. Pp. iv + 695. (Leipzig: 
Wiliielm Engelmann, 1922.) 280 marks. 

Ai.i, who liave had occa.sion (0 use the l)ililiography 
which is l^sued with the “ Zoologischer Anzeiger ” 
know that much trouble and loss of time are involved 
m consulting the volumes not yet indexed in one of the 
five-yearly “ Registers.” They will welcome, there¬ 
fore, ihi.s lariated volume, which indexes, mainly, the 
papers publislied from 1909 to 1911, including also a 
few Irom 1912 and a good many of earlier date which 
had f)reviously escaped notice. It is compiled accord¬ 
ing to the same plan as its prcdccc-ssors. Eacli paper 
is indexed under its author’s name, with an al)brevialed 
title and a citation of the volume and page of tlie 
bibhogiaphy where the full reference will be found. 
There are also cross - relcrences under systematic 
names where these arc mentioned m tiie title, or in 
the brief notice appended to the entries in the biblio¬ 
graphy, and all new generic names are separately 
entered. * 

It was the opinion of Jlerr Heinrich in Mr. II. G. 
Wells’s story ot “Mr. Brithng” that “the English 
do not understand indexing.” It may be only because 
of tins national defect that we find the plan of the 
“ Bibhographia Zoologica ” cumbersome and incon¬ 
venient as compared with that of our own “ Zoological 
Rccoid.” Tlie volume before us is only an index to 
an index. It requires us to take down at least one other 
volume Irum the .shelf before we can find the reference 
we want. It includes ^icither a subject index nor a 
geographical index, and the systematic references are 
far from adecjuate for the needs of the systematist. 
All bibliographies, however, arc useful, if only because 
none of them is perfect, and certainly no zoologist can 
afford to neglect tlie “ Bibhographia Zoologica.” At 
the present time, when the obstacles to the international 
diffusion of knowledge are only slowly being removed, 
the need for such works and the difTicultics in the way 
of compiling and publishing them are alike great. It 
\is to be hoped, therefore, that this volume will soon be 
(followed by others cataloguing the literature of more 
recent date. 

1 . , W. T. C. 
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Report of the Canadian Arctic Expedition, 

Vbl. xii.: The Life of the Copper Eshinws. By I). 

Jenness. (Southern Party, 1913-16.) Pp. 277 

(Ottawa : Department of tiic Naval Service, 1922.) 

50 cents. 

The report of the Canadiiin Arctic Kxpedition, 1913-18, 
is planned to include at le.isl .sixiccn \'olumes. This, 
the ethnographical volume, i^ the work of Mr. 1 ). 
Jenness, a graduate of the Uni\frsity ol New Zealand, 
^who received his anthropological training at Oxford, 
’and is already known as the author of an important 
book entitled ‘‘The Northern D’Entrecasteaux.” 
Mr. Jenne.ss lived for some years in the tents and snow- 
houses of the Eskimo, and tliougii he .says little ot Ins 
personal difluultic.s, the companionship of his Eskimo 
hosts and their strange food must ha\c been a trying 
experience. Witli the lielj) of a devoteil missionary, 
the Rev, II. Girling, who unfortunately died of pneu¬ 
monia at Ottawa in 1920, he has been able to prejwire 
a singularly valuable account ol life m ail* its phases 
among the Copper Eskimos, whose head(]uartcrs are 
on tlie Coppermine River. Fortunately for tliem, 
this land lies in the track of the Great Caribou migra¬ 
tion when the herds move nortliward m the spring. 
They are then able to ('ollec't stores of meat and skins, 
and from this and the seals and llsh, which aic abundant, 
their wants are supplied. Fonnerly lh<ir hunting 
was done with bows and arrows, liiit these arc now 
replaced by rifles, and it would be well for the ('.anadian 
Government to consider whether the use ol imjiroved 
weapons sliould not be controlled in the interests of 
game preservation. 

The book is full of curious facts and is illustrated by 
photographs and maps. “ With the influx ot traders 
and missionaries into the country the comhlions of life 
are fast changing. Famine looms Ics.s in the fore¬ 
ground, but in Its ]ila(c luiropean diseases are threaten¬ 
ing the health of the ('ommunities, and bid fair to rival 
all other causes in their effect on tlie death-rate.” 
'I'hc suggestion that a period of ({uaranline and medical 
examination should lie enfon ed on all strangers entering 
the Eskimo territory certainly deserves serious con- 
siderat ion. 

The Scope of School Geography. By Dr. R N. Rudmose 
Brown, 0 . J. R. Howartli, and J. Maclarlane. Pp. 
158. (Oxford : Clarendon Press, 1922.) 5.?. 6 d. net. 
The authors have briefly reviewed the scope of school 
geography, maintaining two dominant themes through¬ 
out, one the essential unity of the subject, the other 
the scicmtific character of its data and its methods. 

“ Geography, properly speaking, has a definite view¬ 
point of its own and is not a mosaic of loans from other 
subjects.” ” Tlie teaching ol geography is no less the 
work of a specialist than the teaching ot 1 henihstry or 
history.” 

The authors have adhered, and tor school purposes 
perhaps correctly, to the statement that geography 
may be regarded as the interaction between man and 
his environment; but even for the purpose of this 
book it might have been desirable rather to have 
stated the broader and deejDer truth that geography 
has as its field the distribution of the interrelations 
of many phenomena of which human activities form 
but one. 

‘1 
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In the <lia})tt’rs dealing with metenrolog)-, biology, 
oceimogra|)li\, and economics the relations of these 
subjects to geography and the material which geo¬ 
graphy cm and must derive from them for its own 
study IS iiiily discussed. *On the subject of maps and 
m:i))-rtiuling the book contains excellent advice. 
“The practH-al study of maps must entail the art of 
map-readin” ” “ 'The map must lie intcrj)reted.” 

Many will disagree with the authors’ application of 
the term historical geography. Some historical events 
depend for tlieir (omplete interjiretalion on a know¬ 
ledge of geography, but this is not historical geograpliy ; 
it is merely history fully unrlerslood It is possible, 
howe\er, in theory at least, to reconstruct for each 
region the geogr.iphy of past epochs and to see for 
that area not merely the evolution of its history, but 
what Is much more c.omj)reliensi\e, the e\olution of its 
geography This is historical geography. 

The book shuuUl do much to remove the many 
anomalies tvliRli exist m the school study of the subject. 

Withm the Atom ■ A Pofyiilar I'lriv of Kkitron's ami 
{)uanta. Hy John Mills. J'p \ni + 2t5 (London 
Ci. Roulledge and Sons, Ltd., n d ) 6.s’ net. 

What can a scientilir re\iewiT sa\ about books like 
tins on “ popular scene e ? Mr. Mills, who has ([Uite 
a competent knowledge of his subject, sets out to 
initiate those who have no knowledge of physics and 
c'liemisiry (and apparently no intention of accjuiring it) 
into the m\steru‘s of modern atomic theory. Of course 
the task is utterly impossible. Scici.tihc theories serve 
mainly to explain fact.s. and those who ha\e no know'- 
ledgc of (hose fac ts can grasp liillc ol their real mean¬ 
ing Such satisfaction as they can obtain must lie 
w'liolly dilTercnl from that of the earnest student, who, 
even if he admits the mor.dit) of an attempt to delude 
the laity into the helief that they can appreciate 
scientific work without serious study, can never i»e in 
a jiosilion to judge whether an author has hecn sucte.ss- 
ful in tickling the palates of his readers m the manner 
they desire 

However, from the sale of siiiiilar works we imagine 
tiiat tliero are some who will appreciate the mixed fare 
set before them. Very mixed it is, ranging from a 
conversation (in the spirit, hut not the style, of tlie 
celestial dialogues of Fau.st) between tlie author, an 
elec tron, energy and tire rcailer to a more or less sober 
disciis.sion of the difficulties of interpreting X-iay 
spectra. Indeed we find a certain imonsistency in our 
author’s attitude ; if he is prepared to make such a 
concession to sensationalism a-, to asseit that the 
nucleus IS smaller than the electrons which it contains, 
he need not have hogghii o\er man\ (|uite minor 
difficulties which seem to ii** to occupy a dis[)iC)[)or- 
tionale space. J3ut then, as we ..iid, we are clearly 
not 111 a position to judge 

Sud-Bayetn. \’on R. I(. Frame. (Junk’s Xatur- 
Fuhrer.) Pp. v + 423 (Berlin- W Junk, 1(^22.) 
M 32 and 150 per cent “ V'alutazusciilag.’’ 

It is pleasant to think that the State of (ia\ ana was not 
dismembered hj- tlie great Fairopcan peace, and we 
regret that Dr. France’s scientific guide-book c'ould not 
e.xtend a little northward, so as to include the jxtlaeon- 
tological treasures of Eichstatt and the cauldron- 
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subsidence of the Ries. But the finest landscapes of 
the country await the traveller across the southern 
glacial plain. There is much, indeed, to detain liim on 
the “ Niederterrassenschotter ’’ itself. Dr. France calls 
attention, for e.xample, to the forest of Ehersherg, 
willim easy reach for any botanist who visits Municli. 
Here the climatic change m modern Germany may be 
traced in the decay of the giant oaks in the eighteenth 
century, in the subsequent dwindling of the beeches, 
and in the present predominance ol conifers, under 
which w'lld tulips grow. The site of Munich raises 
the ])u/./.le of its apparent extinction in Roman times, 
though Roman roads run through it, based on pre¬ 
decessors built hy {'cltic engineers. The rapid rivers 
are themselves worth watching, as they stream from 
the Alps across the glacial deltas of the plainland. 
With this hook as a companion, the naturalist will 
finally cross the old lake-floor to Partenkirchen, and 
will stand under the crags of the Wetterstein well 
content. G. A. J. (' 

lu the Heart of liaHtiiland By Dugald ('amphcH. 
Pp 313. (London . Seeley, Ser\i< e and Co , Ltd., 
u)22 ) 21s'. net. 

.Mr Campiieli. jircnides Jus readers with an abundance 
of good stories of hig-game hunting, slave traders, and 
names and Isiiropeans whom he has met in ins twenty- 
nine years of experience as a missionary. Ills travels 
range from the Katanga and Angola to the shores of 
I.akc Nyassa. His use of tlie word “ Banfuland,’’ not 
merely m his title hut in the text, may he misleading 
to tlie uninitiated, as he docs not deal with all Bantu 
peoples, hut only w'lth those within the limits men¬ 
tioned I’Aen thus he is not alwa\s siifiicientlv explicit 
in mentioning the tribe to which a partRular custom 
or belief apjxntams. Many of the peoples with whom 
he deals are hut little known, and Ills careful description 
of their culture is a useful addition to our knowledge. 
His account ol secret .societies of \anous types is 
wortliy of note. Mr. (‘ampliel! gi\cs to native c harm ter 
a tribute of*admiralion w'hnii is well deserved, as is 
shown !)\ instances of seif-sac nfice and braverv, while 
he has mucli to say of tlie political sagacity and instinct 
for government displaved by some of tlie tribes and 
iheir chiefs. 

The Techiujue of Bsycho-Analysn By !)r David 

Forsyth Pp vm-ti33 (London- Kegan Paul, 

Trench, Trulmer and Co., Ltd., 1^22.) 5A'. net. 

In Ills book on the technique of psycho-analysis Dr. 
ForsUh deals, from the practical view'pomt, with a 
sulqect w'hith is full of difficulties for the beginner m 
analvtical work. The first chapter is devoted to a 
consideration of the analyst himself; the second deals 
Willi the conditions under which the treatment should 
jiroceed , tlie remaining four c hajiters discuss the 
actual anal V SIS. Dream analysis is excluded as being 
too big a suliject lor discussion in such a hook, and the 
reader is referred to Freud’s “ Interpretation of 
Dreams” for the study ol this side of analytical 
treatment. 

Dr. Forsyth gives much practical advic'c which is 
frequently omitted from literature on the theory and 
{iractice of psycho-analysis. 
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Letters to the Editor. 

\Tke Editor does not hold himself responsible lor 
opinions expressed by his correspondents. Neither 
can he undertake to return^ or to correspond with 
the writers of rejected tnanuscripts intended for 
this or any other fart of NatURK. No notice is 
taken of anonymous communications.'] 

The Acoustics of Enclosed Spaces. 

The acoustics of enclosed spaces intetidcd to hold 
lar^c audiences is now receiving attention, and U is 
rcctjgmscd that good conditions for distinct licanng 
can be obtained only by eliminating tlie reverberation 
ilue to reflection fioin the walls Owing to the high 
velocity of the transmission of sound in m'arly all 
soIkI bodies, the angle at which total reflection begins 
is small. for oak wood it is about b", and for glass as 
h)w as V’ Unless the wave-front is therefore very 
nearly paiallel to a wall it cannot penetr.iti' and is 
sent back into the room. The simple and partially 
efteclivc method of deatlenmg the reverberation by 
eoveritig the walls with a highly porous mateiial, or 
woven slults, is diflicult to apply in large spaces, ami 
a more hopeful solution of the problem seems to me 
to he in the discovery of a substance that can bi' used 
for the (‘xteiior lining of walls and has a velocity of 
liansnnssion not far clilteient from that m an 

Unfortunately our knowledge of the velocity of 
sound in different materials is very scanty. I am not 
awaie that the acoustical properties of the substaiues 
most (.ommonly used m buildings, such as stones, 
brick, .m<l mortar or ])iastcr of Pans, have evci been 
examined My suggestion is to look for a suitable 
material wlneh is Liansparent to sound ami (an be 
backed by highly porous matter which will absorb 
the transmitted vibration If necessary, a senes of 
alternate la)'ers may be introduced In referring to 
the tid^les of Landoldt-Hornslein i lind that the 
subsL.inco winch has a velocity of transmission for 
Sound merest to that of air is cork Tins might be 
taken as a stalling point for further investigation, 
but there aic great ga]>s and inconsistencies in the 

t.diles 

It IS to be rem.irked that at nearly normal mcidence, 
so long as no total reflection takes place, the jiostc'nor 
smlac' of tlu* wall diminishes veiy considerably the 
mteiisiic ol the reflected sound Tins is illnsliated 
by the analogous problem in the thooiA of light 
A])p]jing the n-kwant (“(piations {.A Schuster, 
■' Optics,” p 71) to nornvil incidence wo find foi tlio 
iccipiocal of the intensity of a wave Ir.msiniftcd 
tliiougli a wall I + 7r-(i - ;U-) where r is tlie 
tliH kuess of the wall, X the wave-length in an, and n 
the refraclive index It is here assumed that tlie 
tiiiekness oftliewall is small compaied with the wave- 
lengih measured insid<‘ tlie wall, whicli will neaily 
always Im* tlu* case hor wood the refiMctivc index 
IS about -I, and for^stone it will probabh'^ be of tlu* 
s.ime order of magnitude Ap])lynig tlu* (‘i)n<itions 
and assuming the wave-length to be 250 cm m .iir, 
repr(*senlmg a frciiuency of 130, \ce I'liul Dial a wall 
one metre thu k would transmit 80 per lent of the 
incident sound at 1101 mal mcuk'iici', and this would lx* 
increased to 08-3 pei cent if the tlmkiies>, hi* r('du» i*d 
to locin Apait Irom absoiption, it is to be expeefed 
that stone wails iue fairly Iransp.irimt to sound 
falling ncumally upon them Jbit, <is lias been said 
at the beginning, sound incident at angles slightly 
inclined t<^ the normal is totally retlccted. 

Some interest attaches to the cognate problem of 
avoiding the transmission of sound from one room to 
another. 1 am not referring to the construction of 
sound-proof spaces of comparatively small dimen- 
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sions, such as telephone boxes, where the use of 
absorbing materials is permissible. But we are all 
familiar with rooms, more especially in hotels, where 
everything that is said in one rcxmi can be overheard 
next door This is generally ascribed to the thinness 
of the walls Apart front absorption, which is not 
likely to be vi'rv apprecudile m a homogeneous 
mateiial, no laige diminution of the mtcnsify of the 
transmittc'd sound shouki be ex]H‘<,tc'd (lom a moderate 
increase m the thickness of flu* walls 'J he aliovc 
example shows what may he expected from theory. 
When we deal with biicics and morlai, or lath and 
])liistei, the want of homogeiu'itv may cause a con- 
sulerablc amount of suitlcimg, and tins would help 
m making the increased thickness more elfectue 
Unless mv infoimalion .is to <nii present know'- 
Icdgc is insuHk lent, it would .ijipicu that expeiimeiital 
investigation of the .icoiislical properties of materials, 
with rcgaul to ahsorfition, scaltormg, .ind the rate 
of tr.insimssion, aic much needed at the present tune. 
xSuch investigations may also have .1 theoretical 
mterost, <is they would include expenijients on sheets, 
the thickness of which be<irs a much smaller r.itio to 
the wave-length than wc are accustomed to deal with 
in Optus. Akhiuk Schusilr. 


Some Spectrum Lines of Neutral Helium 
derived theoretically. 

Ir is well known that, owing to tlu* piohibitive 
nature ot the geiUTal problem of lliiee (or moie) 
bodies, Boln’s cjuantum theory h.is proved so f.ir to 
be unable to account for any spectrum lines but tho.se 
forming a senes of the simple Balmeri.in type, 1 e 



where S' is tlu* familiar Kydberg const.int giv’en by 
iir-ine^jcld, and ^ the number of unit cli.irgc;s ton- 
tamed I’l the nucleus, or the atomic number Apart 
from X-ray spectra of tlu* liigher atoms, for which k 
IS replaci'd empirically by a smaller and not necessarily 
a wliole mimb(*r (Moseley. Sommerfeid), and where 
the reijuireiiu'iits of precision arc not lugli, tins simple 
type of formula covers, as a mattei of fact, only the 
spectra of atomic hydrogen {k = i) and of ionised 
helium (k = 2), whicl), having been deprived of one 
of its electrons, presents again the s.ime problem of 
two bodies as the hydiogen atom y\c< ordingly, 
Die known spectrum senes of He', the ultraviolet 
Lyman serie.s, the jirincipal or J'owler’s senes, and 
the Pickeimg senes, are all of tlie simple Balmer 
type, with II-z. 3. \ respectively 

The ncutial helium atom, however, with its two 
ck'ctioiis, emits an entirely different speclium con¬ 
sisting in <t)j of more than a liiindrccl lines (Uiof. 
l’'o\vIer’s latest report contains, pp <>3-«)}, a list of 
105 lines), sonu* apparently ” stray ” lines, others 
anaved empiru.illy into senes strongly deviating 
fiom the lialmer typ<*, but all alike bafiling modern 
tlieoretical speclroseopists Tn fact, not a single one 
ol these one hundred or so obsiu ved hues has. to my 
knowledge, Is-cn accounted for tIu“ori*tKally, the mere 
desire of attempting this being paralysed by the in- 
siipeiahle dilliculty of tlie Ihiec-bodics problem Tim 
IS particularly so in the c.isc of lithium (^ --^3) and the 
higher atoms 

Now, it has occurred to me that, m the absence 
of a geiioial soiutioii (in finite form, of course), it 
may be wortli wink* to try some special solution of 
that classical problem ♦ 

At first a sub-case of Lagrange’s famous solution 
of [772 suggested itself, namely, tlic colhnear type 
of motions, m winch the three bodu*s, in our case 
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the nucleus and the two electrons, arc always col- 
linear with each other, the latter describing two equal 
andoppositelysitualed ellipses around the former. But 
the corresponding spectrum formula, which is again 

of the simple lialmcr typot namely, = 


proved to be entirely useless, as (to judge from one’s 
numerous trials extended up to n = 8) it cioes not 
cover, even withm r5A, a single observed lino of lie. 
This tends to show that smh extremely special 
(colhnear) states of motion, or at least fiassages 
between them, do not occur within the He-atoms, 
or if they do, then only so sporadically as to give 
no light of observable intensity. 

What next suggested itself was the apparently 
trivial class of motions m which Ihc wuiual pcrtHybation 
of the two cletlrons ii negligible Tliough approximate 
only, this (lass of solutions, being miicli broader 
than that of the colhnear motions, would seem more 
likely to cover some actual speitrum lines Jn fact, 
the very first trials gave encouraging results, as will 
be shown presently. 

The energy of tlie system being for such states of 
motion equal Lo the sum of tlie energies due to the 
nucUnis and each of tlie electrons taken separately, 
the corresponding spectrum formula for neutral 
lichum IS, obviously, 



or «< = »>, + »',, where •>, and are any two frequencies 
belonging to ionised helium, and thus represents a 
“ comlhnation principle ” of a new kind. The re¬ 
sulting, hue of He. due to the passage of the two 
electrons from stationary orbits determined by 
to a pair of orbits determined by may 

conveniently be denoted by 

This simple spectrum formula, the sum of two 
Balmerian ones, has yielded so far ten or eleven 
remarkably well-fitting lines, of which it will be 
enough to quote here a few. 

Thus, to start with lines of the type i.f. 


derivable from the Pickering senes of He' 
have the frequencies (vj, v^) 

(;) *51. 


(■;) 


i5i9f8. 


the sum of which gives for the frequency of the 

theoretical line ('— 

V 4.4/ 


►- = 35007. 


This agrees very closely with the nearest observed 
line at X{aii).>85i or i'-35o65. which is tabulated 
among the combination liues of neutral helium 

{Fowler, p. 94). Similarly the members and 

of the Pickering seiies of He- give with the 

(4.4/ 

frequency 


•' = 9875*1 26333-6^ 36209, 


which is in striking coincidence with the observed 
He-line at X = 2761 or v ~ 36208. 

In these examples both v, and i-j ate freiiuencics 
actually observed in He^. .But not less interesting 

are lines of the type ’ combinations of 

' 4*5 'v' 

Pickering lines with those^.oj^ purely theoretical 
NO. 2755, VOL. 11 ^^ 


He^ series ''“4^(^i~^)» covering some 

observed lines of neutrd helium very closely. Thus, 
we have (with AT ss 109723):— 

(ItI).'=27377.’'=3651-8, 

'' = 31579. ^ = 3 ' 65 - 7 . 

the nearest observed lines of neutral helium being 
^3652-0, 3196-7, and 3166 respectively. 

Finally, an example m which both of the combined 
frequencies are purely theoretical is 

^5^)' ‘■"•*’^860, X- 4471 - 00 , 


With the nearest observed He-lme at X-4471-48, 
tabulated (/ c., p. 93) among the diffuse doublets 

Other examples of well-fitting lines and some 
further details are being given in a paper on this 
subject to appear in the September issue of the 
Astrophysical Journal. 

Similarly one could try to ixiver some Li-lmes by 
three pairs of terms, t.e. by ►-= 9N(—^ 

2" s- 1)> some spectrum line.s of the 

wi,* m,* WI3V ^ 

higher atoms by four and more pairs of terms. I.iut 
since, with increasing number of independent term- 
pairs, even a thorough agreement would appear more 
and more likely as the work of chance, it does 
not seem wortli while to push the procedure much 
beyond lithium For the latter element I have 
thus far fouiui (with N== 109730) eight well-litting 
lines, of which the most interesting lines are 


/ 5 -I 4 -i 8 \ 
u. 13-17/' 


»' = 23394-.J and 


\ 5 . T 2 . 2 n 

(,4.10.18/ 


V - 26046-6, 


which arc remarkably close lo the lithium lines ob¬ 
served at ►'-23394-7 and 26046-9. But by far more 
interesting seem, for the present at least, the coinci¬ 
dences obtained for neutral helium. I'hese would 
seem to justify th(^ conclusion that there is a good deal 
of independence between its electrons 

*' Ludwik Silberstetn. 

July 18. 


In my letter of July 18 I considered the formula : 



constructed as if the two electrons did not influence 
each other at all, arid I mentioned that this spectrum 
formula had yielded ten or eleven well-fitting lines, 
of which SIX were actually qifotcd, the reinammg 
linos being given in the full paper appearing in the 
Asirophysical Journal. 

1 now write to say that, to my own surprise, the 
same formula has since covered more than thirty 
further hues of neutral helium, and that when the 
whole ground is swept (by means of an auxiliary 
arithmetical table), almost the whole observed 
spectrum of helium is likely to be thus represented. 
While a complete list will be found m the paper 
referred to, some of these further liues may be quoted 
here so as to give an idea of the closeness of the 

( m m \ 

j as 

already explained, we havCj, to five figures :— 
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Line. 

•'cak. 

‘'obi. 

LiHt-. 

•'eok. 

"obi. 

iv;) 

14968 

14970 

(22 .24 
V 5-7 . 

) •!4843-9 24843-96 

(vif) 

I70i4‘0 

17014-31 

('st) 

24939 

44935 

(‘“) 

T9807 

19805 1 

A 4 I\ 
V 5 5 / 

25159 

45157 

/14 14 
V 5 «■ 

) 19935 

19934 ( 

''ll 22' 

V 5 V> ; 

) 25213 

45415 

' 5 ■ 5'' 

22527 

■‘^ 5^9 1 

^9 i8\ 
V4 8/ 

25822 

25820 

(Vs) 

^3977 

23980 ( 

' 15 :15' 
^56: 

) 25846 

25S49 

/to 20 

) 24261 

2 (26o 1 

^ 13.20 

V 5 6 . 

) 2O053 

2O047 


Tilt* I’-rcgion beyond 26047 ha's thus far not been 
swi'pt sysUnnalically When tins is done, I have but 
lillle doubt llial ninety or more of the one hundrc'd 
and five hues of hcliimi will be accounted lor In 
tlies<‘ circumstaiKos one would feel justified in assert¬ 
ing th<it the absenc of mutual repulsion between tlie 
electrons is not (as 1 first thought} an exception but 
rather tlu? ruK- A siinjile estimate will sliow tiiat if 
the usiud Coulomb repulsion law were valid in any 
of the considered stationary states, the mutual encig\ 
of the electrons would contribute several thousand 
units to 1'. Since it is hard to explain away so many 
coincidences as due to chance, we arc driven to tlii“ 
belief that the electrons within the atom do not repel 
ca( h other even with a small fiaction of the foice 
iisiialh altiibutcd to them In other words, the 
held ol foice of a bound electron schuiis to be entirelv 
engagctl by the nucleus, at least in the case of helinin 
and probaiily of hthiuin, but ])ossibly also in that of 
the higher atoms Luowik Sii.hkusjivIN 

I2<> Seneca Paikway, Rochester, New York, 

July 26 


The Primitive Crust of the Earth. 

In reference to the letter of Dr Harold Jeffreys 
(NvruKR, July 2<), uyzz), 1 wish at once to say that 
nothing in my letter published on July 8 was mtcmlcd 
to expiess my adhesion or non-adhcsion to those who 
suppo. ■ the planctcsimal hypotliesis • Kvcni if w<' 
think I'lit the earth originated m a ram ami con¬ 
centration of solid jilanetesimals, we may, witii Piof 
K A 1 -Jaly, regard its complete fusion at a latci 
stage as a veiy probable event At some time 01 
other, the earth may well have possesse<l a crust 
consolid.ited from “ igneous ” fusion Prof J joly 
now sugg(‘sts to us, with his unfailing bnlli.nicc- ot 
outlook, tile recurnMue of such a crust after siiccessiv <• 
meltings of the globe What I have urged, howcvei. 
is that tlic oldest locks traceable by geologists must 
not be regardt'd as a iccord of a primitive crust 
They arc sedinientsf invaded again and ag.ini b\ 
Igneous matter from below We cannot eoncludc' 
from our Arcluean sdnsls, which are so often con¬ 
verted into conijiosite gneiss, tliat there was ever a 
crust formed of crvstailmc rocks about tin* gkibe 
The "extent of the crust a< cessiblc to gc'ologisfs " 
IS, oi tourse, much more th.m the lilin 2*5 km lliick 
staled by Dr Harold Je(lre>s Owing to the gieat 
movements that bring up aulujue masses fiom the 
depths, locks that consolidated finally under several 
miles of sediments now form a large part of the 
surface. ]kit so far no plamdesimal sediment lias 
come to light, although matter of the mineral com¬ 
position demanded by the liypothesis is associated 
with many igneous upwellmgs. 
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In support of the concluding rcmaiks of Dr. Harold 
Teftreys, attention may bo directed to " A Critical 
Review of Chambertin’s Groundwork for the Study of 
Megadiastrophism,’’ by \V. F Jones, publishccl in 
the Ameruau Journal of Sncii'cc for June of the 
present year. Gkinviiii-. A J. Coi.K. 

Cariickmincs, Co Dublin, Julv 20, 1022 


Peculiarities of the Electric Discharge In Oxygen. 

Si-vj-.KAL \ears ago I described {P/iil Mag. April 
l<)ob) a discontinuity m the elcitric dischatge in 
<j\ygen at prossuics near to o .S mm Namely, when 
a curnuit (o'(k) 25 amp ) w.V'. [lasscd in a discliargc 
tube (diani 2*4 cm ), the elec tin. foice m the positive 
column smldeniy (hanged on shglillv lowering the 
picssure fiom about 11 volts per cm to about 20, 
an ('fleet which could be reveised 1)\- r.'iising the 
jiressure 

Some experniK'nts which I h.ive m.ule recently, 
witli the assistaiue of Ml Jv P Cardcu .diave shown 
that at piessures m the same neighbourlK)C)d, with a 
fixed circuil (battery and r('sistanco). the discharge 
is not iinKiuelv determined, hut uui be one or the 
other of two distinct types, distingiiiMied by a re- 
maikable dillereme in the values of Ihe elc‘ctri(’ force 
within the positive column, one ()f these values being 
about twice the othei '1 he magnitude of the < urrent 
with the higher elecliic foice in its pc^silive column is 
less than th<' other, since the pote11l1.1l difference of 
the electrodes is greater in (ts case . but the cnnenls 
tend to C(|uality when the elediodes are so near 
that the positive column lends to disajipear The 
two discharges dilfer only slightly m appeaiance ; 
the positive column of the smaller one with the 
highei electric force bc'ing somewhat sliorter and a 
tiitle paler than the otliei —both being without stn:c 
in general 

To give an example Witli a battery of 900 volts 
and extern.il resist.nice' 46.T000 ohms, electrodes 21*8 
cm apart in a tube (d 27111111 diameter, and pressure 
o 75 mm , the currents observTcl weie i-i(> am! 0-883 
imlliamperc-'s , tlieii positive columns were nc'arly 
15 and If cm long, and the electric force within 
them about 9 and 18-5 volts per cm respectively 
In this and in many other c ases, me.ms of a certain 
aiiangement, the discharge could be made to change 
from one form to the other without slojijiing the 
cairrent or altering the circuit 

'I'hc' region of [iressures within wlmli alternative 
currents liavc' Ik-c'II so far observed aie from 0-64 to 
091 mm Ihe two tyjx's of discharge ditfer in 
stability according to the pressuie and the magnitude 
ol the ciiiunts, so that the disch.irgc- lends to assume 
one t\pe rather than the other Ihit the' one having 
th(' high elc( trie force m tlie positive column is much 
nic»re clc-limti' .ind inv.iriablc' than tin* othc'i for a 
given ptc'ssure. bi-ing m this n-spc'ct simil.ir to dis- 
chaiges m othci gases, so lli.ct tiuit c'k'ctiic fouc' can 
be deterniinod with miicli mote jirecision, and is in 
fact nearly the same as m h>cliogen 

Since tlu'se c'ffc'cts hold good foi a large range of 
current, it is obvaonsly {lossihlc, b\ adjii.stmg the 
external circ mt, to make two (hscli.ugrs of Hie s.atne 
arbiliaiy magnitude (of the iiccessaiy order) pass 
through oxygen, lietween electrodes at ,i given 
distance apait, at anv given pic.ssuie within the 
fiingc' m cpiestioii, one of wlmti will have the lugli 
electric fon'e m its positive columu and the other 
the low • P J Kikkuy 

Saham Toney Rectory, Walton, Norfolk, 
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Defoliation of Oaks. 

A Rhi KKi Nxr tn the defoliation of oaks, particularly 
<^>n the borders of Surrey and Hampshire, by the larvae 
of Tortn.x uiridana, was marie in Naiurf. on June lo. 
It conclmies with the remark that the effect of the 
(lofoliation IS to check "'Ibe growtli of the trees to 
some extent lot tlie time being, but is rarely more 
serious ” 

At Hasieineie, in the south-west corner of Surrey, 
infestation by the- Tortnx larva' was siifhcienlly 
marked fifteen years ago lo be the subject of com¬ 
ment, and it iicXs continued ever since. In some years 
tlie attacks were sery sevcic For a long timr* in¬ 
fested trees did not ajxpear to suffi-r any sencius iiarm. 
In recent ^ ears, howexer, the American White Mildew, 
Oidium which in the early years of its 

appearance in this country inlcsled the leaves of 
pollard and sajilmg oaks only has invaded the new 
leaves wlur h the tices jml forth after clefoliulion by 
the caterpillais The elfcct of the combined attack 
IS already becoming very serious In the tract of 
country lying between the towns of Haslemere, 
TT'tersiield,*' Midhiirst, f’etwoitli, iiorsham, and 
(jodalmmg, many oaks have been killed outnglil, 
and large numl;)ers are slowly <lymg It seems very 
desirable that these dead anil dying trees be removed 
and destroyed, or they may become centres for the 
spread of beetles desiiuctive to limber. 

E W. SWANTON. 

Educational Museum, Haslemere, 

August I 


Scorpions and their Venom. 

PiiYSAUA m “ Animaux Vennii''u\,’' p 252, says 
that in all venomous amiimls their immunity to their 
own venom is limited, and announces that m an ex¬ 
periment a scorjuon, HttUeus am-traUs, was killeil by 
an injection of the same venom as its own I should 
like to add further observations from peisonal ex¬ 
perience, bearing on this very inteiesting subject 
Until very lecently, by many, and even now by 
some, the aceepteil opinion of men of science was that 
each venomous animal earned its own antidote, le 
was immune to the idlects of its own venom 

So long ago as moo. wlu'ii for some weeks during 
the Hoor War I was statu>ne<l with my company m 
the Blue Kivct mountains opposite the Metrosb(*rg 
Peak in Cajie ('oloiiy, I witnessed numerous lights 
between the diltcrcut sjxocies of scorpions In more 
than a hundred fights between two siorpions, each 
of the same species, whether black, red or yellow, the 
result was ahvays the same, the one tliat was stung 
by its opjioncnt dying almost inimechately, to secomls 
being the longest interval between receiving the sting 
and death. 

The result when diffcrnit species were pitted against 
each other was the sam<', but th.it was to be expected 
C K !■' MoiiAi-Bic.GS 
Hampden Club, Hampden Street, N W.r, 

July 7, 1922. 


Bloomsbury. 

It is to be regretted that in Ins inteiesting article 
on Bloomsbury and the I'niv'ersity of London, Mr, 
Huniberstonc repeats the erroneous statennent that 
Bloomsbury was originally Lomesbury TJiat state¬ 
ment was made by John Stow, London’s first his¬ 
torian, but one can only suppose that he was misled 
by the mistake of some edrly copyist. The earliest 
form of the name known to me is Blcjmdesbene. I 
am writing away from references, but><^t form is at 
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least as old as the fourteenth century. Like other 
place-names ending in -shUry it must be derived 
from the personal name of its owner, possibly 
Blemund. 

The further statement that the Itoyal Mews, at 
Bloomsbury, w-ere burnt down m 1537, is also not 
(juite accurate. The royal stables were burnt then, 
but the Mews {/z’. falconiy) were situate at Charing 
Cross, on the site of the present Trafalgar Square, at 
least as early as 1.J43 (the earliest reference verifiable 
at the moment) It was the transference of the royal 
stables to Glaring Cross that led to the change in the 
meaning of the word “ mews ” to that w hich it .still 
bears. A. Morlev Davies. 

Amersham, July 29. 


f REORiT that my article shoulil have contained the 
errors to wdiieh Dr, Morley Davies draws attention. 
Stow w'loti' “ But in the yeare of Christ 1334. tlie 
26. of H the 8. the king hauing faire stabling at Loms- 
bery (a Manor in the farthest west part of Olclborne) 
the same w'as ficred and burnt, with many gieat 
horses, and great sloie of Kay. After wdneh time, the 
forenamed house called tlie Mewse by Charing Cross 
was new buildecl. and jnepared foi the stabling of the 
kings horses. . . ” H B Wheatley m “ London 
Past and Present ” states that Bloomsbury is a 
corrujition of Blcmuudslmry, the manor of the De 
Blemontcs, Blemiind.s, or Blemniots. Blemiind’s 
Dyche, winch was afterwards Bloornsbiirv Great 
Ditcli, anil Southampton Sewer divided the two 
manors of St Giles and Bloomsbui>. He adds: 
" I hero IS an absnul statement, taken from Stow’s 
Survey, that the name of Bloomsbury was originally 
Lomsber) dins could only have occurred by a 
misprint, in which the 13 was inadvertently droi>[)ed.'’ 

T Ll Humufrstone. 


Absorption of Potassium Vapour In the Associated 
Series. 

In our investigations on the optical propertic's of 
jiotassiuin vapour we found that there were some 
traces of absorption in the above scries at about 
noo'’C , the, results of which were embodied in a 
note to appear shortly in the Phil A.s a result 

of further cxpermienls conducted in the Physical 
T.aboratory of this college-, we now feel fairlv sure 
that wc have detected distinct traces ot absorption 
in the diffuse senes; the bands 5780, 53JO, 5300, 
and 5100 surely correspond to 57S2, 53^0, 53-3, and 
5100 of {2p-m d) 

The well-defined dark lino .J640 previously ubserved 
by us at about 900'’ C. is coniinned to be the com¬ 
bination line (i5-2(-/) recently observed by Datta in 
the vacuum aic spectiiim of potassium (Pioc. Roy. 
Soo , 99, April 1921) and by, J. K Robertson on 
“ Eleclrodelcss Dischaigc in certain Vapours” [Phys¬ 
ical Rcvieto, May 1922). 

At thc'se high temperatures the chemical difficulties 
are so great, and the- conditions in the experimental 
tube so unstable, that, in spite of many attempts, we 
found it difficult to obtain a good negative, on account 
of the tube giving way owing to the cliemical action 
of potassium vapour on its walls. Eiirlher experi¬ 
ments arc in piogress, and we hope to confirm these 
observations by photography, as these experiments 
lend weight lo Saha’s theory of temperature radia¬ 
tion. A. L. Nakayana. 

D. Gunnaiya. 

.. Maharajah’s College, Vizianagram, July 10. 
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A Recording and Integrating Gas Calorimeter. 

By Dr. J. S. G. Thomas, Senior Physicist, South Metropolitan Gas Company. 

U NDERTAKINGS operating under the provisions correction for gas volume a. affeot(‘<i f)v temperature, 
of the Gas Regulation Act 1920, arc recjuired pressure, and liimnidit}^ are hke\vis<- effected by a 
to deliver gas of a declared calorific value to consumers, positive operatuui. 

and charges to individual consumers arc to be based Water Mvamremenl and i'.eneral - Water Hows from 
upon the value of the total thermal energy supjdied a tank, seen m tlie top nghi-liand toriier of Fig. i, 

to each. By calorific value is to be understood the where the level is maintained lonsiatit, through a 

number of B.Th.U. produced by the com- ^ 

buslion of I cubic foot of gas measured at 
60*^ F. under a pressure of 30 inches of 
mercury and saturated with water vapour. 

Under the Act, penalties are to be inflicted 
upon the gas undertaking, if on any da\’ 
for a period of two hours or more tiie 
calorific value of the gas supplied is more 
than 6 per cent, below the declared calorific 
value, or if in any quarter the average 
calorific v^alue is less than the declared 
calorific value. Embodied in Orders under 
the Act are clauses governing the price per 
therm (100,000 B.Th.U.) to he charged 
by individual gas undertakings, and the 
amount of dividend to be paid to pro¬ 
prietors, as regulated by this price. Such, 
in brief, are the main thermal clauses of 
the Gas Regulation Act 1920—the Uharter 
of Liberty of the gas industry in this 
country, and tlie consumers’ guarantee 
that gas undertakings must and wall “ de¬ 
liver the goods.” 

Arcurate gas calorimetry has long been 
of irnportame for .scientific purposes ; cv- 
iremely accurate gas calorimetry is now of 
consequence industrially and socially. 'I'lie 
accuracy of determination desirable will be 
realised when it is understood that, in 
terms of money, an error of 1 per cent, in 
respect of the thermal value of the annual 
gas supply ot Jvngland, Scotland, and 
Wales i<'[>re.sents about 500,000/. 

Prof. (' V. Boys, at the annual meeting 
of the Institution ot Gas Engineers on 
June 22, exhibited and described a record¬ 
ing and integrating calorimeter (Fig. 1) 
which he has designed and constructcil 
primarily to meet the requirements of the 
Act in the matter of continuously recording 
tlie calorific value of towns’ gas. The in¬ 
strument IS, however, immediately appli¬ 
cable to the determination and recording 
of the calorific value and percentage varia¬ 
tion with time of the calorific value 
of any gas. It is of the water-flow 
type, the same water lieing circulated contiiuiouslv nozzle into a celluloid butket [iivotted eccentrically 
through the apparatus and cooled to atmospherk and so proportioned that it overbalances and empties 
temperature, by the hot-air engine and eooling coil into the celluloid water-box shown m P'lg. i. After 
seen at the bottom left-hand side of the figure. This emptying and draining, the binket is released by a 
is an important consideration in continuous calori- clock every half-minute, and the operation is repeated, 
metry, as with another form of recording gas calori- The quantity of water delivered to the bucket can be 
meter at present available the cost of water amounts adjusted by a stop, so that if the gas i.s of the declared 
to about 20/. per annum. The fundamental features calorific value, the rise of temperature of the w'utcr 
of the instrument are: water and gas are doled out flowing in the calorimeter is exactly io° C. On the 
positively at the correct r^pective rates, and the. record . sheet, therefore, corresponding percentage 
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(Itparlurcs from the declared ('alorific value are strictly 
comparahle, heinj; represented by equal displacements 
ot the recording ]>0!nt, whatever the declared calorific 
value. 

'file water doled out p^asses through a small hole 
into a sei'ond compartment of the water-box, and thence 
to the calorimeter ])ropcr. When the bucket is o\er- 
turned, the jet ol water misses the bin ket and enters 
a third compartment of the waler-l)ox, whence it 
passes to a fourth compartment, to lie delivered to a 
small eelluloid water-wheel, which drives, through an 
clastic <'()nneciion, the cscajiement of a one-wiieel 
pendulum ckx k ta king half-seconds, and through an 
inter\oning mechanism called b) Prof. lk>)s the 
“ thinking machine ”—the axle of the gas meter. 

The Has Mvler.-- The gas meter is showm in vertical 
section in Pig. 2, the smalle^l arrow indicating the 
direelion of entry ot gas previous!) saturated with water 
vapour. The meter drum is of celluloid, and is provided 
with l)LU))apcychamhers A,so ihal theduiin is largiiy 
cairied by the water ami not by the axle. The gas 
measured m ari) compartment is therefore contained 



in a ihantber of whieh the sides, ends, roof, and about 
Iwo-thirds of the lloor are independimt til the w.uer- 
level, which can be adjusted to 

ence to the upturned jiomts, lb ( hanges ot water- 
level, even it they should oeair, would eharly have 
little effect on the (aj)a<il\ ol the meter. The meter 
drum rests loosel) on the .i\le, whuii is screwed, so 
that if meter and axle tuin at the same late there is 
no endlong movement ol the duim. The axle works in 
a long sleeve, (', screwed into a biass ring, and vaseline 
IS forced m to make axle and sleeve water-tight. Xo 
stuffing boxes are employed, and the inlet and oulht 
aprons of the usual wet-inelei drum are replaced by 
discs closing the front and b.ick of the usual tour 
compartments. The mdci is cm loscd gas-tight 
within a glass bell !> above, and a spun (opjier bowl, 
E, below. TIv pressure m the meter is about i inch 
of water in excess ol atmosplieru . sm h ev ess being 
due to the imliision in the gas i ircuit of a pin-liolc 
burner to prevent the calonmeler burner lieing extin¬ 
guished hv the sudden slamming to ol a door, etc. 

The Thiukiu^ MaihineH —fins device, already 
referred to, is shown in ])lan in Pig 3A. It consists 
of a small liall-disc-cylindcr integrator, a vertical 
section of winch is showm in Pig. 311, coupled with 
epicyclic double rcduition gear, as sliown at A in Pig. 
3A, inserted between the clock and the meter axle so 
us to control the rate of revolution of meter drum. 
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The cpicyclic device gears down the motion of the 
disc of the integrator in the ratio 3:2, the disc itself 
being geared down from the water-wheel in the ratio 
4 :1. The motion of the cylinder of the integrator is 
geared down in the ratio 15 : i. 

Temperature and pressure corrections to the gas 
volume are automatically and positively effected in 
the following way. It is clear that if the Ivall, B 
(Pig. 3B), makes contact With the rotating disc, C, 



ex'artl) at the centre of the dis(, no roiar) motion 
will be communicated by the disc to the ball and 
(onsc(]iu'ntly none to the cylinder !>. .Sucb a position 
ol the ball corresponds to normal comlilions of 
temperature (bo"" F.) and pressure (30 ms. of nicn ury) 
ol the gas, and may be conveniently reterrecl to as its 
X.T.P. jiosition. 'I'he radial displacement of the ball 
from the centre of the disc is made to depend upon 
atmospheric temperature and pressure as follows : E 
(Pig. 3A) shows in j)lan a glass bell filled with air floating 



in a mercurv' and w'uler seal, and ronnei ted by a lever 
system with a tork which flisplaces the hall to one side 
or other of the ( cntre of the disc, according as the bell 
rises or fulls with change of atmospheric conditions. 
The lever svstem is such that the bull moves i inch, 
ecjual to the radius ot the (ylindor, when the gas 
volume correUion is 10 per cent. Such displacement 
of the ball IS accompanied l)y its rotation, producing 
rotation of the cylinder, 1), whereby endlong motion 
is communicated to the meter drum, resulting in the 
gas inlet to the meter, F, Pig. 2, being further closed 
or opened as required, so that the rate of ga.s delivery 
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reduced to standard conditions is maintained constant the clock. On the paper j)arallcl lines arc ruled 

to within per cent. The corrections effected over during the rotation, indicating definite perceniage 

a period of a month are automatically recorded on a departures of the actual measured calorific \’ahie ol 

drum revolving above the device. The method of the gas from the declared calorific value. 'I'lme 

mounting the meter drum loose on a screwed axle indications arc in like manner impressed upon the 

also prevents the occurrence of accidents should the record. An integrating deCue ^hown on the right ol 

gas supply he temporarily cut off and resumed later, Kig' 4 * operating afiei tin manner oi the Amsler 

dr should the water How cease. The jxissible inter- planimeter and controlled l)\ the position of the 

fcrence of a mouse with the righting of the hiicket recording pen, averages the depaituies of the uilorific 

after emptying is also ingeniously provided for. \alue of the gas from the de<'l.ind (aloiific value since 

The Calorimeter Proper .—This is shown in 
vertical section in Fig. 4. A and 13 are the hot 
and cold water chambers rospettnely ; (' is the 
heat intercliangcr, in which the heat ot the 
pioduct.s of comhustioii derived from gas 
burning at the fused-silica burner, 1), is 
communicated to the stream of water. A 
siIru dome i.s disposed aliove the fiame. The 
interchanger is made ot sheet-lead closely 
folded into fittcen /ig-/ags round the tentr.il 
combustion space. Narrow up-rasl water-ways 
are then formed on one side of the sheet, and 
down-cast gas-ways on the other side. 'J'he 
heated water passes to 13 tlirough llie narrow 
neck in the double partition, 1 C, a device in¬ 
troduced liy Prof. Boys to prevent llie 
i.ilorimeler indicating more heat than is pro- 
duu'd 1 ))’ the gas. Th(‘ co|)[)er (ylinder, 
fixed to the brass ring, G, is so proportioned, 
tiuit lo.ss of heal Jrom the upper part ot 
the hol-w'aler rompartmenl is (ompensalcd 
by the equ.il gam trom the cylinder low'er 
clown l>y the heat inlcrchangcr 

The operative thermomeleis, II an<] J, are of Imass, the indKafor was List set to 7.(r<j, i.e , sime the hegin- 

and arc filled with amyl alcohol. They are closed ning ol the (|Liarlcr. so that, for example, the integrator 

with corrugated brass (overs. A lever system utilising indicating -1-5 would signify .1 5-day 1 per 1 eni. excess 

the llurd dimension of spare, magnifies the dcformalion of calorific value, or a 1 day 5 per lenl excess, etc. 

of the respective covers occurring with change ot The writer is exlremeK obliged to Prof Ifovsiorthe 
temperature, and the net difference of temperature kind manner in wimli he Ims afforded mJurmation 

of the two thermometers, clue to healing, euiUrols concerning tlie insirument, and to Messis. Griffin and 

the position ot an inked pen recording on a roll of Sons for providing llie illiislraiions repioduced in thus 

paper seen on the right ot Fig. 1, kept in motion by arlide. 



The Earth’s “Crust” and its Composition. 

By 'I'homas Crciok. 


term “crust” is frecpiently used in dealing 
1 with the constitution ol the earth, but is seldom 
defined. It is a convenient scientific leim to apply 
to the earth's outermost shell, the only portion of 
which geologists havr much jiositive knowledge, and 
il It IS put to scientific use, it should t>e defined, 
although a definition of it may involve .some hypo¬ 
thesis as to the {ihysical condition of the carih’.s 
interior. 

According to Arrhenius, w'lio assumes that the tem- 
peraturc-gradieiil observed m continental areas is per¬ 
sistent in depth, the lemperaturc of the earth’s interior 
greatly exceeds that of the critical temperature of the 
materials occurring there, lie infers therefore that 
tile interior is for the most part gaseous though rigid, 
and that this gaseous core > scparulccl by a molten 
layer from an outer solid shell about 40 miles thick. 
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Osmund lusher as^umed a molten lundition at a depth 
ol 25 miles. To those who aci ept this view, the term 
“ ciLisl ’’ has a very real and simple significance : it is 
the thin, solid, outer sliell of the e.irlh, underlain by 
niollcn magma. 

.At the present time, hc)\\e\ei, this hvpolhcsis appears 
not to he wudely hc'ld among geophvsieists, most of 
wiiom follow Lord Kehm, Sir ('moige I)arwin, and 
oilier enunenf aiilhontie.s who liave shown good reason.s 
for rejecliiig the hypnihesis ol a molleri interior at 
such depths as postulated by Fisher and Arrhenius, 
and who < laini lliat the earllt is solid llirougliout. For 
tliuse who adopt this \iew the clcfinuion of the earth'.s 
“ crust ” IS a more diffii iilt mailer. 

'i'he prevalent view at. the present day as regards 
the constitution ot the earth’s interior is that it consists 
of an inner core of nukcl-iron about 6300 miles in 
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(ijami'IcT, .siirroundins; which is a silicate shell some 
900 miles Ml thickne.ss. The sib’eate shell is largely 
ullra-basic anfl basic. L>ing on the tliick shell of 
basalt ii- r()( k, which girdles the whole earth, is a com- 
paialivcly thin and discontinuous layer of more siIu;eoiis 
rock-matter (granite and (tnciss), on whuh the sedi¬ 
mentary rocks have been formed in and around the 
(ontmental areas. According to the conception of a 
solid earth so lonsntuted, we dearly have no .satis¬ 
factory basis for (letiinng the eartli's “ crust ” in terms 
of the kind of rock of winch it is made up, and unless 
it can be shown that, at some eoincnient and fairly 
uniform depth, the rock-substanee of the earth under¬ 
goes a critKMl change in its physnal condition at the 
temperature and pressure prevailing there, the only 
available alternati\e is to define the “cjust” in a 
more arbitrary manner m terms ol depth. 

One way of doing this is to limit its lliickness, as 
some authors do, to that outer portion of the earth of 
w'hicli we may be said to lia\e observational knowledge. 
The muNimiftri depth at which rocks obserxable at the 
surface of the cartli lia\e been formed is quite an 
important geological jiroblem from the economic as 
well as from the scientific \iew|)oinl, and one that 
appears never to have been treated adequately. It 
may, however, perhaps saiely be inferred that, Ivy 
observation of surface geological features, w’e have a 
knowledge of the earth down to a deptli of more than 
5 miles, but (onsideral)ly less than lo miles. 

In their most recent estimate ot the average com¬ 
position of the earlli's “ crust,” Drs. ]'. W. Clarke and 
II. S. Washington, of the United States Geological 
Survey, give its average composition down to depths 
of JO and 20 miles The detailed statement of their 
results has not vet been published, Imt is to be issued 
as a Professional Paper by the U.S. Geological Survey. 
Pending the publication of the detailed report, how¬ 
ever, they have given a biiel aeeount of their results 
m the Proceedings ot the N.ilional Academy of Science 
(1922, vol 8, p. 108). 

The method adopted by them for usrertaining the 
average composition of the lillH)s|ihere is lo take the 
average ol triistvvortliv analj.ses of igneous rock s[)C(.i- 
mens collected from various parts of the earth’s surtuee. 
They hav'e included 5159 analyses. Averages are 
given separately for the igneous loiks of the United 
Slates ; North America other than the United Slates, 
including Greenland; Central and South America ; 
Europe; Alriea and Asia; .AiisHalasiu, Polyne.sia and 
Antarctica. In computing the averages for these 
various regions the sum total ol eath constituent was 
divided Ivy the total number ol .inaiysps of specimens 
from the region dealt with. In caleulaimg the com- 
jjosition of the earth's “ crust ” as a vvliole, the jvro- 
portions of the hlbospherc, h)'drosplieie and atmosphere 
for a depth of ten miles were taken us follows :— 
lilliosphcre 93 per cent., hydrosphere 7 per cent., and 
atmosphere 0*03 per cent. The lithosphere is assumed 
to be made up as follows •—igneous rocks, 95 per cent.; 
shale, 4 per cent.; sandstone, 075 per cent.; and 
limestone, 0-25 per cent. Figures are given for the rarer 
as well as for the commoner elements. 

The following is the result obtained for the average 
chemical composition of the igneous rocks of the 
earth:— 
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SiO, 

ISO. 

FcjO, 

FeO 

i\rgo 

CaO 

NajO 

KjO 

H ,0 + 

co„ 

TiO* 

ZrO, 

Cl 


Average Igneous Rock. 


percent. 


Per cent. 

59-12 

F 

0*030 

15*34 

S 

0*052 

3-08 

(Ce.Y), 0 , 

0-020 

3 *8 o 

Cr,03 

0-055 

3 40 

VjOa 

0*026 

5 08 

MnO 

0*124 

V84 

NiO 

0*025 

3 -n 

BaO 

0-055 

I-I 5 

SrO 

0 022 

0*101 

LijO 

o*oo8 

1*050 

Cu 

0 010 

0*039 

Zn 

0*004 

0 299 
0*048 

Pb 

0 002 

lOO'OOO 


The following table shows the estimated percentages 
of the commoner elements in the litliosphere, hydro¬ 
sphere and atmosphere 


Elements in 


Oxygen 

Silicon 

Alimimiuni 

Iron 

Calcium 

Sodium 

Potdssuinv 


M.agiU'smni 
Hydrogen 
lit.iniiim 
Cliicrme 
Phosphorus 
Carbon 
Mang.inesc 
vSulpliur 
Baiuini 
Chromium 
Zireoniiiin 
Vanadium 
Stiontium 
Fluorine 
Nickel . 
Nitrogen 
Cerium, Yttn 
Copper. 
Lithium 
Zme 
Cobalt , 

Lead 
Jioion . 
Glucmuni 


THE Lithosphere, Hydrosphere, and 
Atmosphere. 


I 

2 

3 

4 

49*19 

47 

46*68 

46*41 

25-71 

26 65 

27*60 

27*58 

7 50 

7 79 

8 05 

8-08 

4*68 

4-88 

5*^>3 

5«o8 

3 37 

3-49 

.t <35 

3*61 

2*6i 

2-72 

2-72 

2*83 

2 38 

2-48 

2 56 

2.58 

1-94 

2 01 

2 07 

2-09 

0-872 

0*497 

•^'145 

0*129 

0 64H 

0*98 1 

o*I>96 

0-720 

0*228 

0 162 

0 095 

0 096 

0*142 

0 150 

0 152 

0 157 

0-139 

0-095 

0 I 19 

0*051 

o*io8 

0 n(i 

0-1 16 

0-124 

0*093 

0 086 

0-100 

0*080 

0 075 

0 078 

0 079 

o-o8i 

0 062 

0 065 

o-oOO 

0 0O8 

0'0,|8 

0 050 

0-052 

0*052 

0*038 

0*040 

O-O}! 

0 041 

0*032 

0-054 

0 034 

0-034 

0 030 

0 030 

0 030 

0*030 

0*030 

0-031 

0 031 

0-031 

0*030 

0*016 



0*019 

0-020 

0-020 

0*020 

0 010 

0*010 

0 010 

0 010 

0-005 

0*005 

0*005 

0-005 

0-004 

0*004 

0*004 

0*004 

0 U03 

0 003 

0 003 

0*003 

0-002 

0 002 

0-002 

0*002 

0*001 

o*oox 

0-001 

0*001 

0001 

0-001 

0*001 

0-001 

lOo 000 

100 000 

100 000 

100-000 


1 Avc'ioge composition. Tcn-mile crust, hydrosplierc, 

and atmosphere. 

2 Average composition. Tvvcnty-milc crust, hydrosphere, 

atinosjvhcre. 

3. Average composition. Ten-milc crust, igneous and 
sedimentary rocks. 

4 Average composition Ten-iml^ crust. Igneous rocks. 


A serious defect in the method of procedure on which 
the above estimates by Clarke and Wasliington are 
based is that it makes no allowance for the relative 
magnitude of the difTercnl kinds of rock of which the 
lithos])here is composed. They admit thi.s defect, but 
claim that any errors involved are likely to fve com¬ 
pensating FranJihn Inst., 1920, vol. 190, p. 770). 

Their claim can scarcely be allowed, however, even for 
the outer 10 miles of tlic “ crust,” and still less can it 
be allowed down to a depth of 20 miles. 

As to tlie relative proportions of the rocks composing 
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the lithosphere at this depth, even at 10 miles, we have 
as yet no positive knowledj^e, but the distribution of 
ipneoiis rocks at the surface of the earth, and a com¬ 
parison of oceanic and continental rejfions, give us 
some important farts to guide our reasoning on this 
ntatter. We are prol)ahly not far from the iriiiii if 
wc assume that tlie granitic portion of tlie htliosphere 
is largely restricted to tlie continental regions of the 
earth, .and its thickness may not exceed an a\'erage 
of about 5 miles. If so, assuming this granite lu>cr in 
continental regions to contain on an average 70 per 
rent, of silica, and assuming that it is underlain to a 
depth of 10 miles from the surface by ))asalt containing 
on an average 48 per cent, of sihea, tins would give us 
a silica percentage of about 50 for the average igneous 
rock of the IithoS]>here in continental regions down to 
a depth of 10 miles, which is m agreement with the 
average ol the igneous rock of the crust ” as estimated 
by Clarke and Washington. 

It should be noted that this takes no account of the 
“ crust ” of the oceanic regions, which is probably in 
large part basaltic. We may for the purpose of this 
argument assume that the granite shell of continental 
regions covers half the earth. This is an extravagant 
assumption, but as it doulitless errs .substantially in 
exaggerating the acidity of the “crust,” the error is 
on the right side so far as the present argument is 
concerned. If wc further assume tlie sub-oceanic 
“crust ” down to a depth of 10 miles to he hasuific, 
and 1«» (untain on an average 48 per rent, of silica, 
this Would give us an average igneous rock containing 
about 53.J per cent, of silica fur the outer 10 miles of 
the lithosphere all round the earth. 

TAtcndmg our considerations to a depth of 20 miles, 
there can he little doubt that w'c sliould regard the 


deeper 10 miles us on the w^hole more basic than the 
l)asaltjc material of the outer 10 miles, and it is reason¬ 
able to assume that this deeper layer of basalt does 
not ('ontuin on the average more than 46 per cent, of 
silica. If we make this assumption, then the average 
rock of the eaiili’s “ crust ” as a whole down to a depth 
of 20 miles w'ould contain not moie than about 50 per 
cent, of silica. 

(omparing these with tlie figures given above by 
Clarke and Washington, the mterence we draw is that 
they have probahly much understated the basiuty of 
the earth’s “ crust.” Their average down to a depth 
of 10 miles is, as w'e have seen, only acceptable for 
continental regions, and cannot, be admitted for the 
e.uth as a vvliolc. Si ill less can llieir average for the 
lithosphere down to a depth ol 20 miles he admitted, 
for, as wc have seen, there is good re.ison for believing 
tluil the average rock down to this depth probahly 
corresponds to a gabbro, containing about 50 per cent, 
ol silica, rallier than, as they infer, to i. grunodiorite 
containing 59 per certt. of silica. 

This (jueslion of the average comjKisition of the 
earth's “ crust ” has im))ortanl bearings on many 
scientific and economic proldems. It is quite commonly 
assumed tliat the average igneous rock is intermediate 
in composition, and that granitic and basallie eruptive.s 
are prodmts of dilTercntiation derived Irom inter¬ 
mediate magmas. It seems highly probahle, however, 
that the ava^rage igneous rock of the earth’s crust is 
hasK ; and although differentiation docs undoubtedly 
play an important part m the format kjii of igneous 
ro( ks, the claim tliat granites and basalts are m general 
differentiates from magmas of inlermedialc composition 
has no adequate foundation in the facts known to us 
concerning the petrology of the enrtli. 


Centenary of the Death of William Herschel. 


O X August 25. i822--a lumdrecl ye.irs ago— 
William Iferschel died at Slougli, aged cighty- 
Ihrce years and nine monih.s. Plis scienlilic activity 
had eoniinuccl almost to the end of Ins long life. Ills 
last puhll^!lcd paper was read before the Royal A.stro- 
noinical Society (of w'liicii he was the first President) 
in June 1821. It is the onlv one of his seventy incnious 
which was not puhhsJied in the Philosophical Trans¬ 
actions, ol the yearly volumes of winch lor the years 
1780 to r8i8 inclusive only those lor 1813 and iHiO 
contain noilnng by him, while not a few volumes iiu liidc 
several papers from his hand. PA'en in the last vear 
ot his lile, when Ins son. under his eonlmual guulame, 
made and figured the i<S?-incj) mirror, which was alior- 
wards used by Sir Jolfli Herscliel at Slough and at the 
Cape, It IS recorded that “ the interest he took m this 
work and the clearness and precision of Ins directions 
showed a mind unbroken by age and still capable of 
turning all the resouices of former experience to the 
best account.” 

When Her.schcl, on March i, 1774, began to keep a 
record of what he saw m the heavens with telescopes 
made by himself, it was natural that he should for some 
years show no decided preference for anv’ parlu’iilar 
branch of astronomy. At first ho paid some attention 
to the planets, and determined the rotation-periods 
of Jupiter and Mars. But it did not escape his clear 
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pcneption very long tliat wlial was urgently required 
ai that time was a systematic study of the vast numlier 
ol celestial bodies outside the solar svstem If Herschel 
had not early grasped this fact, and persevered ail the 
last of his lite in his devotion to sidereal astronomy, 
he would never have become a great astronomer, Imt 
would nierelv, like Jus contemjKirarv. Scliroter, have 
been known as an in(lefatigal>)e observer who occasion¬ 
ally did some good work. Put on his way from the 
s(»lar s\steni out in1u sjiacc bevoiid i( Herschel found 
a new planet (rramis), about iwite as lar from the sun 
<is what had up to then been considered the outermost 
planet. 'I'Ihs was not a lucky < ulciU, but a disrovery 
wlui h was liound to be made snoner or later by an 
oliser\'er who searched the lieaveus as svstematically 
as lie did. It was the first imie since the preJustonc 
ages tlnit a new planet was discov’ered. Herschel 
alterwards found two saielliles ol Uranus and two of 
Saturn, hut Jiis principal work was always on subjects 
('onne(“led witli sidereal astronomy. 

“A knowledge of the constriution of the Iic*avens 
has always been the ultimate objei’i ol my observa¬ 
tions,” 'Diis was the opening sentence of his paper of 
i8u, and as he had said mueli the same in the con¬ 
cluding words of his first paper (of 1784) on that 
subject, wc sec how faithful he remained to the plan 
of work he had adopted early in his scientific career. 
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Sp( ( Illations on tlit* ronstruction of the universe had 
been made liefore Iler-schel’s time : by Thomas Wright 
in 1750, by an anonymous writer in 1755 (who after¬ 
wards lurneil out to lie Immanuel Kant, and adopted 
most of Wright’s eonrlusions), by hamlicrl, and by 
Mi« hell. N'one of these wrher.s had made anv observa- 
iioiis on wliuh to loiind their tlicories. lUit Herschel 
would fiuild on ob^i rveil huts so lar as possibk?. lie 
I>egan by altempling to find the distance ot tlie iKed 
stars by measuniig double stars. This turned out to 
be impossible; but the work done was not wasted, as 
liundreds of douhle stars had I)een foun<l and measured. 
When many of these measures were repeated some 
twenty years later, the great discovery was made tliai 
not a few of these pairs of stars were revolving rcuind 
their common eentre of gra\’ity. 'I’lic nebiiLe and 
clusters ol stars weie ne\i svstein.itically searched for : 
2500 were found and their pla<-c s determined, llensc hel 
started with the idea that all nebiiKe were eomposed 
of stars, and he theretore iiuliided c lusters, e\en rather 
.se.itlered oiV-s, m his obser\alion.s, as representing 
will) dense c-Uistets and nebiil.e the different stuges ot 
the sanu* class of hodies. Jhit the disco\erv of sonie 
indiibitalily nebulous stars, cir stars with atmos])lieres, 
made hirn rec-ognise that there must be here and there 
m spac e some kind of “ shining (liiid ’’ ol whu h cliffused 
nebiihe and ])lanelaiy nc-buhe were lorined. This idea 
(oimd very little hivcmr .imong astronomers lor many 
\ears, partic ularly alter the c oinplc'tion ol Lord Kosse's 
6-fool reflector. tlu‘ maker ol which was inclined to 
think every nebula “ resoKable ” \'et llc rsthel w.is 
found to lie neht when Huiigiris prowd many neluike 
tea have a gaseous s[M-c irum. 

Another discover) ot llersc luTs. wliic h was doiiblccl 
or denied until c:()nfiTmc'd elsewhere, was tlic proper 
motion of the sun through space. Here tJure Wiis 
perhaps some excuse lor tlic* doubters, as the material 
available for llie m\esiigaiion was ratiicr scant). 

In order lo uet some idea of the distribution of the 


star.-> ilerschel for some years took observations of the 
star-density in various parts of the sky by counting 
the stars seen in the field of his telescope. Making 
two a.ssumptions—that his telescope could reach the 
boundaries of the Mtlky Way, and that the stars of the 
svstim were tolerahl) uniformly distributed"-he was 
able to construct a rough diagram of the shape of the 
.Milky Way svslcun to which our sun belongs. This 
IS the well-known disc or grindstone theory, according to 
which the slais are scattered between two planes, 
roughly parallel to the helt of the visible Milky Way, 
with a stratum running out to one side to represent 
the bitureation from Cygnus to Scorpio. Xear tlie 
c entre of thi.s sy-Stem (also .spoken of as “ our nebula ”) 
llersc'hel j>lacecl our sun. In after cears, in two papers 
of 1817 and ;8i8, Ifcrschel, as a result of his obser\u- 
lions, was obliged lo abandon iJie idea ol iindomi 
dislrilmlion, and also to recognise that his telescope 
could not reach the boundaries of the Milky Way 
system Hut that the s\stem extended ver) nnicli 
further in the plane' of the Milk) Way than at right 
angles to it, remained his opinion, though tlie concep¬ 
tion of the s) stein being a nebula—chai is, a star cluster 
—Iiad been gi\-en up. 

Ilc-re again there was, towards the end of the 
nmc'lcenlh c-imtiiry, a tendency to aluindon Ilerschers 
results, and the opinion was set lorth in more tliaii one 
c|!Mi(er, that the M!lk\ Wa) is really whal it looks like'— 
.1 huge* ring-slia[)ed elnsler. It has c\ en been suggested 
tliat it Is a gigantic spiial nebula inside which our sun 
IS situaU'd - at fiist sight a rather tempting projiosal. 
Jjiit recrnl researcLc's l)\ Shapley lia\e shown these 
liN'potheses to he untenable, and liis work cm the 
distribution of globular clusters, siiowmg (he cnornious 
distances of many thousands ot light-)ears whieh 
separate them Irom us. agrees in a remarkable manner 
with the ideas workc'd out by the old astronomer at 
Slough e.xartly a hundred cear.s earlier, in the last 
paper he sc'iit to the Rocal Suciely. j. Iv Jv. i>. 


Obit 

Dr Akiiu’r K cxsiAii., F R S. 

TIE death of Dr. Ransome at Bouineinouth in Ins 
eighty-ninth \ear recalls the memory ol a 
-Alanchcster pliysieinn who was a pioneer in the naming 
of female health visitors, and in liie investigation ot 
U]l>errulosis and ot the cvclnal w.ives of epidemic' 
diseases, ile dic-d on Jul) 25, .iiicl h) a striking coin¬ 
cidence, at ihc lirsl mceling c'arliei in the same clav ot 
Sc.'ction l.---ihat of l*revcnti\e Mcduine- ol the Con- 
gicss ol the Koval Sanitary Jnsluute then being lielcl 
m Bournemouth, a message ot appreciation ol Dr 
Ransome’s past work had been aulhonsed. winch never 
readied him. 

Dr. Ransome was horn in Manchester m 18^4. lie 
became an honorary tellow of Coin die and Cams 
Collc'ge, Cambridge, and for many years was eonsuhing 
physician of the Manchester Hospital tor Consumption, 
as well as Brute.ssor of TIvgieiie and Public, Health at 
Owen's Ccdlege, 1880-95. * 

Dr. Ransome’s chief writings rela^^tuberculosis, 
on vvhidi he {)ublished several bopkJWKell as special 
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c.onlril)utions to the Ivpidemiologic al and cither 
Societies. He gave the Milroy lectuics to the Royal 
College of Phvsicians on the causes ot phthisis, and 
received the Parkes Weber pri/e fur special researches 
on tuberculosis. From his experiments he com luded 
that finely divided tuberculous matter i.s r.ijiidly 
deprived of virulence m daylight and in free cuirents 
of air; that even in the dark, fresh air bus some, 
tliough a retarded disinfecting influence, and that in 
the absence ol currents of air*llie tubercle b.icillus 
retains its infeclivily for long periods of time. The 
general effec t ot hts Work was to emphasise the import- 
ance of clisinfec-ticm ol rooms occupied by tuberculous 
p.tlients. At the same lime Dr. Ransome attached 
guaLer importance lo sanitary and .social intfirove- 
inents in the prevcmtion of tuberculosis titan to direct 
attack on the bacillus. 

In epidemiology Dr. Ransome was one of the first to 
investigate the influence ol cyclical waves in producing 
the intermittent prevalence of epidemic diseases, 
apparently independent of the accumulation of un- 
nrotected persons. The Swedish tables of mortality, 
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of unique historical duration, furnished him, as they 
did other investigatore, with the data for the con¬ 
struction of charts, which showed, for example in 
scarlet fever, not only a short cycle for that country of 
four to six years, but also a long undulation of from 
fifteen 1o twenty years or more, which, as lie said, 
might “ be likened to a vast wave of disease upon which 
the lesser epidemics sliow like ripples upon the surface 
of an oc^ean swell ” (Epidemiological Society’s Trans¬ 
actions, 1881-82). 

Dr. Ransome wrote much also on general public 
health subjects, always with a keen appreciation of the 
value of vital statistics and of the pitfalls to be avoided. 
Thus, in any population, except that of a life-table, 
in which births equal deaths and migration is absent, 
a dciilJi-rate of lo per looo does not mean an average 
duration of life of loo years. As he put it: “ under 
present conditions .such figures . . . can only he looked 
for m the millennium, when, as Isaiah says, the cliild 
shall die an hundred years old.” 

Dr. Ransome taught at an early date that “ pre- 
ventible ” mortality extended far beyond epidemic 
diseases; and was singularly accurate in his forecast 
that infant mortality, which “ had not yet received 
full attention from the sanitary administrators ol the 
country,” would hereafter prove largely controllable. 

In a paper contributed to the Lancet, July ii, 1896, 
Dr. Ransome drew a striking comparison between 
leprosy and tuberculosis, arguing tliat in view of the 
close analogy between the two diseases there is reason 
to hope for a dinunution of tuberculosis us striking as 
that already experienced in leprosy. The subject is 
loo large to be expanded in this column, but this paper 
deserves to lie consulted. 

The above lilustration.s of some portions of Dr. 
Ransome’s life-work show how wide w'ere his .studies 
and how prescient his teaching. A special slielf will 
always be reserved for his WTilings hy students of 
tubeiculosis and of general epidemiology. Many years 
ago Dr. Ransome retired to nournemouth, where, until 
a few Wfks before ins death,—when tlie present writer 
rcceiv cd a li tter from him on an epidemiological point,— 
he maintained liis interest m his hfe-sludies. 


PROl'. (il.SBIiRT Ka1>1*. 

By the dcatli on August 10 of Prof. Gisberl Kapp. 
the country loses one of the few remaining pioneers of 
electrical engineering. Prof. Kapp was born at Muuer 
near Vienna in 1852, Ips father lieing German and his 
mother Siottish. At the Zurich Polytechnic lie was 
a pupil of Z.euner and Kohlrausth. In 1875 lie came 
to England, but spent several year.s afterwards in 
travelling on the Continent and m North Africa. Tie 
was appointed engineer to the ('hi'lmsford Works of 
Messrs, (‘rompton and Co. in 1882, and in eonjunetion 
with Mr, (now Colonel) Crompton he invented a system 
of compound winding for dynamos. At this period 
England was the leading country in the w'orld m 
electrical engineering. In 1886—the year in which 
John and Edward Ilopkmson published their classical 
paper on dynamo design—Kapp read a paper on a 
similar subject to the Institution of Electrical Engineers. 

NO. 2755, VOL. no] 


He pointed out clearly the analogy between the mag¬ 
netic circuit of a dynamo and an ordinary elecini' 
circuit. In this year also he published his book on the 
transmission of electrical energ)- which gave a very 
clear introduction to tlie.wliole problem. In the 
autumn of 1894 he ac( opted ilie post nf secretary to 
tJie German A.ssoeialion of Eleclncal Engineers. He 
wasal.soaleeturer tolhe Technical School at ('harlotten- 
burg and was editor of the Elektrotcchnnche Zeitschrijt. 
In 1904 he was appointed tlie first professor of electrical 
engineering lo Ihrminghnin University. 

As an inventor Kapp was m the front rank. The 
Kapp dynamo.s w'ere \ery useful in their day. The 
Oerlikon Company, of Sw'itzerland, built many large 
Kapp maihines. But like ail llie other early types 
the) arc now superseded by iimi hine.s with revolving 
fields and armature windings embedded in slots. Kapp 
also invented many types of measuring insiiumenls, a 
method of making dynamos sclt-regulalmg, several 
ty[)os ol transtormcr, a higli-.specd steam-engine, a 
.system ol distnlniling alternating currents, and a 
method of boosting the return teeders on electric rail¬ 
ways. This last metliod has still considerable vogue 
in this country and in Germany. 

Kapp w'as an excellent teacher. Many of the present- 
day electricians acquired their first ideas of the working 
of electric machinery from his books, lli.s mathe- 
matnal theorems were original and in several cases 
strikingly simple—for example, Ins fornuilte for the 
free period of coupled alternators. He invented many 
laboratory mcthod.s of testing mat hine.s. Ills lest for 
the efliMency of dynamos and his method of getting 
the moment ol inertia of the rotor of a machine are 
particularly valuable. He also invented a method of 
getting the insulation resistance of a tJirce-wirc net¬ 
work without the necessity of shutting down the supply. 
Jfe was one of the carliesi to recognise tlie importance 
ol the phase difference between the alternating current 
and the alternating potential difference. Developing 
the llieory of tlie power factor lie gave a very simple 
geometrical explanation of elivtncal re.sonanre. In 
recent vears he invented a vilwatory {)pe of phase 
advan' cr and pointed out that rnnsideralilc economics 
might be elTeeled by using these niacliines in everyday 
supply. 

Ka[)p was a past president ol the Institution of 
Elcctric'al Engineers and was firesidenl of the Engineer¬ 
ing Section of ihc British As.sociadon in 1915. J^erson- 
aliv he was of a \ erv' kindly disposition and was always 
pleased to give his ('olleagues the laaiefit of Ins great 
engineering experience, lie w.is most hospitalde, and 
was learned m many brandies ot study outside his 
profc'-sional work. A. R. 


Mrs. J. a. Owkn Visof.r. 

Rkaders of natural history works at the end of the 
last century were somewhat mystified as to the author- 
.ship of a number of books piilihshed under the pen- 
name of “ A Son of the Marshes,” with the editorship 
of “ J. A. Ow'en.” The fatter w'as the name under 
which Mrs. Jean A. Owen Vi.sgcr preferred to he known, 
whose deattf at Ealing on July 30, in her eighty-first 
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year, wt niudi regret to have to record. Mrs. Visger 
\va> a worn.in of considerable aitainmcnts, with a good 
deal of nuisi ulinity in her character, both mental and 
ph\si(al. Slu; had an absorbing interest in anvthing 
appertaining to Nature, jind her mind was a store¬ 
house of material acquired during her long life. Her 
powers of observation were great, and she used to the 
full in her literary work the excellent memory which 
Nature had gnen her, and the many ojiporliinities 
whn h trawl afTotded her. 

'J'he ica) “.Son of (he .Marshes” was understood to 
haw been a woiking naturalist in Siirrev, l)U( it is 
|)robaliIe ih.U J. .\. (iw'en’s editorship went a good deal 
further than mere editing. One might say, in effect, 
that (he liooks weie pradiialK written by her. They 
contained nun h interesting natural history gossip, 
following the Ric h.ird Jcdferies style, but, as a rule, the 
inloim.ition was cjuite unloialiscd, and so lost much 
ol iis .srientili<’ \aluc. The boi^ks followed rapidly 
on one another, and amongst them may be mentionc'd, 
“ IToni Spring to I'all.’' “ With the Woodl.inders .incl 
by (he Tide,” “ .\nnals of a Kislnng Village,” “ Within 
an Hour ol I-oncloii Town,” “ Foiest Tithes,” and 
“On Suney ITilK” 

Mrs Visger was twice married, first m 1^63. in wiiieh 
\ear she- went to li\e m New Zeakind There she ic- 
inained for fixe xcmis. visiting Tahiti and the Sandwich 
Islands. She letuined to reside m Kngl.ind in 1876, 
and marnc-d again m icSHj, afterwards Iraxelling con- 
.siderahly in lairope and m the \\u ifie She finally 
rc'turneci to Kngianci in 1913 Jk-side a fc-w books of 
traxel. JIrs. N'isger wrote, “ l‘'oic-sl, laeld, and Iwii,” 
“ Hncls m a Oarclen,” " Ihrds Oseful .mcl birds Harm- 
liil,” and in collaboration with the late J^rof. 0 S 
Jkuilger, “'i'he Country Mcmili Iw .Mcjnlli ” Her 
books are not now icmcI, perhaps, so much as they 
deserx c to be-. 


Prof. H. Battermann. 

Hans Battermann, who died in Blankenburg, Harz, 
on June 15, at the age of sixty-tw’o, has left a record 
of muc'h useful work in astronomy. In his youth he 
studied at Berlin University under Forster and Tietjen, 
gaining the degree of doctor in 1881 for a dissertation 
on aberration. After a .short period at Hamburg 
Oliscrvatory he returned to Berlin as a member of the 
Commission whic'h w’as appointed, under the direcition 
of Auwers, for the discussion of the results obtained 
at the transits of Venus in 1874 and 1882. Hiiring 
this jienod he olvservcd a long senes of occultations of 
-Stars by tlic moim, utilising them to olitam a v.tlue of 
the moon’s jiarallactic inequality, and henre of the 
solar parallax ; the value that he found tor the latter 
was 8789", which Is a good approximation to the 
accepted \aliie; a still longer series of occultations, 
ohserxed nc‘ar the first and last cjuartcrs of llie nmon, 
should give a very accurate solar parallax. Battermann 
also cunducled two other useful inxcsligatioris at this 
time, one on the nature of the images m a hcliometcr, 
the other a triangulation of the Pleiades with that 
instrument. In 1888 he observed lor nine months at 
tiie (jotlmgen Obserxatory ; on his return to Berlin 
lie look the chief part in the star oliserxations with the 
transit circle, and in their rcducliori to a Catalogue, 
including tlic disc-ussion of proper motions. 

Jn 1904 Battermann was appointed professor and 
director of the University Observatory at Komgsberg ; 
he continued there his researches on proper motion, 
and also cjliserx ed further oc( ullalions with the 13-mrh 
refractor. He was compelled to resign his prolessor- 
ship in 19H) llirough a comjilete breakdown m health, 
brought cm by overwork, he retired to Blaiikcmburg, 
where he clic-d three )ears later, alter iiukIi suffering. 

A. C. 1 ). C. 


Current Topics and Events. 


i>R .M. O I'ViKsTi R, who. since NovcinbcT 1018. 
Ji.is been cliicM t(»r c.| tlic S.ilters’ Jiistitutc of Induslii.d 
Chc-niisti\, Is rclincjiiisliing tins post at the end of 
next month, h.ixing liceii appointed director of llic 
Indi.in Insliliite ol Science, Iking.ilorc He expects 
to take up his new duties i-.iiiy in November 


A NJ.xv Inulogaal station lor the study of limno- 
logic.d jirubiems ,incl loi rcscMich on the development 
ot fresli-w.itei lishc-s has bee 11 established at the- Lake 
of Tiiisiineiio, m Cinbna I'lie Umversity of Perugia 
h.is assumed icsponsdalily. .md the* diici'tor ol the 
station IS the' juofessor ol pliv'siology, fir Osvaldo 
Poiimanti FiirtluT dc-taiK >>{ the (“quipnicnt arc 
promised at <111 eailj date 


Thi, c-.\cavalioiis <it tlie Mc-arc- J,.ikc“ \'i]lag<', near 
(Bastonbiiry (Shapwick and Ashcolt arc tlie iie.uest 
stations), will be rcsunmcl by the Soincrsctsluif 
.\rch.e<)logical and Natural History Societv on .\iigusl 
25, and continued until SeptembcT <) (c'xcliisivc' of 
the filling 111) As in previous years, the work will 
be under the pcTsonal direction of Dr. .Arthur Jhilleid 
and .Hr H St (George Ciraj' The antifinties dis- 
coveu'd in past vear-. at Mcare are cxhBiitccl in the 
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Somerset County Museum at the society’s head- 
(piaitcM's, Taunton Castle, while* those* from the 
Glastonbury f-ake X'lllage (dcscnbcci in two royal 
quaito volumes) aie In be sec-n, foi the most part, 
m tlic* Muscimn at (daslonbury Don.itions are 
needed and will gladly be recetvc'd by Mi St George 
(irav-, at the Somcisc-t ConiUy .Museum, laimton 

O.Nh of the oldest organisc'd sc.icnlilic societies, tlic 
“ SchweizcTisclic NCiturlorsc hende C>csi-llschafC” is 
lioldmg Its lo^rd Annu.-d .Meeting at Herne on August 
2 1-27 In addition to the usual business of 1I10 society, 
thcie will be scientific discussions, and a number of 
inqioitanl papers will be read, including . ” 'Die 

T rend ot Modc-rn Physics,’’ Di (' Iv Guye (Gencv.i) , 
“'IJie N.itiiie ol tlie so-called (General Nemoscs,” 
Ihof S.dili (Herne) , “ 'I lie Aar Massit -an JCxampIc 
of .Alimie Grannie Intrusion,’’ J)r. li Hugi (Herne) , 
'■ The Natural fnnin of Substances as a Physical 
Pioblem,” Ur V Kohlsclmttcr (P.crne) . “ F.xpcn- 
mental Genetics m regard to the Taw ol Vaiiation ” 
(illustratc'd by lanlern slidc.s), Ur \ Pictct ((icneva) ; 
and “ Investigations into the Physiology of Alpine 
Plants,” f)r (> Senn (Belle) Jtanquets will be held 
at tlvc end of each session, and thcie will be concerts 
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and other social functions. Those wishing to take 
part in the meetings may do so on payment of a fee of 
tiurty francs, payable to the “ Postclieckkonto No 
III. 1546” of the “ Ndturfonschende Gescllschaft,” 
Berne. 

Among the Civil List Pensions granted during llie 
year ended Maich 31, i<j2z, and announced m 
Parliamentary Paper, No 137, just published, \vc 
notue the following — Lady Llctcher, in recognition 
of the services rendered by her late husband (Sir 
T,a/nnis Fletc.her) to science, and m consideration of 
lier circumstances, 60/ , Dr. f'rancis Wainei. in 
recognition of the scT\ices rendered by him in his 
inve.sligations into the mental and physical condition 
of defective children, and in consideration of his 
ciiMimstances, 100/ ; Sir George Grc'enhill, FHS, 
in recognition of his services to science and his 
ballistic woik, and in considciation of his circnin- 
staiKcs, T_*5/ , Mrs J M Miller, 111 recognition of 
the service's rendered by lier late husband (Dr 
N H j. MiIIct) to agricultural science, and in con- 
sidc-ration of hei circ.unistances, 50/. , Mrs Alice Mabel 
\ sslier, in recognition of the service's rc'ndered by 
hci late husband (Mr W A iC I'sslier) to geologic al 
science, and in consideiation of her ciicuinslances, 
30/ , ^^rs Agnes F Walker, in recognition of the 
scTMces londercd by licT laU* husband (Mr tieorge W 
Walker, I' K S ) to scic'nce. and in consideration of 
hci circumstances, 75/ , Tlie Missc's Icllc-n C , 
(urtrude M , .Mice R , Katherine K and Mary 1 . 
Woodward, in recognition of the services rc-ndered by 
their iaic' father (Dr llenr)’ VV’oodward, F'S ) to 
geologicvil science, and in consideiation of thou 
circumstances, 125/ 

On August ic), t8j2. a hundicd years ago, dic'd 
Jc'aii Hapliste Joseph Delainbre, the jlliistnous 
astronomer and permanent secretary to the Pans 
Academv of Sciences Born in Amiens, September 
!<;, T7.p>, Dc'lambre became' a student in Pans and 
fiisl gamocl a hvc'lihood as a translator and a tutor 
A fnendship with Lalancle led him to astronomy, 
and among Ins earlier work was the torination ot 
table's of Hcrschel’s newly-discovcied planet I 'ramis 
With the' ri'volntion caim* the proposal lor a r.itional 
system of weights and measure's, and on the lormation 
of a (ommisston to carr) the scheme' through. 
Del.iinbie and Mc'c ham were instnuted to nu'.isurc* 
an aic of menchaii from Dunkirk to Rarcc'lona Often 
intenuptod, this {freal work oecupic'd the vc'ais 
I7<12 to I7<i</, while' the results were given tiilly m 
Delanibie’s '•Base' du S\stc!'me mc^trujuc' detim.il, ” 
pubJishc'd m 180G 10 \’ariou.s appointments fell 
to Delainbre, in 1807 Ik* succeedecl Lalandc at the 
College cle Fiance, and as sc'cictaiy to the .\cadeiny 
of Sciences he wrote many Hog ,a and repcirfs His 
later >ears were hugely devoted to tJic' writing of 
his grc'at history of astiononn, live volumes ot 
which api>earc‘(l during 1817-1821, while tlie final 
volume was published five tears after Dehiwbrc'ff , 
death. Dehimbrc is buried m the P^re la Chaise | 
C emetery. j 
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Mr. If. G. Smith, formerly assistant curaloi <ind 
economic cliemist at the Sydney 7 'cchnoiogical Mu- 
SGuni, has bc'cn awarded the David Syme Kesearch 
prize ot the Dmveisity oi Melbourne. The pri/c, 
which consists ot a medal .md a sum ot 100/. is awarded 
lor the best thc'sis based upon ongmal scicntdic re¬ 
search connected with tlie material .uul industrial 
development of Australia Mi Smith is the' leading 
authority upon the chemistry <*l the esseiili.il oils ot 
the eucalypls. Woi kmg l.irgclj'm collahoralion with 
his botanical colleague. Mi l< 1 ' Hakc*r, and as a 
result of neaily thiity ye.iis’ .issiduous rese.ircli, he 
has bec'n <il)le to cstcdilisli <1 lemark.iliic correlation 
between chemical .ind botamc.il charac leiistu.s m 
this complex genus, .uid an evolutionary theory 
accounting lor the loiination of the vatious sjiccics ot 
Ivucalyplns lias been advanced b) him and Mr. Raker. 
Since his retiiemenl from the Sidney rcclmologic.il 
Museum, Mr Smith, .dthough m Ins sexeiitietli year, 
lias been actively cng.igcd in fiittlier vVoik 111 the 
Org.imc Clioimstry Dcpartmc'nl of Die rmvcisityot 
S)dncy, m association with Plot Kcad. 

In ac( oidance with its policv of pMimotmg sciciititic 
investigation m Australia, the .\ustialiaii National 
Research Council has ‘Ic'cided to publish a cpiarterly 
catalogin', comprising a list of lilU-s, aulliors, and 
jourmds of publication ot s( icnlihc lese.irch j'ajiers of 
Australian oiigin, wlu'tlier appi'.nmg m .\ustr.ihan 
or ollu-r jouiiials riio catalogue', which will also 
contain a brief .ilistiact supjihcd by the author of 
each pajH'i (oncenied, will Ix' entitled .liislralKUt 
Scifiici- Ahtract^, and will l>e under the control of an 
editoual coinmiUt'c icprc'sentmg the vaiioiis liranclies 
of scieiue corresponding with the seetional arrange¬ 
ment The personnel <>f the eelitoiial (ommiltec' is as 
follows Prof il (i ( hapman. Dr 1 . A Cotton, 
Mr j J i'letclier, Mr A (obson, Pirit J Kcad, 
Prof O r N'onwillci, Mr G .\ W.iteihouse, and 
Piof R 1 ) U'.itt, with Dr A R Wnllaun as editor- 
m-clucl 'I'he catalogue will be published in Svdiioy , 
it will ])(' issued free of charge to mcmlxTs and 
assoi lates of tlie Austrahnii National Research ('onncil, 
and a number of cojiies will be used for cxcliaiigo 
jniijiosc's It is hopeil to issue tin* liist minibei this 
month 

ICxc i.i’i lON.vi I V iieav V rams fell m manv jiarts of 
haigland dmmg the August Rank hohdav week-end 
aiul the following d.ivs, (aiising not onlv discomfort 
Imt doing also a large aniouiil of d.inuige m sevetal 
dislncls rile jinmary r.iusc of the r.imfall was the 
arrival of a cvclonu distiiiLance Irom tlie \llantic, 
the core or u'lUre of the stinm being situated lU'ar the 
r.and’s Fnd at 8 a m on Sund.iy, \iigust ti, reaching 
Poilland by _> o’clock m tlie aftciiioon, and passing 
over the Islt' of M'lghl at 7 o’clotk m llic evening 
It w.is a few miles ti) the north-west of Loinion at 
8 \M on August 7. and passed over C.imbndge at 
2 o’clock 111 Iht' afternoon, rc'.icliing Spmii Head by 
7 o’clock m the evening 'Vlic disturbaiice had arrived 
near FLiinhoioiigh Head .li j .a .1/ on August 8 and 
afterwards passed away over the North Sea, but the * 
arrival of another disturbance occasioned a renewal 
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of the rains During the iz hours ending 6 v.m. on 
August 6 Ihf fall of rain at Hournemouth was about 
If inches. At Harrogate the aggregate rainfall was 
nearly 5 iiicIk's for the three clays ending Wednesday, 
August 0 Xottingliam rc\gistcrcd 3-.^ inches of ram 
for flic >4 hours ending 7 p m on August 7. Sheffield 
cMjx'ricnced exceptionally heavy ram on this dale, 
winch occasioned lloods, and there was a renewal of 
the floods m the late evening of the following day. 
At Leeds, hetwi'cn tlie nifirning of August 7 and mid¬ 
day of August <j tlu’ rainfall measured 3 inches, 
w'huli is said t<» he tlic highest ever recorded m the 
city At Melton Mowbray the ram measured .j-83 
inches for the z\ hours ending o i> m on August 7, 
and at Doncaster the measurement was ,po8 inches 
between midnight on August <> and 6 30 p m on Augii.st 
7 Violent thunderstorms occurred generally m the 
south and cast of h'nglaiul, and m l.ondon on the 
afternoon of Augnsl 0 a storm was accompanied 
by a he.ivy'fall of had. At Hampstead the hail¬ 
stones remained unmelled on the ground for .several 
liours. 

SwAiow, situated on the China coast at the mouth 
of the river Han and m the ]-'ormosa Stiait, was 
visited by a typhoon ot ternlic \ioIence during the 
night of August 2-3; the storm lasted about six 
hours, starting at 10 pm on August 2 The prc-w'ar 
population of Swalow is given as 60,000. >iiid an 
estimate, made a week after the disaster, of the loss 
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of life at Swatow and the surrounding district is said 
tf) be probably 50,000. She other towns besides 
Swatow are said to be destroyed. The water rose 
ipiitc suddenly, partly submerging houses and 
buildings. Trees were uprooted and telegraph poles 
blown down Sampans and native craft were blown 
hundreds of yards inshore, most of the occupants 
being drow'iied. and many large vessels w'erc driven 
ashore, More than 2000 vessels annually enter the 
port The occurrence and characteristics of typhoons 
in the China Seas liave long been studied and are 
compaiatively well understood. The recent storm 
was probably one of the type shown in the “ Baro¬ 
meter Manual for the use of Seamen ” published by 
the .Meteorological Office. The period of occurrence 
is from June to September. These storms usually 
originate m the neighbourhood of the Pliilippines 
and travel nortliward or north-eastward, striking or 
skirting tile China coast and afterwards passing near 
to Korea and Japan. The typhoons are commonly 
warned from Manila or Hong-kong, but the warning 
can, at the best, only lessen the amount of damage 
The Hong-kong Government has greatly aide<l m 
relieving the distress occasioned, and the British have 
been helped in this by the Japanese. In the Hacker- 
gunge, Bay of Bengal, cyclone, in October 1876. the 
loss of life by drowning was estimated at 100,000, 
and the deaths afterwards from disease directly <lue 
to the inundation added anotlier 100,000 to the 
number 


Our Astronomical Column. 


CoNjrNxtiox or Vi.nus .\ni> JueurK—.\ con- i 
junction of thc.sc bnlliant planets will occur on .Vugust 
26 at iSli G M 'I', wlien X'emis mil be 2^ 20' south of 
Jupiter. Venus will set at 8I1 i im , and Jupiter will 
set at 8h 2 pu G M Sunset (x ciiis at jh G M T , 
so that the two planets wdl set about i| hoiiis after 
the sun. Twilight will be \eiv strong in the western 
sky just before Die setting of the fw<» jflanets, ami in 
order to obseive them il will lx- nece.ssary to look 
from a position which coinniunds a clear open \icw 
of the western sky near the hoii/on 

On August 25 Venus and Jupiter will be in con¬ 
junction with the moon soon after midnight following 
the date mentioned, and on August 30 will be in 
conjunction with Mars m the iwisung The west¬ 
ern sky during tin* last week of August will be ex¬ 
tremely mleresting, the neiv moon b<-mg there and 
Venus. Jupiter, and Saturn also \isible in the same 
region. 

TnhO rbital Distant. rs ofSatkiliifs ani> Minor 
P i.ANKls—Prof. G Armcllini in lyiS published a 
law of planetary distances m tlic form i 53’*, where n 
IS given successive integral values from -2 for 
Mcicury to + 8 for Neptune. The two integers f2 
and +3 arc assigned to the asteroids, while 4 6 is 
left unused. It can scarcely be claimed that (except 
111 the case of Neptune) it shows great superiority 
over the law of Bode. Hovwever, in a finther paper 
{Setenha, August 1922) he notes that lus colleague 
Prof. Burgalti has applied the law to the satellite 
systems of Jupiter, Saturn, and Uranus, the formulae 
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being i-8o", i'34", and 1-31" respectively. In the 
case of the Jupiter family the indicc.s are -3, -2. 
-1,0, +1 for V and the four bright satellites, +2, 
+ 3 arc unused. +4 is assigned to the two .satellites 
VI, ViT. while +5, +6 arc given to VIJI, IX ro- 
s^xctivcly. The author erroneously gives a distance 
to IX half a.s great again as that of VJIl. The two 
m re.dity form a twin pair like VI, VII. Since the 
law gives no explanation of vacant spaces or of pans 
of .satellites, its claims to rest on a physical basis aie 
not convincing. 

The remainder of tlic paper deals witli the asterodi- 
orbits. The g.ips at the distances where the jienods 
are half and one-third of Jupiter’s arc not ascribed 
lo the direct action of that planet, but to some 
i primitive agency winch determined both its distance 
and theirs. It i.s, indeed, hkclirf that the asteroids 
will play an important p<ut in future discussiou.s on 
tlie cosmogony of the solar system. 

Prof. Armdlim cites an interesting point about 
planet 434 Hungana. Its distance from the sun, 
1*95, is the precise distance at winch Leverrier .stated 
tlnil enormous perturbations in inclination would 
develop, causing oscillations of 53“. Chaihcr, how¬ 
ever, pointed out that Leverrier had included only 
first-order perturbations; he estimated that the 
inclusion of higher terms would diminish the oscilla¬ 
tion to 17® or less. Finally, Prof. Armcllini lumself 
has effected the complete integration of the expres¬ 
sions, using elliptic functions, and finds that the 
oscillation of the inclination is only 3^°, a quantity 
of the same order as that of the major planets. 
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Research Items. 


Colour Symbolism. —In the June issue of Folk- 
lore (vol. xxxiii. No. 2) Mr. D. A. Mackenzie contributes 
a paper on colour symbolism, which contains a mass 
of interesting facts. Egyptian colour symbolism 
was already old at the dawn of the Dynastic period. 
In ancient Europe it was restricted by the conventions 
of Cave art, and the range of colours used by the 
Cro-Magnon artists was limited and confined to earth 
colours only. There is clear evidence, however, that 
people in Aurignacian, Solutrean, and Magdalenian 
times attached a symbolic value to certain, if not 
to all, colours. Small green stones were placed 
between the teeth of some of the Cro-Magnon dead 
interred in the Grimaldi caves near Mentone—an 
interesting fact m connexion with the ancient 
Egyptian belief in the magico-religious value of green 
stones. The writer is, however, mistaken in extend¬ 
ing the analogy to China, where, it is said, green jade 
was placed in the mouths of the dead ; on the 
contrary, the use of green jade for this purpose was 
exceptional 

Jurassic Birds. —Dr. Branislav Pctronicvics, who 
has pubiishcil several papers on fossil vertebrate.s in 
the Annals and Magazine of Natural History, now 
states the results of his examination of the original 
specimen of Archaoptcryx niacruru preserved in the 
British Museum (Natural History) in a paper (“ Cher 
das Bccken, den Schiiltcrgurte] und cinige anderc 
Tcile (lev Londoner Archaeopteryx'’) published separ¬ 
ately by Georg and Co of Geneva. His most 
important conclusion is stated so modestly on p. lo 
that it might easily escape recognition He feels 
that the differences between the Berlin and London 
specimens referred to Arclueopteryx. which caused 
Dames to sejiarate the Berlin bird as A. Sicnicnsu, 
are siifiiciently increased by his recent researches to 
allow of the formation of two genera He pioposes 
therefore to include in tlie established order Arclue- 
ormthes. Arclheornis, the Berlin specimen, and 
Archaeopteryx, the London specimen. The latter 
(p. 18) is held to be the more primitive type, and the 
shoulder-girdle (p. 24) even .suggo.sts that the two 
genera almiild fall into different families. The author 
perceives mi early carinate type m Anha'ornis and 
an early rafite type in Archa'optetyx, and indicates 
that a convergence of the two important divisions of 
birds should be found farther back in some dcscciul- 
antof the l,acertilia. The dinosaurs lie on a separ¬ 
ate branch, converging with the bird-btanch in 
some ancestral reptile. We shoiihi like to have 
Dr Bctronievics’s views on Coinp.sognathus and 
Podokcsauru.s (Nature, vol. 109. p. 757). 

MosyuiTo Control —Apart from cerlam war¬ 
time measures m the neighbourhood of a few military 
camps, scarcely anything has been attempted in this 
country in the way^f the reduction of mosquitoes, 
but an example lias recently been set by the Haylmg 
Mosquito Control, which, under the direction of Mr. 
John Marshall, is doing very useful work, both 
practically and experimentally. The Report just 
wsued by this body summarises what has been (lone 
since its foundation in the autumn of 1920. It was 
found that in Hayling island the two common 
domestic species {Culex pipiens and Thcobaldta 
annulata) were almost negligible as pests, by far the 
greater part of the annoyance being caused by the 
•'salt-marsh species {OchlerotatusMHiis). So numerous 
was this species that it was roughly calculated that 
two million larvae were destroyed by paraffining in a 
single afternoon. Although last year's drbught did 
not seriously r^4ict the breeding-places of 0. detritus^ 
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the control measures adopted proved very effective, 
as was shown by comparison with other places along 
the .south coast. The very successful use of soluble 
cresol in small quantities as a larvicido has already 
been described in Nature by Mi Marshall (June 10, 
1922, p. 746). Important experiments are now being 
carried out to ascertain if possible the range of flight 
of 0 . deintus. Some kinds of salt-marsh mosquitoes, 
especially 111 North Amerua, liave been shown to 
make large migiations lor distances of many miles. 
If 0 . detritus shares these habits local control work 
may be rendered largely nnavailmg, though the com- 
jiarative immunity already olitamed by the contr«>l 
goes far to .sliow that tins is not the case. 

pHiLirpiNE Foraminieera —Mr. J. A. Cushman 
has published (Bull. 100, Smithsonian Institution, 
H.S. Nat. Mus.) a monograph on the h'oraminifera 
of the Philippine and ailjacent seas, based on material 
from shallow water and from nearly Ooo dredgings. 
The shallow water examples—from Iqps than 30 
fdtiioms—are characteristically tropical, most of the 

f enera being those of similar areas in the general 
ndo-Pacific region, many of tlic species being, 
however, distinct. In the deeper water, 100-300 
fathoms, there is an exceptional development of the 
Lagcnidir, and in the colder deeper parts of the 
region a great development of arenaceous forms, 
cspeciall}’^ Astrorhi/ida3 and Lituolidn?—many of the 
characteristic genera and species of cold waters in 
high latitudes being repiesented. This supports the 
view that the wide distribution of these arenaceous 
forms in cold waters is dependent more on temperature 
than on depth The largest of the living calcareous 
Foraminifera, Cydoilypeus carpentcri, of which speci¬ 
mens about 2j inches in diameter were obtained, was 
dredged m quantity in ])arts of tlie area. The 
systematic part of the work records 568 species and 
gives notes on their chai actors and distribution ; 
figures of the more important species are given in 
100 plates. 

TiiJv Microscopic Dltp.rmination ok the Non¬ 
opaque Minerals —The method of identifying 
minerals by detenmning their indices of refraction by 
immersing or embedding their powders in media of 
known lefiaclive index n'ceives immense extension 
tluough Esper S. Larsen's memoir licanng the above 
title (L S. Geol Survey’, Bull. 679, 1921) The tables 
given contain data for about 950 mineral species, 
and the methods of determination are adequately 
described 

Brk-Devonian Geology OK Great Britain. —The 
Quarterly Journal of the Geological Society, vol. 
IxxvHi. pt 2, 1922, sliows how much work has re¬ 
mained to be done on the stratigraphy of our older 
British areas .Mr. E. Bailey develops his theory 
of nappes in the south-west highlands of Scotlan(i, 
aiousmg thereby a healthy and critical discussion. 
Dr. Gertrude L. Elies gives in detail the results of her 
zoning of the rock-succession in the Bala district; and 
Dr. J. Wills and Mr. Bernard Smith have greatly 
extended our knowledge of the country round 
Llangollen. 

New Radioi.ites and a New Crinoid from the 
Upper Cretaceou.s of Mexico. —Examples of those 
strange aberrant bivalves the Radiolitiaas from the 
Upper Cretaceous of Tamaulipas, Mexico, where they 
appear to be scarce, have been described and figured 
by L. W. Stephenson (Proc. U.S. Nat.Mus.,Ixi. art.i), 
who, however, favours Lamarck’s later name in his 
title and refers to them as belonging to the " Rudistid 
Group." A new genus, Tampsia, with two new 
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sj)ccics , throe spocios, of which two arc new. of 
SauvagesM , and a new species of Durania complete 
the senes Among tlie associated fossils cited is 
mcxuaniii., n sp , which forms the sub- 
]crl of a scpiiralc paper by !•' Springer (tom cit, 
ait 5) Ibis is the lirst known occmrence of the 
genus in AinerK<i 

Thk l''r.oiArioN of Coniini-NTs. —AT h' Gagiiebm, 
of the I'niveisitN of Lausanne, lias jirovided a masterly 
review of Wegener’s hypothesis of tlie movement of 
<ontinental masses over the geiUTal surface of tin* 
globe III ten pag(“S of the licvue titnhaU dcs Si-ic}ices 
natunllc^, \ol x.xm p 203, lo-^^. he states the mam 
features of the argument, discusses the problems 
laised, and furnishes refeicnies and footnotes that 
make Ins liu id essay an almost essential mtrodiution 
to Wegener’s “ Ivnlstehung der ( ontiiuMilc* ” (see 
Naiuio , \ol io<j,pp 2<i2 aiul 757) It is inten'sling 
to iiotue tliat the relations of folded /ones to those 
of subsidence on the earth is one of the subjects 
discusseil at the International (ieological Congress in 
Hiusscis 111 ^August I02J 

Till'. Mm FIX or I )i wiond --- 1 he <iucstion of 
whether diamond s<‘par.ites out from idtiabasu 
igiK'ous magmas, or is earned uyi in tiu'se exceptional 
magmas beeanse llu'y have tr<ivcrsed deep-seated 
metamorphic roi ks, is once more raised fiy the 
description of tlie diamond !)caiing giavcls of the 
Sornabnla i-onst m Southern Khodesia (A M. 
MacGregor, (h'ol Suiv S Rhodesia, liull 3. H(2i) 
Tliese tlunatile beds foim part of the Karroo syslems. 
and the kimberlite ynpes of S Aim a ate of later date 
'flic Hiilhor suggests th.it ttu- diamonds were washed 
fiom a kimbeilite of nmisiially - arly age. since he 
favours the \ lew of llieii igneous origin New interest 
is given to the kimlieilite pipes of Africa by H S 
Karger’s disccnetv (fr.ins Geol Soc , S Africa, vol 
XXIV j) 1, 1022) that an example m (he Riveisdale 
distucl of the Cape lTo\ nice ( uts strata of I’ltenhage 
(Cretaicous) age 

CumcAT. Rf-sfvrch ox h'ossir Lkachtoi-oda — 
The transfeumce of well-known sjiecics to new genera 
as investigation l>ecniues more precise often k'aves 
little to be saul foi .in ongmnl genus the name of 
which h.is become known Itiroughout the world 
Tills IS s.idly Itie case with Rh\iiclionella, to whicli 
Mr S S Ikickman (Mem (L-ol Sun India, JAnla'- 
oiitologia Indica, Now’ Ser , vo) 3, Mem 2, “The 
Jirachiopoda of the N'amvaii Hods, Northern Shan 
Stales, Ihirina’’) now assigns onlv two spot les, 
R loKia Fischer of the Portlandiaii, and A’ varuibilis 
Davidson of the Kimmeridgian (p. 57) The author 
quotes (p oi) his preiiuiis coiidiision that no Meso¬ 
zoic species can be assigned to rerebratula Afuller. 
1776. On pp 8 to 11 he describes his method of 
“burning” spetimeiis of fossd braduopods ; when 
the shell IS heated and drojipcd into water, it commonly 
flakes oil from the internal cast, and the characteristic 
muscular scars are clearly traceable on the mould 
Much, of course, depends on the infilling material, 
and oolitic limestone yields poor rv'Ults The method 
has been elaborated by Mr Biickman from an observa¬ 
tion by Mr. T. H D. T.a Touche (p. 2), who noticed 
that the fossils fell out easily from material that had 
passed through Burmese Iimc-kilns, and who jiro- 
ceeded to treat his rocks in a big hre “ with very 
satisfactory results.” 

Evolution' of the Gkaptolites —The numerous 
geologists who wish to keep abreast of progress in the 
classification of Okler Palirbzoic strata will find much 
guidance m a paper by Dr. Gcrtriule Klles on ” The 
Graplolitic I'aiinas of the British I.sles ” {Proc. Geol. 
Assoc vol 33, part 3, 1922: price 55.). Since it seems 
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uncertain if hydrozoan, or even cn?Icnterate, affinities 
can be maintained for graptolites and their allies, a 
separate class of organisms, the Graptohthina, has 
been established, subdivided into two orders, the 
rapidly changing Graptoloidea and the almost 
stationary Dendroidca In the same prurient spirit 
the term rhabdosomc replaces polypary, and theca 
hydrothcca The virgula of older descriptions of 
graptolites disappears. Attention is well directed to 
the nema, the hollow thread-like prolongation of the 
apical poition of the sicula, as being the organ of 
attachment essential to the wTlfare of the rhabdo.some. 
In the earlier pendent graptolites the nema is un- 
jirolected , but in foiins regarded as scandent, such 
as Diplogr.iptus, and also in some unisenal genera, it 
is protecteci, an<I is sometimes wrappefl round the 
bases of the theca? Many of the points mcntioncrl 
are (pioled from woik published by the author 
and other investigators, aiul recognised by modern 
writers, such as A M Davies; but the present 
summary, tlie clear diagrams of types successively 
evolved, and the stratigraphical table, render this 
paper by Dr Klles valuable m all colleges as a sup¬ 
plement to established text-books of pala’ontologx 

A^eriical Circulation in the Atianik:—A. 
Mer/ and (i AViist {Zcitschnft dcr Cu’sdlschajt fur 
I'.rdhitudc, Berlin, 1922, No 1-2) discuss the iiatuio 
and causes of the vertical circulation of the water 
of the y\tlantic Ocean, reviewing the vaiious descrip¬ 
tions and explanations so far jniblished. It has 
been know'n, in a general way, that water which is 
relatively w’arm and fresh flows on the surface from 
th<? region of ecjn.itonal rams and calms north and 
south to the sub-tropical zones, while water wduch 
IS relatively cold and dense Hows in tlie opposite 
diiectioiis as undcr-currents. This system of drifts 
now appears to be of very Inmteil depth. The 
superficial w’arm currents extend to about 50 metres 
while tlie niKler-curients have their mam stratum 
at a depth of 75-150 metres from the surface The 
cause IS differences of density rather than diiteiences 
of temperatiiie. 

Dusi-Raisi.n'(. Winds —This .subject is ih-alt willi 
m the Memoirs of tlu* Indian Mcteorologic.il J)c- 
p.irtment, vol 22, ]>arl 7, by i>r C W B 
Normand Observations were made on dust plicno- 
iiien.i m Mcsojiotami.i in uuS, and these, together 
with Dr llankm’s observations in a pr<‘cedmg memoir, 
are correlated with those of other obseiveis in {)tlu‘i' 
countries I he lamp m Mesopotaiuia was situated 
at S.imarrah, near the edge of the vast low pl.iteau 
known as Je/ireh, where the dust in j)].n<'s i.iy knec- 
<lce]) Witli even light winds m August and Sep¬ 
tember It was no uncommon occurrence to -.ee throe 
or four dust-devils of great height meandering witli 
the breeze on the jilam The b.ise of m.tny (>1 these 
was only about 5 metros m diameter and the height 
was at least 300 nudres For tlie ongm of dust- 
dcvil-s a highly unstable vertical di.stnbiition of 
temperature is said to be a necessity. At Samarrah 
the author attributes the impetus to be often due to 
the incinerators at the various camps for burning 
refuse. The ” iinmary ” dust-storm m Mesopotamia 
occurs principally between 4 p.m. and midnight in 
the months of March, April, May, and September; 
they are always associated with cloud, and were 
often followed by ram, thunder, and a marked fall 
in air temperature. The dust-storms m spring are 
almost always associated with thunderstorms and 
are said to be undoubtedly due to the descending 
currents which are known to occur in front of thunder¬ 
storms. Interesting information is given on the cause 
of dust-raising by wind, and on turbulence and the 
density of dust at various heights. 
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The Hull Meeting of 

PUOGRAMMKS C 

T he proKramincs of the \'atiou.'> Sections of the 
British Assotiation for the foithcoming meet¬ 
ing at }hill have now been ])rovisionally cornjilcted, 
and It i.s possible to state what are the cliici subjecls 
to be brought forward. We arc indebted to the 
Ketorders of the Sections for the subjoined outline 
ot arrangements made for the meeting 

SrxnuN A (iMathkma'iics and Pnvsic s). —The 
jirocecdings of Section A this year promise to be of 
more than usual interest. The Section is fortunate 
in hax’ing .secured the attend.uuc of three very dis¬ 
tinguished loreign guests, Prof 1 * Langevin, I’rol. 
P. Weiss, and M Ic Due de Broglie The two former 
will take piirt m a discussion which has been aiianged 
on the origin of magnetism, to which Sir f A 
Ewing .ind i)r A E ()\ley li.ivc also promised to 
contribute M dc Ihoghe will read a paper, winch 
cannot fail to .ittract gical mten'st, on X-rays and 
JJela rays, <ind as Prof. K. Whiddingtfm will make 
a conmiuiucntion on the same subject, a \Mluable 
discussion on this aspect of physics may be e.vpectcd. 
T’rof Cl H. hiardy has chosen .is tlic subject of his 
presidential aildrcss “ The Theory of Numbers," .md 
il niav be lonfidcntly anticipated that lie will make 
it of tliat f-iscinating interest which is an .ittiibute of 
all his lectures. An important and somewhat novel 
joint discussion will lake pl.u c undci the auspices 
ot Sections A and I on physic.il instiumeiils for 
biological purposes Prot A V Hill will open this 
dis( ussion, .ind several biologists and physicists liavo 
jmunised to take p.irt. In connexion with tins dis¬ 
cussion Ihcie wili be .in e.xtcnsive exliibitioii ot 
appiojmate ajiparatiis by M.ijor \V. S Tucket, Mr 
F. J' Sinilli, Dr 0 Wilkinson, and Flic Cambiidge 
and P.tuI Scientihc Insliument Company In view 
of till' sue < OSS attending the experiment .it l*'dinbiu,gh 
J.isl \e.ir, tile Comiuittee of Section A has .trr.uiged 
sexeial lectures of .i semi-j)o]>uIai chaincler Sir 
William ihagg will lecture on " Tlie Significance ot 
(ryst.il Analysis", Piol J Proiidmaii has chosen 
a siibjcit espociailv appropri.ite to Hull, namely, 
"'luU's, witli Special Rcleience to the North Sea", 
andl’i' l II II I'urner will delight the childnui witli 
the luji. " The IVlescojic and wiiat it tolls iis " 

Si < MON It (Chemistry) —The jirogiannne o( Sec¬ 
tion Jt will include se\eral discussions Principal 
Ininc has selected rcscaich problems lu llie sug.ir 
grouj) as the siiliject of his presidential address, <ind 
this will be lollowed by several papcis on carbo- 
hydr.itos from the St. Andrews laboiatories. Photo¬ 
synthesis will be discussed jointly with Section K' 
(Botaii)'), the recent work Irom the Liverjiool labor.i- 
toiies on the synthesis of the more Cimi|)Iox plant 
pioducls being well rejircscnted. Sir William Jir.igg 
will (lesenbe his lese.w’clies on tlic cryslallmc stiucture 
of organic compounds, and the recent tlieoncs ot 
oigaiiic structure will be considered in a discussion 
on \alency and polanl>, to be opened by Prof 
Kobinson, and in a jiapcr by Prof, llolleinan on 
substitution m llic benzene nucleus Other separate 
papers include an .iccomU of the recent work on 
compressibilities under higli pressures conducted m 
the (tcopliysical T^boratoiy at Washington, and a 
study of the properties of soap solutions by Prof. 
McBaiii. Two discussions of mdiistrial questions have 
been arranged. One of these concerns th(' loc.il in¬ 
dustry of the hydrogenation of fats, which will be 
considered from the scientifi* and the industrial side, 
and the other is the industry of synthetic nitrogen 
compounds. Several of the modern processes of 
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‘ THE Sections. 

synthesis will be dcscnbed. The citv is an impoilant 
centre ot chemical manutactuies, .ind visits ol Ihc 
Section to some of tlie luincipal woiks, including the 
fat and oil and the cement imlu.stnes, have been 
arranged 

Sec MON C (Gkoloc.v) —\s .1 part til the sciies ol 
discussions on (luestums connected with the North 
Sea to be helil m v.inoiis Sections, the hist Hem in 
the progr.immc will be .in .iccmmt bv Piof Kendall 
of the geological Insloiy of the North Se.i B.isin Irom 
Pcimian tunes to the piesent d.iy TJiis will be 
followed by .in .icenuiU ot Hie tlooi deposits ot the 
North Sea and liy a gcnci.il disciissiim ol these tojucs 
'i'he geology ol the Jluil distiicl will he dosciibcd by 
Ml T Shepp.ird, whose letture will be illustrated by 
I.intern slides Ollier coinmunu alioiis on loi.il geo¬ 
logy arc the erosion ol the J loldenicss tdast, by .Mr. 
(■ riiompson , .1 new set tion m the < )oliti s.and (dacial 
dep<jsits .it South Cave, by Mr J W St.ithcr, and 
.1 new section in Ihc (.)olites .it Nouli I'oinhy', liy 
Ml \V S Jhsat Pleistocene .md Recent ice condi¬ 
tions in North-caslerii l..ihradoi will be described by 
Prof ( olcnian ol 'loroiito 'I he subject ol tlie 
presidential .iddiess by Prol P I' Keiid.ill is the 
physiogiaphy ol the coal swamps The adtliess will 
be followed by Proi (Hllig.iu on s.indstonc dykes m 
the Cuinberl.nul coaKield .md tlic siibji i ts raised m 
the two cominumcations will be <liscuss(‘d. A dis¬ 
cussion on Wegdicr’.s hypothesis of conlinent.il dntt, 
in which botii tlu* geological and .istnmomical sides 
will receive attention, has been aii.mged, and the 
relation of e.irly man to tlic* jih.iscs of th(' icc age 
111 Ihitain will form the subject ot .1 joint meeting 
between the antiirojiologicat, geologic .il, and geo¬ 
graphical sections P.ipers dealing with the zoning 
of C.iibomtcroiis rocks will be re.id bv Mr W S. Jiisat 
and Mr K (. 1 . Hudson, and Dr H L ll.iwkiiis will 
desciibc the relation ot the Thames to the l.ondon 
Jkisin Numerous extuisiotis will be held during the 
meeting 

Sreiio.M 1 ) (Zoology). — Flic oig.mising committee 
ot S<‘c tion 1 ), the j)iesideut of whic il is Dr I', } .-Mien, 
h.is sli.iped Its progiamme lor tiie toil lie om mg meeting 
.Tt Hull witli file view ol lelating it sc» (ar .is possible 
to loc-.il inleiests Four ot the eight sessions will lie 
devoted to rmirine biologie.il .ind (ishenes jiroblenis , 
the n iii.mniig four to m.alters of .\ wide vMiTcly ol 
Intel est ()ne whole day will he given to discussion with 
leptc^cntatlvcs of tlie tislung industry, when nieinbeis 
<if tlic industi) will propound diftieiilties and questions 
which the biologist will eiideavoiii to answer to the 
limits ot Ills knowledge, and wliu h lie will, it may be 
hojied, lake to lie.irt against tlic pi.Mining of further 
inv’cstigatioiis .\notlier Icatiiie of the meeting will 
the number ol distinguislud lorcugn manne bio¬ 
logists who will attend. Dr Hjoit, of Norway, will 
give an evening icctuie at Hnnisb), i)r ('. j’. Job. 
Petersen will come from Denmark to open a dis- 
ciMsion on the taiina of the sea bottom, of the quanti- 
l.ilive study ot which lie is tlic pioneer, Dr Jolis. 
Schmidt will give an account of his leceiit explora¬ 
tions in the Atlantic, .and there will be eleven other 
distinguished oceanographers, including representa- 
tiv'es from Belgium, l)cnmaik, France. Jlolland, 
Norway, and Sweden It is anticipated that a 
representative galhciing of rcse.ircli vessels will also 
attend, including, in addition to our British vessels, 
the Danish Dana, the French Psuyquoi Pas, and the 
Swedish Skagerak, Of items other than those con¬ 
cerned with marine biology one will be a discussion 
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With Section K (Botany) on the present position of 
Darwinism, when the views of Dr. Willis and Mr. 
Vule, as put forward by themselves at the meeting, 
will come under review and criticism. Among the 
individual contributions it is difficult to p.irticularise ; 
they will deal with jirobleins relative to hornioncs, 
hydrogen ion concentr.ition. forestiy, geographical 
distribution, hereditary transmission of small varia¬ 
tions, adaptation, periodicity of pond piotozoa, and 
the effect ol le.ifl pollution The lin.'il but not the 
least important ilein on the juogiainmo is a dis¬ 
cussion with the Hull ri.ituialists on the possible work 
of natiual Instoiy souetics in relation to faunal 
surveys. 

Section K (Cb-Oi.RAi’iiy).- The presidential address 
by Dr. M. I Newbigin will be on Hum.in geogiaphy : 
til's! jirimijilcs and sonic applications. On the same 
day Miss iC (' Semple will sjieak on tlic influence of 
geographical loiuhtioiis ujion ancient Mediterranean 
agiicnlture Seianal speakers will de.il with current 
problems in fCurope, including f’rof J F LJnslead on 
the belt of pohtual change in Juirope, and Mrs. 
H. Ormby'on the D.inubc as <i w.itcrway. Prof. 
P. M. Koxby will lecture on the pl.icc ol Peking in 
tlio life of modern Cliina, and Di. Vaughan Cornish, 
m a pa])er cnlilksl the isothermal fionfier of ancient 
cities, will develop the interesting thesis (liat fiom 
the North Sen to the Sea ol J.ip.in the separation 
between city life and that of forest and piaine pcojilc 
IS marked by the same mean annual isothcim. bocal 
geography will be Ireatcfl by Mr J. Kodwell (ones, 
Mr. C B. Fawcett, and otlicis Tlicrc will be a number 
of papers on cartography and survey, including sun ey 
in polar regions, by Mr F. J^ebenham, the* mapping 
of J^atin .Anicnca, by Mr A. (i Ogilvie, e.irly maps 
of Malta, by J )r. T .Vshby, and a discussion on tlic 
use of Mcicator’s luojcction for aii-iiuips, which, it is 
lioped, will be opened by ('ol K. M Jack. A joint 
discussion, with the cosmical subsection of Si'ction A, 
on tlie monsoons, will be opened by Dr (f C. Simpson. 
Section b' will also take part in a joint discussion 
with Sections C and H on relations of early man to 
phases ol the ice age m Biilain. Travel will be 
rejirescnted by Sir 1 *. Brockichurst on his recent 
journeys through Wadai, Mr. R. K. Walls on his 
extensive wanderings in Portuguese Nyas.iland, and 
Mr. U. A b'la/er <in some work in Spitsbergen. 
In cconomie geography Mr II M Sjunk will sjicak 
of some geographical aspects ot recent developments 
of water povvi'r, Mr. A. \'. Williamson on irrigation 
in the Indo-(i.ingetic alluvium, and Mr D (' T. ^^eckle 
on the trend of woild comnien.c. An excursion to 
Spurn Head and Sunk Island is being ariangisl 

Section F (Economic Science and Siatistk s) — 
The inJlueiue winch the war has liad upon our 
economic life is again the subject of several of the 
papers which arc to be read m this section. Prof. 
A. L. Jkiwley will continue his studies of posl-war 
pnees in a pajier comparing wholesale and retail 
pnees since the Armistice , and Mr W. H. Whyte is 
contributing a paper on the war and its inllucnce on 
slock markets I he <piestion.s of unemployment and 
of out-door relief are to be dealt with by Mr J. D. 
Cohen in a paper on the future ol unemployment 
insurance; and by Miss Anne Ashley, who has had 
considerable experience of social work in ICdinburgh, 
and is contributing a paper on the Ivnglish and Scottish 
Poor I^w in relation to the able-bodied. The 
measurement of productivity in agriculture and in¬ 
dustry is to be dealt with by Mr K. B Forrester; 
human motive in industry by Miss H. Reynard ; 
and modern municipal markQts and their economic 
significance, by Prof. J. G. Snfith. The president of 
tile section is Prof. F. Y. Edgeworth, and his address 
will deal with the question of jpqual pay to men and 
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women for equal work. In addition to the papers 
there arc to be two important discussions with other 
sections-“the first with the Sections of Agriculture 
and Physics (Meteorology) on weather cycles in rela¬ 
tion to agriculture and industrial fluctuation. It will 
be opened by Sir William J^evendge and Mr. R. A. 
Fisher. The second discussion is with the Agriculture 
Section, and is to discuss the possibility of increasing 
the food supply of this country. Sir Henry Rew, 
Sir John Russell, Mr. C. S Orwm, Sir Thomas Middle- 
ton, Prof Somerville, and Prof. Caiman have promised 
to speak. Both these discussions deal with very 
urgent jiroblcms at the present time, and they sliould 
prove ot consulerable interest not only to members 
of the Association but to the general public. 

Section H (Anthropology). —This Section has a 
varied jirogramme, m which matters relating to 
archaeology predominate. It includes two organised 
discussions -one dealing with the antiquity of man in 
relation to the ice age m Britain, which will take 
])la((' in a joint .sc.ssion with the Geological and 
Geographical Sections, and one, to be held in a joint 
session with the Psychological Section, on mental 
characters and race, which will be opened by Prof. 
J. I, Myres. One morning session will be devoted 
to ({ueslions relating to the archceology and anthro- 
])ology of the nortli-cast coastal an‘a of England, 
w’hen Mr. Leslie Armstrong will discuss tlic Maglemose 
remains of Holdcrncss and their Baltic counterparts, 
Mr. W G. C'ollingwood will deal with the inilucnce 
of Scandinavia on the art of tlie l.>anclaw in the tenth 
century, and Piof. A Mawer will consider the place- 
names of the East Riding. In connexion with this 
group of subjects Prof. A. W. Br^gger of Christuinia 
will de.scnbe the buiial found in a Viking sliqi at 
Oseberg, which is of gieat importance lor our know¬ 
ledge of ScandinavEin ,irt and culture in the ninth 
century T.ord Dunsany will describe recent finds of 
palxohlhic implements in North Africa, and Mr. 
Seton-Karr will deal with aspects of the same sub¬ 
ject: Muss Nina F Layard will discuss j)rehistonc 
cixikiug places, and the excavations carried out by 
the Sjiclaological Society ol Jh'istol Dniversitv m 
caves in the Mendips, which liave brouglit to light 
remains of the laic Pal.eohthic and Iron Ages, will 
be described by Mr li K Tratman aiul Mr J A. 
Davies A communication by Mr Cyiil Fox, which 
is likely to give rise to an interesting discussion, deals 
with the distribution of population m tlic Cambridge 
region with special reference to tin* bronze age Dr. 
T. Ashby will give an ai count of arch.eological in¬ 
vestigations carried out in Italy during the last 
twelve moiitlis, as well as of ceriam supplementary 
investigations made by himself at the meg.ilithic 
temple of Ilal T.irxien in Malta. Miss Munay also 
will describe the excavations which .she is now carry¬ 
ing on m the same island. Mr Stanley'Casson will 
give an account of his recent excavations m Mace¬ 
donia, and discuss their bearing upon certain general 
problems. This cornmunicatioil, in conjunction with 
one from Mr. J Whatmougli on msciibed fragments 
of stagslioni from North Italy, of which the inscrip¬ 
tions are in an unknown language, should give rise 
to Iruitful discussion on racial movements in Europe 
in late prehistoric limes. In physical anthropology 
Prof W. J. Sollas will discuss comparative cranio- 
metiic methods, with special reference to Neanderthal 
Man ; and m ethnography tlie two most important 
eommiinicalions will be a description of rock-paintings 
from New Guinea by Dr. W. M. Strong, and an 
account of certain peoples of the Congo area by 
Mr. K. Torday. The fatter will deal incidentally 
with tlie question of the decay of custom among 
primitive peoples. 

Section J (Physiology) .—-The section of physi- 
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ology can congratulate itself on an exceptionally good 
programme. Local eflPort i.s well represented, for the 
first morning session, as well as parts of other sessions, 
arc occupied by papets contributed by Hull members 
of the medic<il profession. I'Hc meeting will open witli 
a paper by Dr F. C Fve, senior physician to the Hull 
Inlirni.irv'. on “ Life and Fnergy. an Iiileipretation ” 
Dr T Iv’iti-liie Kodger is to follow with a [lapor on 
'■ The Kfteot of Loud Noises on the ('oi.lilea,” in which 
he will discuss th<? t oiisispicnccs ol the boiler-m<iking 
industiy 111 c.iiising damage to tlic organ of heaiing 
A demonstr.itioii ol a model ol tlic cochlea, by Di¬ 
li Wilkinson of ShcHicld, is also ot intcicsl in this 
coiiiu-Mon. The investigation ol the mo\cmciits of 
the alimentary canal by me.ms of tlie X-ra\',s will be 
described and denioiistrated by Di J K' Hanneii 
Pro! A. Hill will lead a paper on athletics and 
oN)gcn vsu]iply, in which lie will show wlial <i large 
debt of oxygen becomes due to the bodv m sc\eie 
exertion, to Ix' called in during the sueeei-ding penod 
of lest The luesidcntial adciress, b) Pro! T. P 
P.itlaart, on tin- “ l-TlKienc)' ol Man and the l•a^.lol■^ 
whuh liilluence It.” will deal with another aspect ol 
nuisciilar woik winch Prol ('.ithcail has sludicd. in 
Aineiic.i with Dr Penedict, andathoino m eonnexicai 
withlhe energy reipiireincnts ol reirints Tlieie are 
Iwo inlciesling joint discussions with oilier sections 
\\ ilh the section ol physu s tlieie is lo Ik a dist iissioii 
on llie applicalioii ol pliysK.il methods to luological 
m\eslig.ilious, to be opcncxl by Prol A V Hill, 
uhtlc uilli lli<‘ sec 11 cm ot agiiculliin- llicie will be a 
discussion ol the popular topic ol the vitamins, lo 
be ('peued by Prol J (' Diummoiid In this div 
iiisMoii we welcome a pape-rbyDr Alherlon Seidell 
ol Washington, who has done outstanding work on 
till isolation ol \i 1 amms 'I he loieign guest o( tlie 
scslion, Prol W^ Storm v.m I.eeuuen of l.cwden, 
\.ill contribute two mtc-rc-stmg jMpc-i.s on liviiei- 
.sciisiliveness, a subject ol c^onsKlcrablo iinpoilaiicc in 
lel.ition I0 tlie causation ol asthma, liay Icwer, and 
s(“riim sickiu'ss ’I'lie section is loilanalc in sccinmg 
Iwo eminent p]i> siologists to delu ei popular Icctiiies 
-.Mr I liaicioll on tlic cx]K-dilion wliuli lie ic- 
<.cnll\ led to T’ci u loi llie study of mountain su kui s', 
111 the Andes, ,ind Piot \\' 1 ) llailibuiton. who will 
Ic'ctnic on “Our Pimcs and 'IVeth ” Di I W' 
Jidridg -(iicon will give two p.ipeis on colour \ision, 
Di P !d Tolmic-of Hull one on the cytology ot llu- 
blocid. and Di j II I'.nrn a contnbulion to the 
jiliysiology of sweating, m wliic li ho .sliows how ((‘rt.iin 
climcal lac'Is can be explainc-d on jihysiological lines 
Sic rio.N J (Ps^ c iioi.oCiV) - 'I'lie new ])s)'c Iiological 
scTtion ot the Jkitish Association nu't for the tiisl 
time last year at the meeting held at Kdinbnrgh 
Judging liy the piogrammc announced, it should ]ia\e 
<ui c'([nally snccc'sslul session tins year at Hull I'n- 
lojtimatcly, howevei. it hasalreadv siistaineci a grace 
and lamentable loss by the de.itli ol Dr \V 11 1 ^ 
JMceis, the elected jncsidcnl Dr ('. S Myers, wlio 
has pisl given up liTs Cambridge post to bixome 
diU'clor ot the new National Inslilute ol Indnstiial 
PsNcliology, IS taking llit^ chair m Dr l^iveis’ |)|,icc‘, 
and his prcsuleiilMl addiess will deal witli tiic in- 
lliu'iicc ot Di Fivers’ woik on the dcwelojmieiU of 
psv'chology in (ire<it Britain. Tile first import.int 
lealure in the piogr.imme will be the opening dis¬ 
cussion upon industnal ji.syc liology In this Dr 
IVIyeis, Dr Miles, Mr J Seebohin Kowaitrec, and 
Mr. Eiic Farmer aie taking part The two first 
speakers will cloiibtlesb describe the work projiosed, 
and the work hitherto earned out, b^- the National 
Institute, in the establishment of which they have 
had so prominent a share. Mr. Farmer is reporting 
an Jiivestigation on ” Output Curves as Measures of 
I'aligue"—an inquiry canded out under the In- 
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dustrial Fatigue Kescaich Board—and .Mr. Kovvntree 
IS describing the results of some- group-tests of in¬ 
telligence ajiplicd to till- employee's at the lug factory 
at York. Fiuhiy moining, Scjilcinber 8, will be 
devoted to a joint discussion with the Section ol 
Ivdiuatumal Science ujton ps\ c lioan.ilv sis and the 
ScluK)] In this the cliic-l spe.ikc'is will lx* Dr. 
Kimmms, l)i Ciuhton Miller, Prol Pear and Dr. 
F (. (.onion 1 he other |oint discussion will be 
that held in conjunction with the \ntliropological 
Section on 'I uesdav moiiimg, September fi. when 
Prol I L Myies. Prot A A Mcni<‘. .ind Dr C S 
.Elvers an* holding a symposium on mental char- 
aclc'ristics and I'.ice On the same afternoon there 
will be a simil.ir symposium on inenl.il dc’licieiiry, 
in whicii Di Auclc'n (the School Mi'dical ttlluer tor 
Biimingliam) .tncl Dr Shinlts.dl ilhe \ssislaiit School 
Medical Oflic er tor J.ondon) will Ix)!)! take* pnil 

SrrnoN K (Boianv) - Cndcr the piesidc'iicy of 
Thui II H Dixon, Section K has .1 \fr\’ lull and 
v.ined progr.mime Joi the Hull meeting The presi- 
dc'iU's .iddress will dc'.tl with " I he liaiisport ot 
(tig.niK Snbslanc (*s m Plants ” \ii mien sfing le.ituie 
of the progianinu* will be* the joint discussions on 
photos) ntiiesis (with Section B) .md on the 
pieseiil position ol Darwinism (with Sc-ctioii D) 

1 he disciisMon on photos) nlhesis will lie* c)])c*ne(l 
bv Dr 1 ' I* HI.ic km.Ill with .1 p.ijK-r on the 
biochcmic.il jiiobicni of < lilotoplasin pliotosyn- 
llic'sis, which will 1)0 lollovved b\’ I’loC Bah and 
lleilln-on with .iccoiinls ol their nseiit imiiort.inl 
leseaiclies upon c.iibon .md nitiogeii inel.iholisin m 
green le.ives Conlnbiilions to this diseussioii vmH 
.ilso be m.icle by si'Vi*r,il ol lier bot.nnsis .iiic| c he mists 
.\n .iiimi.ilc'cl dis(.nss!on is cxpc'clcd upon the 
piesc*iit ))osilion ol Ji.irw'imsm, wlin h will lx* openc'd 
I'V Di I { W'lllis, who will tre.it ot ■' 'I he ln.iclc-cpi.li y 
ot the '1 heor)- ot N.itiir.il Selec (ion .is an lvs|)l.in.iticm 
of the I'tielsot (ic-ogi.ipliu.il I •isirilinlion and Fvoln- 
tioii ” Me will be followed b\ Mr (mIiiv \ iile, with 
a j)apc*r on "A M.itlicmatie.il Concept ot ICvoliition 
based on the j lieorv ol \ge, Si/e, and Sii.ice ” Mr 
( 'late ' will (he'll entei the .'iien.i, and, it is 

nndersloocl, will ,itt.uk (lie W lltls-^'lllc- position fiom 
the* /oologie.il jximt ol vK'w Olhc'r spe.ikcrs will 
inehicle Plot Joli.innsen (l)enmaik). Dr j 1 
Cminiiigh.im, and Dr II Wager IVisoiis inteiestc-d 
in loiestiy .ire .again linked with Serlion K as at 
1-alinbmgh, <mcl a moining is to be dc voted to papers 
on foresii), tlu- most imjioit.int ol which is cnie by 
till' h’lght Hon Lord I ovat (\icc*-President ol the 
sc'ction) on tlic position ot P.iilish foiestiy to¬ 
il.ty llie po])n].ir lecture is to lx* gneii this year 
by Prot J>.inu* Helen (iw) nne-\’.tngli,in, wlio Will 
lake ” Moulds ” as her subject The lem.under of 
the progr.imme i.s rejnesentativc ol m.iny diifercnt 
bianelies ot botanv, including pl.int pliysiology, 
genetics. (Cytology, mM'ology, .iii.itomy, .ind ecology 
llumlcs to till* local bot.imcal coinnullec. a tine ex¬ 
clusion jirogiamme lias been ai i.inged, inc hiding visits 
to Spuin Head. Skipwith and Ficcal Commons, and 
Bnintingh.im Dale. In .iddition, jieiniission has been 
give n to members intcicsted in forestry to visit Lord 
\.uborough’s woods by the kindness of the* owner. 

Sia I ION L (Knnc A iioNAL Sc ii.nc’i.) —The proceed¬ 
ings ol tins section will open at 10 \ M on Thursday, 
SeplembcT 7, with an adtln-ss on ” Fducational ancl 
Sc liool Science ” by the' president, Sir Fu li.ird (.iregory 
I lit* addiess will be used lo opc-n discussion upon 
what should be the cliai.icler and content of 
school science courses in. the general education of 
all up to about sixteen years of age Prof. J. Arthur 
Thomson will be one 0/ the speakers on this subject. 
After the discussion there will be a paper on advanced 
instruction in elementary schools by Mr. H. ('. Moore. 
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Lord Haldane had arranged to give an address in the 
afternoon, but unfortunately he has had to cancel 
all public engagements for reasons of health. Two 
iinjiortant meetings will be held on Friday, September 
H In the morning there will be a joint meeting with 
the Psychological section for the discussion of psycho¬ 
analysis in relation to tlie schixil. Tlie opening 
speakers will be J>r. C W. Kinimin.s, Dr Crichton 
.Miller, Prof Pear, and Dr. JC C (Jonlon In the 
afternoon, addresses on Imperuil (ati/enship will be 
given by the Rt 1 km. Meston ami the Rt. 

Hon. Sir Joseph Cook (High C-oinmissiomT for 
Australia) Ihslioj) Welldon will .ilso spe<ik On 
Moiulay, September ii, tlierc will be a paper on 
international students’ orgams.itions, by Mr. Ivcson 


S. Macadam (President of the National Union of 
Students), and a discussion on English as the basis of 
national education, at whicli the speakers will include 
Mr. G. K. Pocock (Dartmouth College), Prof. Edith - 
Morley, and Dr F. S. Boas. The morning of Tue.sday, 
September 12, will be devoted to local educational, 
work, and the papers will be on the movement 
towards individual work in schools, with special 
reference to experiments in Hull, by Miss F. Sayer ; 
and on the Dalton Plan, by Miss C. T. Cumberbirch. 
In the afternoon there will be a joint discussion with - 
the engineering section on the effect of reformed 
inethotls in teaching mathematics, to be opened by 
iVof P. T. Nunn and Mr. R. C. Fawdry (Clifton 
College). 


The Imperial Cancer Research Fund. 


''PHF executive the Imperial Cancer Rcseareh 
I'umV can look with sati'-faction on twenty 
yeai^' of .steridv progress towaids the under-standing 
of the natuie of tumoms In the twentieth annual 
r(“f)ort. lately issued, the director. Dr J Murray, 
riMords onre again a tale of sound and solid work in 
a lield w'luch is r.ither particularly liable to be overrun 
with hasty and slipshod frontal attacks ami premature 
attcinjits to find a cure for cancer. 

Of chief inloiest perhajis are Dr Drew’s experi¬ 
ments on tiu' grow 111 of normal and malignant tissues 
in vtiro Observations on the tiansplaiilable tiunours 
of mice have shown that malignant tissue has no 
natural duialioii of life, the same tumour giowmig 
eonlmuoiisly undei favouralile (oiylilions for a peiiod 
far longer tlian tiie 1101 inal life of tie animal in which 
it arises. Similarly, experiments on the continuous 
lultiue of normal tissue I'lho show, with a certainty 
w hich will increase w ith fiiither lapse of time, that they 
too may achiev i* an analogous immorl.ihty The limda- 
mental functioiialcliaiai, toristicof tumours is their inde- 
pendencoof, and dissociation Irom, tlic rest of the body 
m wlmh they grow’ If normal tissues arc subjected 
to the '«ame flissocialion by isolation in artificial 
cultures, tiles’ loo <ippear to be capable of continuous 
life' w’lthout the iiilcrvonlion of si’xmil legc-noiatiou 

Di Diew has now analysed this «iuestion of the 
inlluence of ditloient tissues on om* another to a 
further point He liiuls that epithelial cells when 
growing m pure culture remain umlifferentiateci 
When connectives tissue colls are added to such 
cultures, (lifTcTentiation sets in wnlh little delay, 
sijuamous epithelium producing keiatm in the 
faimhar form of the concentiic corpuscles .so well 
known m Iiunian epithehomata and mammary 
epithelium growing into branching acinous structures 


The form of the cells depends, tlieii, more on where 
tlu'y are than on their origin, and the facts foim an 
mterc'sting comineiitary from the cxpoiimental side 
on the views of Dr G VV. Nicholson on hetero- 
morphosis m lumoius put forward in his essays in 
recent numliers of the Guy’s Hospital Reports Dr., 
I.)rew has discovered also the curious point that 
malignant cells ([luckly make the fluid in which they 
grow unsuitable for furtlu^r multiplication, though 
normal tissue will still grow' in it rea<lily Continuous 
I cullure of malignant colls reijuires more freciuent 
transplantation than do normal tissues, exemplifying 
the observational fact lliat liuman tumours are less 
resistant than normal tissues to all sorts ol Iirirmful 
mtlucnces—infections, poisons such as aisenic, radia¬ 
tion of clilierent lands, and so foith They arc 
superior to noimal tissues only in tlicir capacity to 
override the rules govei mug normal grow th dittcTcntia- 
tion and morjiliology 

Drs O.imor Drew ami Mottram havi' <ontmuo<l 
their studies of vitamin deficiencies Di'fect of 
vitamin A proiluccs cliaractenstically a diminutiori in 
the blood platelets, just as absence of vitamin B 
leads to almost complete disappearance of lymphoid 
cells Similar changes in the blocul elements may bo 
induced by X-rays and radium No success was 
obtained in attempts to inlluence the growth of 
tiansplanted tumours by vitamin deficiencies In 
continuation of the production of malignant epithelial 
tumours by the repeated irritation of tlie skm by tar 
and similar substances, Dr. Russell mow records the 
generation of malignant tumours of connective tissue 
by its subcutaneous aclmmistration He also records 
further progress in his study of the respiratory 
exchange of tiirm^urs. 


European Fish in New Zealand Waters. 


A VERY useful account of the Marine Biological 
^ ^ Station and Fish 1 latchery at Porlobcllo in New 
Zealand has been prepared by the Hon (k M. 
Thomson and the late Mr Tlios .^nderton, and is 
published as Bulletin No. 2 of the Board of Science 
and Art of the Dominion. There is an appreciative 
note about Mr. Anderton, a man of great practical 
ability, who began life as a mercantile marine officer 
and then became a marine zoologist: he organised 
the Portobello Station with conspicuous success. 
The work of this institution is remarkable for the 
very original experiments carried out in connexion 
with it, having in view the naturalisation of European 
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fishes and other marine edible animals m New Zealand 
waters. These attempts arc well known in a general 
w’ay, but it is well to have detailed records of their 
methods and results. 

The main object was to introduce the European 
herring, turbot, edible crab and lobster. The 
herring was taken over in the form of large numbers 
of fertilised ova and the turbot in the form of small 
immature fishes. Undismayed by unfavourable 
reports by various ichthyologists, a number of 
preliminary experimen:te were made in order to 
discover whether the raJte of development of herring 
ova could be retarded by fjfie empl^ment of low 
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temperatures so that the cm could be carried 
through tJje tropics and would hatch* at about the 
end ot the journey to New Zealand. 

Prof. J. CosKir Ewart and Dr. H. C. Williamson 
" made the preliminary experiments and Mr. Anderton 
devised the water-cooling and circulating apparatus, 
which was fitted up in a cold room on an ordinary 
commercial vessel. As fishery zoologists well know, 
it is not easy to collect large numbers of healthy, 
fertilised herring eggs, but this was successfully done 
at Lowestoft by Mr. Anderton, and the ova ^^crc 
made to adhere to glass plates, winch were then trans¬ 
ferred to tlie apparatus on board ship. TJie water 
was kept at a temperature a little above o'^ C. and 
was circulated over the eggs. The experiment would 
have been quite successful but for a breakdown in 
the tank arrangements of the ship. Tt has not been 
repealed, though it is now evident that the method 
presents no insuperable difficulties. 'J'he young 
turbots and the pregnant edible crabs and lobsters 
were taken out to New Zealand without any difficulty 
and were successfully " jilanted ” there 

So far there is no proof, however, that these species 
have established themselves in Iheir new environ¬ 
ment. 'J’fic ingenuity displayed m these experi¬ 
ments and the eminently practical methods employed 
are of much interest and well deserv'c permanent 
record. 


University and Educational Intelligence. 

Ei)Uf AriONAi, legislation m Amcru.i in ioi») and 
1020 IS reviewed by one of the specialists of tlie 
Washington iiureaii of Education in Pullelin No 
of H)2J Of the many problems connected with 
ediuation which have been dealt with by the Slate 
Legislatures since the Wcir, several are, or have lately 
been, subjects of controversy in this country 'l lie 
proportions in winch the cost of supporting schools is 
share'll between the general t.ax-payer and the rate¬ 
payer have been changing at the expense of the 
ioinier lliroughout the States, " including the South, 
wheie the Slate, as such, is alicady relativelv a very 
large contnbutor and where the need is rather foi 
the further development of local educational spirit ” 
In the v^i.'te of New ^’ork tlie increase in appropria¬ 
tions foi I'liools amounted to over twenty milliou 
dollars, which was added for the purpose of raising 
teachi'rs’ salaries Texas appiopnated four million 
dollars for the same jnirposc Many of llu' Stalv 
jiassed salary laws more c>r less on the lines of tlK 
‘ Burnham scales " Encler an Iowa act, foi exampU*, 
a schedule of minima is prescribed, the lowest being 
50 (Icdlars a month, while a teadiei who has leceived 
a degree upon completion of a four-year college course 
and holds a State ceitifkatc mu.st be' paul not less than 
a hiinclied dollars a month, and after two years of 
successful expencncc •not less than a hundred and 
twenty, Teachers’ superannuaticm systems aie of 
recent origin in tlie United States, very few luuiiig 
been established earlier than the beginning of the 
present century. Nearly lialf of the States now have 
systems established by law for the entiie State, and 
nearly a thiril have law's for certain cities only 
Tendencies in recent pension laws arc in general 
towards a larger participation of public funds in the 
support of the system, a more thorough application 
of scientific actuaual data, and more business-like 
administration. Extensions of the age limits of 
compulsory education have been effected recently in ■ 
many States, the ujJMr limit being in many cases 
raised to sixteen, ■while the lower limit is commonly 
seven or eight years.. * 
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Calendar of Industrial Pioneers. 

August 20, 1769. Gabriel Jars died.—A native of 
Lyons and born m 1732. Jars acquired a practical 
knowledge of mining under lus l.ithor, and after 
studying at the Ecole des pants ct chaiiss^cs, made 
a long tour of inspection of tlic mines of luighind, 
Scotland, Sweden, Holland, Austria, and other 
countries, the results of lus obsoivatious ap])earing 
m his “ Voyages m^tallurgicpics " published after 
Ins death 

I August 21, 1884. Henry Wiinshurst died.—Eor 
many years a shipbuilder at Millwall, Wimshurst was 
an ardent .snpjiorlcr of I’ettit Smith in Ins endeavours 
to intnxluce screw juopiilsion, .mil, with the aid of 
iriends, in 1838 he built the Ak/ iinicdes. the vessel 
which hrst demonstrated tlic value of the screw for 
jiropellmg ships in the open si'a, .nid ui 1839 lie built 
the AV)/;t’//v', tlie first sciew sio.iiner to make .1 com¬ 
mercial voyage 

August 23, 1836. Louis Mane Henri Nuvier died.— 
A. dislmguislicd jirofcssoi of engineering, known lor 
his mathematical investigations, Navier was an en¬ 
gineer m the Corps des pouts ct chauss^cs, and at 
the time of Ins death was professor of analysis and 
mechanics in the Kcolc Polyicchiinjiu' 

August 24, i860. Jesse Hartley died. -The son of 
the master bndge-biiikk'r to the i.i>iinl\' ol York, 
Ibirtley succeeded to his father’s position, <ind in 
1824 became engineer to the favcipool iloi ks, in which 
capacity he planni'cl ,uk 1 exoculet! willi complete 
success the most extensive dock w'orks m the wmld. 

August 25, 1819. James Watt died.—Acknow¬ 
ledged to be the greatest cngmcei ol modern times. 
Watt iii.ide Ins great dis<.o\ery ot the separate con¬ 
denser in 1785, while engaged on the lepair of a 
model ol a Newioinen .ifniosplieru steam engine tor 
Cdasgow Umvcrsily I his improvement in the steam 
engine was followed b) Iiis patimis of I7f)i>, 1781, 
1782, and 1784, wiiicli collectively transformed a 
rude <ind imperfect contrivance into an efficient and 
powerful iiMchine, jiroviilmg the miner with his pump, 
the smeller with his bl.ist, <ui(l tiu' we.iver with his 
powei-lioiise. J'roin his e.irly boyhood Watt was 
gu’cn to scientific pursuits, and all ins work was the 
result ol the application oi scientific principles to 
pnictical problems Boin 111 Urccnock, he became 
mstrunii'nt maker to Glasgow Univcrsily, and after 
some years of civil engineering, in 1775 entered into 
paitneiship w-ith Matthew Boulton, tiio founder of 
the Soho .Manufactory W.ilt died at lleathheld 
House, (lose by Soh(\ and was iniiied in TIandsworth 
Church. 

August 25, 1862. James John Berkley died.— 
TraiiX'd under Bidder .ind Eobert Stephenson, Berkley 
in 1840 was appointed Chief Eesident Engineer of 
the Gicat Indian Peninsular Kailway, and as such 
projected and carried through willi the highest skill 
the line of railway from Bombay to Calcutta. 

August 26, 1845. Philippe Henri de Girard died.— 
Eainoius a.s a chemist, a nice luinici.in, and tc'chnologist, 
Giraid was liorn on February i, 1775, and after the 
French Eevolulion had sod.i factoiies at Marseilles 
and Paris. Tlie offer by Napoleon in 1810 of a prize 
of a million francs for flax machinery led Girard to 
devise new machinery and establish flax mills, but he 
received no pnze. After the Kestoratlon he lived 
mainly in Au.stna and Poldnd, promoting steam navi¬ 
gation on the Danulx;, and carrying out extensive 
operations in manufactures, metallurgy, and practical 
«ng^eeting at Warsaw. ^ E. C. S. 
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Societies and Academies. 

Tahis. 

Academy of Sciences, July 17.—1\1 Hcrtin in 

lliecliair -U Deslandres an<l V Burson KcstMix lu-.s 
<m till- atnu)sj)h(‘i(‘ of the ^tal^ i’ropcilics of skirs 
whitli ]ia\’o the same r.'Kiialu)n.^ and llie ^ame i hioino- 
siihenc .layers as llie sun a list ut IweKc star" is 
j,uven, .ill of wliith show bru^hl hues eleven ol Ihese 
are vellow st.iis ol types () and J\ (Ihirv.ird cl.i sihc<i- 
tion), line onU’ is of tlu' M, l\]ie These stai^ possess 
(,hioino'.|jheK.s relalieely nxnc luminous and inou* 
important than those ol the sun-- ( haile-. Moureu 
and ( harles Dufraisse . Aulo-o\idalion y\ii1i-ox\- 
Remc })ower. Vaiioiis jihenoinena iclatiiif' to anti- 
oxVKcnu- aition It has been sliowii m an e.ulicr 
(.oiniminicalit)n that lertain substances, ol which 
h\droipnnnuc is the ty|>i“, can prevent oxid.itiou The 
reaction between .u roleiii and o\v«en has bcc'ii studied 
(|uanlitati\elv, when the jirojxulion of li\drociiiinone 

jueseni lure been \ ai lecl bet \vi eii ('„th .iiid , . ,lh 

ol the aciolein pn scmt, and the results ^i\eii in 
^ia])hit al loini \'alions plioiiols arc' c lassilicd .ic-c ord- 
im( to tlieir puwc'i ol letaidinj' oxidation (" .inti- 
o\\;4<‘nic powei ”) \ siiininarv is ^i\’en of eaihei 

weak bcaniiK on the subject --.Maurue Leblanc 
Lamps with tliiee electiodes, .mode, calliode, and 
intc'imediate yrid wheie the ciiiient is earned by 
ions, and their .ipplualions Jt is sliouii how these 
l<nn]'s c an bc' used to ti.nisloini .i < ontinnous < inient 
in an altc'inalinj^ current 0} Ini'll tiec|ucn(y 01 to 
li.iiistonn hijih - ti('(piene\ currents into altc-rnatiiif' 
ciiru'iilsol low' trt'(|uc-iic \ | iiles Andrade Mc-chani- 

cal detcinnuism and the' iiolion ot the nu-chmii , 
pseiiclo-elh])tu oibils and ciicular oilnts Paul 
Vuillemm I he le^itiin.uv ol the ^'eiieia lavcr.inia 
and Xocarcha Jides Badland I'lic' co-ordmatc's ol 
the ^'alac-tie pole, dedneed tioin tlie distnbntion ol 
the st.irs in the /one ot the* Paris asliophotoyrapliie 
cataloK'iie -M Bedeau Tlie deten inination ol flic 
sjK'eiljc nuliictivc' c.ipacitv of meicui)- vapoiii 'I'lic' 
ineasiiieim'nts uc're made at a tempeiatnre ol .joo' (' , 
imdcM atinosplieru. pressure, iiiilisiny the method de¬ 
scribed in .in c-arhei communication tor air Mc-ic iiry 
v.ipcuir shows none of the .in()malies provc'd toi 
steam, .iininoma, etc , and its specilic mduclivc 
cap,lcl^^' IS in af'ieemi'iU witli i 0007.J ch'diuc-d lioin 
Maxwell’s loimiila —jean ('• Popesco The* Viiii.itioii 
ot the surtace tension ol niercniiy in tl-'ses Ibiiplo)- 
ing a kinematogr.ipiue iiielhod, the v.iriation of the- 
suilaec tension ol nicrciir> with time ol exposure to 
\.uious gases has been me.isiired Kc'sulls are given 
tor air, ammonia, sulphur dioxide, hydiogcu, laibnn 
dioxide, and mtiogcn In all case's there is ,1 i.ipid 
fall in the; snrlacc tension, and the vanatioii is ol tlic 
same order ot in.igmtude m all the gases, ribont 5 jx'r 
cent reduction 111 10 seconds, incto.ising t<> alxuil 
->,j per cent after 24 hours’ exposure —M Lindsay . 
The limits of the L absorption ot clcnu'uts Iki, Cs. I, 
To, Sb — K de Mallemann Kotatory polarisrilion 
and molecular orientation Pierre Lambert .ind A 
Andant: An airangcmcni tor depositing films of 
metal on large suifaces by cathodic juojec tion The 
use of greased ground joints is .ivoided by using a 
double bell jar. Poth jais are exh.iusted dciwn to 
about to mm., and the cv.ieiiation of the inner jar, 
containing the cathode and object to be silvered, is 
completed by <i (aicdc pump.—Ch Fabry and il 
Buisson . The curve of the distribution of energy 
in the ultraviolet jxirt of* the solar spectrum- -M 
Duffieux . The mass of the particles which give the 
sjiectrum of carbon monoxide The bands are emitted 
by particles the masses of which are in the ratio of 
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16: 12, and hcncc are not due to the molecule CO 
but to its decomposition products, the free atoms of 
caybon and oxygen —Paul Mondain-Monval: The 
preparation of ammonium chloride at a low tcmj>cra* 
turo -- A. Ch. Vournazos • Mixed complex anti- 
momodobronudes Several comjilex salts have been 
isolated, of which the sodium sail Na(SbRrl3) may 
bc taken as tlie type - 1 . j Simon’ The chromic 
oxidation of tlie homolognes of acetic acid A com- 
jianson of the oxidising I'fteets of the two mixUircs, 
sulphuiic acid, chromic acid, and sulphuric aci<l, 
silver ciiiomatc upon eleven fatty acids. These acids 
are only jxirtially (oiiverted into carbon dioxide and 
water by the tliromie acid mixture, but are eoin- 
])!etely burnt vvlieii silver chioin.ite replaces cliromic 
acid —Maurice Francois and Louis G.islon Blanc A 
iiietliod ol picpanng the lodomoicurates ol the 
alkaloids in a crystallisi'd condition —.\ Wahl and 
K Lantz The 2-o\y-i-arylnaphthyliimines —l-oms 
Longchambon 'I lu' lolalory jn^vver ot ciystals .ind 
inolei uiar rotatory power —Kene Abrard. I'hc 
jireseruc ol KummHl\ti:s vanolarms in the t'resncs, 
MaiiiU's, and Kucl .s<inds and Ihcii Mgmlic.ition, J’ 
Lavialle and J Delacroix Ihc vvtdl of the j>istil and 
flint in the genus h-uj>horbi.i - I Athanasiu <ind L 
Bull riie registration ot the longitudinal vibralions 
of innsi le during vohmtarv' lontraction - Pieirc 
Girard, \\' Mestrezat, and Li-Shou-Houa ' A ph\sK\il 
view of Ihe selective jK'rnH'-ibihty ot living cells h-r 
(lilleri'nl lous Mile M.irllie Giroud, (Liston Giroud, 
and L Pares ICxpernncnta) lese.irchcs on tlu' 
genesis ot the ha'iuoi lasic ciisis ot iiitensiv’c irradi.i- 
llon^-- 1 . Panisset, | Verge, and li Grasset 'I he 
iixatioii-re.u tion m llie diagnosis ol liibeu iilosis m 
i.itlle Till' l>oi(lel-(iengoii method niav be aj'phcd 
to the diagnosis ut tnben iilosis ot imli h enw-. --M 
Denuce : Tlie tioatmeiit of congenital ilislocation ol 
the iiip 
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The ,New Smoke Abatement Bill. 

T he new (jovernment bill to prevent the pollution 
of the atmosphere by smoke again raises the 
vexed-quo-stion of the best means of accomplishing 
this highly desirable result. Tluit the bdl, which 
merely modifies the existing Ad ol 1S75, will leave 
matters verv much as they are, is, however, the con¬ 
sidered opinion of those who tramed the recommenda¬ 
tions of the Departmental Smoke Abatement Com¬ 
mittee appointed by the Ministry of Ileallh. 

Two years ago an interim lepoit on the prevention 
of domestic smoke was prepared at liie pressing request 
of the Minister of Health in view of the large housing 
schemes in contemplation, only to lie dormant in tlie 
department. 

It is [lerhaps not sulTicienlly realised liow much of 
the dirt and damage in our large industiial centres 
arises from the domestic hearth. In sjiile of pious 
opinions to the (onlrary, it has been established, from 
carefully ascertained facts, by two independent 
observers, that of the 2I million tons of soot turned 
into the atmosphere something lik(“ four-fifths is 
emitted from domestic chimneys. Ihu that is not all. 

T his incompletely burnt material, lormcil to some extent 
by a jirutcss of destructive distillation, such as takes 
place in gas retorts, is ibarged with tar, whereby it 
clings to every object with wliicli it comes into contact. 
Moreover, the tarry soot is strongly acid with sulphuric 
acid, and its presence on the mortar and masonry of 
buildings soon shows itself by llu'ir gradual disintegra¬ 
tion. The evidence of Sir Frank Baines, the head of 
H M. Ikiard of Works, was convincing in tins respect, 
and his specimens and photograjihs exliibited during the 
inquiry illustrated m a striking manner the conversion 
of the (.ddiim carbonate (wdiich cement the siliceous 
particles of the original stone) into the soluble calcium 
sulphate and tlie subsequent crumbling of the surface. 
Furnace smoke, on the other hand, owing to' its 
higher temperature of combustion, (onlains a negligible 
amount of tar; but consists of fine cinder and grit 
discharged mcclianically by the draught. It is true 
tliat It darkens the atmosphere, but it does not adhere 
to any extent, and mucii of it is washed away by ram. 

To return then to domestic smoke. In a brochure 
recently published and entitled “'riic Smokeless City,”^ 
Mr. E. I). Simon, a member ot the (iovernment Com¬ 
mittee and present Lord Mavor ot Mancliester, and Miss 
Marion Fitzgerald, his collaborator, liave |)ut together, 
the principal facts relating to domestic heating and 
domestic smoke. The information is drawn i>arlly 
from the evidence ot witnesses who ajipeared before 
the committee, partly from* the reports of Mr. A. H. 

‘ “The Smokeless. CUy," by li. D. Simon ar.a Marion Fitzgerald. Pp. ' 
zi-t-Sa. Loudon: Longmans, Green and Co., 19^3. ». 6 i, 
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Barker and Dr. Margai*et Fishenden on the efficiency 
of various forms of grates and kitchen-eanges (already 
reviewed m those columns), and partly on ‘statistics 
collected by the Manchester Air Pollution Advisory 
Board (of whi<h Mr. Simon is chairman) on the cost 
of washing, a sum c'ltimaled ai 250,000/. a year. Tlie 
subject IS introdui ed in a prelaco by Lord Newton, 
who acted as chairman of the Departmental (‘ommittee, 
and has given time and thouglit and a Mistamed and 
disinterested enthusiasm not olten absociatcd in the 
minds of must people with members of the Upper House. 
He lias even travelled abroad with the sole objeit (if 
learning how smoke was sueressfully controlled or 
prevented in foreign cities. 

It is Itopcd that Lord Newton’s pungent remarks on 
governments—parliamentary and municipal—may l)c 
read in th2 riglit (juarter. He says: “The battle . . . 
against industrial smoke may be said to have been won 
in principle, !)ut it is siareely necessary to warn en¬ 
thusiasts that there an* many pailianientary dangers 
to be overcome, and that governments are not as a 
rule particularly zealous in forcing through bills of a 
non-vote-catclung nature.” 

If the oliject ot the authors was to make out a case 
against domestic smoke l>y demonstrating in dear and 
incisive language, liackod by carefully ascerlamed 
statistics, Its wastefulness and uselessness and the 
damage it entails, which ina\ be reckoned m millions 
of pounds annually, the little volume before us may be 
said to have more than accomfilished its purpose. It 
is now for the public to read the case presented liy the 
authors, fake it to heart, and put the conclusions to 
practical use. The authors liave not restricted tlieir 
remarks to destructi\c criticism of present methods 
and appliances for heating and (ooking. They have 
$hown a better way. Though they condemn, as all 
witnesses condemned, the old-fashioned open range, 
they have described and illustrated modern ranges 
and discussed their efTiciency for varied requirements. 
They explain in simple language the comparative value 
of coal, coke, and semi-coke (low-temperature coke) | 
and the relative cost ot gas and coal. The book does 
not profess to be a scientific treatise, and a good deal 
of recent researcii on the use of gas for cooking and 
on the subject of ventilation has been overlooked ; but 
this is no drawliack. It is intended for householdeis, 
builders, and arcliitccl.s, lo whom an appjcal based on 
scientific princij)les would be incomprehensible and 
almost certainly unread. 

As the new bill excludes all domestic fireplaces and 
largely ignores the recommendations of the Depart¬ 
mental Committee in regiyd to new housing construc¬ 
tion, it is well that the authors of “ The Smokeless 
City ” have saved from the etet^ silence of Ministerial 
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pigeon-hqlfei the accumulated and valuable evidence 
of so many expert witnesses. ' ■ 

I.eaving then the subject of domestic smoke, we may 
consider for a moment the improvements and defects 
in the new bill. The amendments are few; the 
qiialifictition of the indefinite term “ black ” is omitted, 
and tlic expression “ smoke ” includes soot, ash, and 
grit; the maximum penalty is raised from 5/. to 50/., 
and the person summoned under the A(.t must show 
in his defence that ). < has used “ the best practicable 
means.” On the other hand, there is no reference to 
the supervision of heating arrangements in new private 
dwellings but only in public Imildings ; tliere is no 
attempt to standardise the-system of inspection of 
factory chimneys, strongly advocated by the repre¬ 
sentative ot the Sanitary Inspectors’ Associatioi^ no 
clear definition ot the powers of the central authority; 
no combination of large areas under the (k)unty or 
Borough (Councils; no mdiision of new processes 
emitting noxious vapiours ; no provision for competent 
scientific advisors and supervisors appointed by the 
^Iinislry ot flealth to control and report in short, the 
po.silion remains \ery much in i,taiu quo, and the 
prevention of smoke m industrial areas still remains 
m the incompetent hands ot the local authority, without 
pressure from the central authority. 

Tlic only hojie for salvation lies in tlic energetic 
action of a disinterested sanitary cominitlee and its 
medical officer. As the two are linked togetlicr, and the 
smoke inspector harnessed to tliem, and as members of 
the .sanitai-)’ committee arc usually interc.stcd in manu¬ 
facture and factory chimneys, the jirospect of ameliora¬ 
tion IS not bright. But if sucli a disinterested sanitary 
committee, intent on llic purification of its atmosphere, 
c.Msted, It w'ould reduce l>oiler smoke lo a negligible 
amount (and the greater part ot tlie factory smoke 
comes from boilers); it w’ould have a building lo exhibit 
the best appliances for domestic heating and cooking; 
afford details of the cost of installation and dTiciency; 
It would promote classes for .stokers, and appoint 
expert, scientifically trained, and wdl-jiaid inspector. 
Such an ideal committee would willun a short period 
render tlie atmosphere comparable with that of tlie 
dean industrial centres of France or Germany. 

1. B. Coiii-.N. 

The Earth's Structure and its Evolution. 

Earth Evolution and its Facial Expression. By Prof. 
W. II. Hobbs. Pp. XV111 + 178. (New York: The 
Macmillan Go ; London : Macmillan and (0., Ltd., 
1922.) 15J. net. 

HIS volume is intended to present to the nonj 
technical reader the author’s conclusions on 
the form and structure of tjie earth’s crust. The 
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contents may be summarised as follow*’ The first 
chapter deals with some theories of world formation, 
Laplace’s nebular hypothesis being a special object 
of attack. The second chapter discusses the nature 
of the earth’s interior, after which four chapters relate 
to the facts and problems connected with volcanic 
lava. A broader viewpoint is returned to m chapter 7, 
which treats of tlie changes of figure through which 
the earth has passed ; this subject is further developed 
in the following five chapters, the titles of which refer 
to tl\e present regions of rapid change, the contrasted 
aspects ol the earth’s face, the migrational movements 
of the earth's surface, the patterns ot the “ facial 
wrinkles,” and the design of the fracture marquetry. 
The heuring^f the composition of lavas on the question 
of earth jjhvsiognomy is then dealt with, and the final 
(fourteenth) chapter again reviews the theories of the 
eartii. The author gives a list of references at the 
end of ca< h chapter to works and papers on the .sub¬ 
ject of the cliaptcr, hut no general index of names or 
subjects is provided, an omission which should be 
supplied It a second edition is called for. 

Despite the somewhat terrifying vocabulary ot the 
geologist, the hook contrives to he interesting, and 
one of its most commendable features is its wealth 
of illustration, hy diagrams, maps, and photographs. 
The chseussion is of a less broad and comprehensive 
character tlian the title would lead one to expect, the 
balance ot the book being ratlicr upset by the promin¬ 
ence given to the vulcanological topics in which the 
author is specially interested. In themselves, how¬ 
ever, these chapters contain some of liic most novel 
and interesting parts of the book. 

A more serious criticism than that of the title is 
that the .‘uthor makes no mention of much important 
recent woik hearing on his subject, as, for e.xamplc, 
whcui dealing with general theories of earth formation, 
where one us surprised to find nothing about Jeans’s 
cosmogonic tesearches. The author is particularly 
amcerned 10 overthrow the notion, based on observa¬ 
tions ol v'olcanic lavai, that the earth’s interior Is 
molten, only the crust being solid. This view has been 
generally abandoned by geophysicists, on the giound 
of seismological and otTier evidence which the author 
describes It has, liowever, long been historically 
connected with I^ajilace’s nebular hypothesis, though 
the latter is of much later date, and the two theories 
are not necessarily bound up together. 

The author gives much prominence to Chamberlm's 
arguments against Laplace’s theory, and regards them 
as destroying the last support of the hypothesis of a 
molten interior, and as necessitating a fundamental 
revision of geological theories Nevertheless, strong 
as are Chamberlin’s arguments—based on considera- 
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tions of angular momentum—they have not convinced 
so great an authority on cosmogony as Jeans, that 
Laplace’s nebular theory mu.st lie finally condemned, 
though Jeans has propounded a modified form of the 
theory to explain the origin of tin; solar system, which 
is of a very special tyfie among celestial olijects; in 
this lheor\’ the planets arc supposed to have been 
separated from the sun, when the latter was much 
more diffused than now, by the passage of another 
star at a distance comparable witli the sun’s diameter 
at the time. This llieory tluis preserves the feature 
of Laplace’s hypothesis which seems sjiecmlly in dis¬ 
favour with the aullior, viz. that the earth has cooled 
down from a dilTusc gaseous stale. I’iie author him¬ 
self advocates the planetesimal h\p(»llu‘sis, i.e. that 
the earth originated as a solid body by the aggregation 
ot mcteonliC material. However great the* claims of 
this view may lie regarded, our present knowledge, or 
rather ignorance, of the elfect of pressure upon hot 
bodies certainly docs not permit us to preclude the 
other view, that tlic interior ot a large gaseous body 
niigiU become solid under tbc influence of the pressure 
of the ujipcr layers, before or at the same tune as the 
lormatinn of a solid crust. 

Another outstanding omission to refer to recent*/ 
work bearing (m the subject relates to Wegener’s 
theory of moving continental masses, now so much 
discussed by continental geologists, lly many in¬ 
teresting diagrams the author shows the situation of 
the regions ot present rapid change and great folding, 
and discusses Suess’s theory that this folding is in 
general the result ol overthnist of one land mass over 
another. Professor Hobbs’s view is that mountains 
arc raised as a result of underthrusls going out from 
areas of subsidcnie, generally the ocean areas. These 
thrusts are supposed due to shrinkage oi the strata 
under the oceans, though no attempt is made to put 
the Inpothcsis on a quantitative basis. This, however, 
is perliaps scarcely feasible as yet, and Wegener’s 
theory, which attributes the thrusts to the resistance 
of the heavier substrata to the motion of the land 
masses as wholes, has likewise many points of liiflicully 
about it. 

The autlior’s llicory of the xirigin of jiockets of 
molten lava is ofie of the most interesting parts of the 
l;ook. The rigidity of tlie earth is maintained under 
conditions of internal temperature which are suffi¬ 
ciently high, even relatively near tlie surface, for at 
least the aqueous fusion ot rock. This rigidity is due 
to compression by the overlying load, which gt^tly 
raises the fusion point. It would therefore seem as if 
molten matter could exist, only in places where the 
weight of the upper layers has been wholly or partly 
removed. This is supposed to occur by the folding of 
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Strong up[)cr layers of rock into domed or arched 
forms, relieving the pressure beneath, at least for a 
time. 'I’his view differs widely from the one commonly 
held, VIZ. that tlie underground chambers of lava 
represent intrusions through tlie strata on whicli they 
rest, and that the pressure of the lava has itself elevated 
the roof of the chamber. The autlior ably supports 
his thesis by many different lines of evidence. 


Textile Technology. 

Textiles, lly IVof. A. F. Harkcr. Wiili chapters on 
The Mercerized and Artificial Fibres, and the Dyeing 
of Textile Materials, by W. M. Gardner; Silk 
Throwing and Spinning, by R. Snow; The Cotton 
Industry, by W. H. Cook; 'J‘he Linen Industry, by F. 
Rradbufy. (Westminster Senes.) Revised edition. 
Pp xin-386. (London: Constable and Co., Ltd., 
1922.) 15.^. 

Flhe great trinity of human life’s es.sential needs 
-- food, shelter, and clothing—praetieally all the 
articles of clothing, as well as a consideratde number 
of articles for impioving the shelter, are de^l^cd from 
textiles. The proMsion of lhc.se and other articles has 
led to tlic develo])ment of the great textile industries. 
These industries together form tlie only serious rival 
to agriculture for chief place among the industries of 
the United Kingdom, while they rank supreme in their 
contrihution to the countiy s exports, of which no less 
than some 40 per cent, aie textiles. 

It might he expected, tiiorefore, tliat a large number 
of people would be interested cither as [)roducers or 
consumers m such a work as the present, which aims 
at giving in brief compass an outline of the textile 
industries in their historual, technical, industrial, and 
commercial aspects. The book opens with an historical 
introduction, there follow descriptions of tlie raw 
materials and their production, and of the principles 
and processes ot spinning, weaving, designing, and 
finishing. Later chapters deal with the separate in¬ 
dustries in turn, namely, the woollen, worsted, cotton, 
silk, linen, dres.s goods, etc., and the carpet industries. 
On the wliole the purpose ot the book is successfully 
achieved. The authoT rightly emplia-Mses the fart that 
it IS the article finally pru-duced which determines the 
raw material employed and the processes through which 
this passes. It is for this reason that he deals first 
with the general principles of spinning and then with 
the various preparatory processes, wlinh were de¬ 
veloped later chronologically for the pur])osc of pre¬ 
senting the raw material to the spinning machines in 
a convenient form. The chapter on .spinning, in which 
are described the modern machines and their relation 
to the old methods, is the best chapter in the book; 
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the account of the preparatory processes is somewhat 
scanty, rather disjointed, and occasionally inaccurate. 
Improvements might be made in certain other direc¬ 
tions. Thus, the descriptions of machines sometimes 
suffer from the absence of c.xplanation of some of the 
lecimical terms used; wJiile the replacement of a 
number of the illustrative pliotographs by line draw¬ 
ings would add considerably to the value of the book. 

It IS to be regretted that there is no uniformity of 
plan in dealing with the separate industries; each special 
contributor writes from his own particular point of 
view, with the result that a recasting of their work 
would be necessary to preserve the unity of the whole. 
None of these special rliaplers compares favourably 
witli Prof. Barker’s own contributions in general treat¬ 
ment and the selection of material; and in too many 
instances the statistics and other information, having 
remained unchanged from the 1910 edition, are now so 
out-of-date as to be misleading. 

In spite of its deficiencies, however, this work remains 
probably the best in English affording a general intro¬ 
duction to tlie study of textile technology, and as 
such It IS to be commended. 


Highway Engineering. 

Les Chaus'^ees moderties. Par Prof. P. IjC Gavrian. 

(Encyclopedic du Genic Civil ct des Travaux Publics.) 

Pp. 431. (Pans' J-Jk Baillii^rc et Fils, 1922.) 

40 francs. 

~'HE publication of tliE text-book marks another 
.step forward in the evolution of one of the most 
recent developments of engineering and is therefore 
to be welcomed. Road engineering m its modern 
form may'be said to be contemporaneous with the 
motor car, the advent of which has again brought a 
large jiortion of the national trans{)ort on to the roads 
after an ecliiisc wluch lasted from the decline of the 
stage coach, or even the Roman period, until tlie intro¬ 
duction of the internal-combustion engine for road 
vehicles. 

'I’he problem ot constructing roads to .suit modern 
traffic has probalily been best met in Great Britain, 
but llie task fell to busy mc?i, the engineers to the 
local government authorities, wlio have had many 
other pressing and difficult prol)lem.s to deal witii 
during the .same time Consequently, the practice 
which has been developed, although well dc.scnbed in 
the periodical literature, lias not been codified or 
reduced to the form of text-books, although two small 
publications by Mr. H. P. Boulnois and Mr. F. Wood 
have to a certain extent met the want. 

France has, however, already established a Chair of 
Highway Engineering, the first occupant of which is 
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the .iiilhor ol tins l)ook, w'liili* the projcri I'r, siill undiT 
dl^( iisMon in tliiscoimtry. The eluur hcin|:j cstahlishcd^ 
the need ol a tesl-book has been iinmuli.udy folt 
.ind M. (ia\rian iuis met the want Iiy his e\(.dknt 
book. 

'riie I'lt-'t poiiil that sinkcs one I's that the amlior 
doo not as.sium* prcMuus knowledge of tlic sultj(j< i but 
begins b\ a dis< iission ol the ronditions to l)e salislu'd 
.md the in.ileri.ds whiih are .callable, bin it is oIimdiis 
ttia1 he e\pc( ts the slmlent to have a working ai ([U.imt- 
.iiK e with < In inistr) , ph\su > and element at \ enp:meii- 
m,u 

'1 he < oii'ider.ilion ol die ac.tion ol \ehnles on Ihe 
toad siirl.iu' and via' .vtv^a is i leaf and toinise; il 
de''ir\e'. to be well eonsideied by evi ry (Jiie who is 
interosud m die ro.ul problem as diere is nnali 
lonfiisKni .md iineeilamly on this aspeet ol the 
ptobk in 

Aiiotln'i’ set turn w'oithy ol e\ery commendation is 
the chapter devotul to delimtioiis and nomeinlature 
The.ipplic.iiion ol I lie same or smnlut names to dilh rent 
siilisi.iin cs .md (onipounds in Idi^l.tiid, loanee ami 
Amerii .1 li.is led .md 1 .m oiih le.ul to mis.ipprelK'iisions 
.md l.nliire to lake .id\anl.i,ee ol expeiieine t;.imed in 
odn I CDimliies Tl is if\im; to note th.it hnj^lisli 
mnnem latiiie meets with his .ipprov.d, and until .1 
si.mdard inlt 1 national noinein.lalure is esiablislied Ins 
stimm.u\' ol tlie dilleiemcs will be most N.duable 
The M'l (iml .md t liiid (li.i|iters .ire de\ oled to .1 de.s< np- 
tion ol the ptodiHtion and tesinyn ,)i t^rs, pili lu's and 
olhei Inndine nialen.ds, llu' latter ol wlm b is prob.d.ih 
worlli\ o| more i.ireliii .ittention ib.m 1- alw.us ei\en 
bi It, siine some tailuies lia\e undoulitedlv been diir 
to m.ilenals diffeiinu m 1 umposilimi ami jiioperln-s 
Iroin those (mp]o\ed smaesslully elsewdieie 

,V ills' . ion ol the relatn'c iiseliilness and suitabi]ii\- 
ol \.tnoils , yeks .md sla.es m < ombinalinn with dilli n.n( 
himleis would Irne Imn Usehil .is .1 se|)ar.ite seetion, 
w'hili die bindii Used :ii Roi nine di‘ser\es more sp.ne 
as It li.is ,id\.intapcs in <. ttain siiiiations proh.ihh' not 
jxisses'i.d in the s.mie de-ree l)v other maleri.ds 

( oiisuii lahle .Ittention is to (he in.miui in 

wlm h pot ]iol< s ,ne lormed .md die obsi nr< p'n iionn n.i 
known .1-. ( ornu;alion ol road siirkn (.s Xo < om In-.ion 
IS pul lolwaid With lee.ird to the kilter, but die neul 
b'l' i,in ill' resran 11 n ur^ed II is probable not .1 
simple piobl( m ami w ill n sist resolution lor -i>nie tim<‘ 
as the lel.ill'll piolilem ol die lomm.ilion ol sled 
r.uis siibjeitul to <'le(.in< Ir.Ktion li.vs done .ildioiiah 
the I omlitioiis I'.m he mm li more e\.ii lie delenmiiLil in 
the 1.liter i ,ise 

M (»<i\n.in h.is lolleited .1 considerable qn.intitv of 
d.il.i on the tiiuinc eflort reiiniied on dillereiit t\pes 
ol toad siirf.ice and lor dilteiem l>pes of t\ies ; this 
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IS all to die jiood as the piililie.iliun ol autliont.atnc 
llp;nres should do inneh (0 reioiieiie transport owners 
to the hi,i:h l ost of modern ro.uls hv show mi; that there 
Is leduelion m cost tn .mother dire lion 'I’lie destnie- 
ti\e elfret ol < erl.im kinds ot i\ie is .iKo well hroiipht 
out and m.iy helj) towards then dimin.itioii it it brinj;s 
home to the M-liide owner th.it .in\ slight .id\aiit.i”e 
he ina)- ^am indiMdiially li.is to lie p.iid lor e\enuially 
m ”ie.iler exjH'nihtme on the ro.id itsi'li. 

A st.mdaid kiiLthsli tex,t-liook ol lliis i\|)i' would be 
oj ,i;ii.al assist.MU e to the simlrnl not oiil\ o| hi;;iiw.iy 
eiieiiU'erme, bin ol ^inei.ii en^mn'iin;; .iKo, .is (he 
subjeit Is too olleti ne^lei ted. 

Radio-Communication. 

(1) Du' (iialillo^r mu/ !'< Ic/'liiuiyi' Ite.ir- 

lieitct \on l)i I’ Lilies (\\ issci|.,( halllii be 
loirsi luiiiL'sln'i u lile N.iturw isscns< li,iit lu he Keihe. 

1 ler.ms!;e>.'elu‘n \on lb R Id Lusii^aiiL’ Rand 
IV) Rp XII K2 (hiisdin imd l.iip/ic 
.Sicinknpll. i<;)2’ ) qs 

(2} Miii/iw I'lxkit luiol: //Il III! /‘iiKliful 

(//yctdloi mu/ S/utlciil R\ W II M.inli.ml Rp. 
\'ii-i-i.So. (London Sir I Ritmaii .md Smis, ind , 
i<>22 ) 6 v. net 

(A ('oii/iumuu II i/.r II//c/css" Tc/i'i^Kify/tv. .1 .\iui- 
M(l//lfiuu/l<-ul hUiix/llflliil! /a ihe Su}>]n/ of 11 //-f/cvs 
'/'dcgruf/iy jrum t/w /'om/ of \'uw Ry 

R !■' (1 Mitlell (Rilman’s I'ei iiim .d Rnmei Series) 
Rp .wil 11} (l.ondim: Sn Isa.u, I’ltinaii .md 
Sells, Ltd . T022 ) 2.' <11/ net 

''! I k'-iKw dopmentol the .11 1 ef radto-i ommiiim .111011 
lets bei n se i.ipid th.it iiim h el the .ippai.tins 
desinbcd in tediiiic.d heoks on the sulijiil is either 
obsoKieoi is\(.r\ lillleiisid Its mdiisioii. liow'e\er, 
ina\ lie justified on the eround Ih.it it is w.nited by 
sdulenis lei cxainin.ii len.d pur|)i)ses .\s du- number 
el I looks on die subjei I Is l.ir‘;i .md is 1,1 pull \ im re.isinp, 
the I'xjx'rl who leads them .ill will n.iUiialR- wi-ai\ ol 
coiiil: o\i 1 diL same uiotind so olten 

(1) Di Liil'sd book will be ol \.ilile .Is ,1 woik of 
idc leiu e The di s. 11 pi lolls .ire nilldi tee bi lel to be 
lellewid b\ <m\ one who Is net llioreiielilv l.imili.ir 
with the sulijei t .\ we.dlb el nl'ieiui's .ire yuen 
wlm li w ill Ih' Ms. till li) am one w b" 1. m.ikme .1 sperud 
nsi.ndi on seme l)i.indi el ilie subjeit. It would, 
hewi‘\ IT, Ih- a help to llie u .nil 1 if tin- 11 lenau is w i-rc 
siilxluided under \.iiieus lu.idiiiys sii, (i as m.uhc- 
m.ilu.d, ph)sual, ledimc.tl, and 'ommeiei.d The 
ytound io\ered i.s veiy wide and an a'leiinl et die 
|elmsen .mil R.ilibek eledrosb.itic id.i\ is induded. 

( 2 ) This piu-kcL Inxjk is intended nnmipail) Jer the 
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n.iririi' nulio-tfK^rapliist. Detailed instructions are 
i\eii .is to till' methods of adjusting the various 
land.lid Manotii sets. Descriptions are also given 
f the .ippat.itLis of the 'IVlefiinken and Radio-Com- 
nunxatioii Co. The diagrams are %ery dear and the 
al^ie^, rules, insiruetions, etc , im hnled haie Ixen well 
elei.ted 

(_t) As the bulk of the world’s raiho-toinmunK .ition 
^ <arried on by I'ontinuous wa\e (<’VV) s\steins, 
t IS natural lii.it there should be a demand tor ekinenl- 
iry but .u'liiiate desi riptioiis of tiuse systems. 1 he 
uimbei ol (’ W. an; stations now' exieeds a thousand, 
ind more than 10,000 kilowatts have lieen inst.dled 
or their operation 'rhere ate also many high 
reqiieiK V and v.ilve generator stations As sjiare 
s limited m this booklet, some of the descriptions of 
mport.int metliods aie loo brief lu be of mueh help 
o the reader, and there .^re notable omissions. The 
•hapteiN on the .idv.inee ot the (WV. system and on 
he I’oiilsen arc are msirmtive and contain novel 
natter We (.in lommend the book. 


Plant Morphology and Physiology. 

f^racluiil i’loiil l>ioloiiy: I ('ouusc of hlcincutorx T.c{*- 
iiiK’s on the ('icncral Motpholoyv (ind PJiystoloyv of 
PlnntK b\ ITol 11 . II. Di-'.n. Pp. M + 
{Tondon : Longmans, ('ircrii and ('o , i')22 ) 6’.-. 

A TlL\'r-P>()()lv bv siidi .in experiemcd te.idu-r 
as Prof. 11 . H Ihxon is viiy weh'ome To 
judge Irom the intiodm lion, this Itook lepreseiits m 
.'ondeiiseil foini the siaies ot lectures winch the .iiithoi 
has found most suit.die for the introduction ol his 
sulijccl to a class m winch mcdiial students pi(dom¬ 
inate. At the end ol eat h let tore bi n I notes are added 
as tt) the st'tipe ol the piai tn .d vvoik to he earned out m 
Lonjiint lion with the coiiise. l.arli le< tore ot < upies on 
the .iverage ai.)uiit eight |iages,and in the thirt)' lectures 
a wide .senes t»f types arc cov eretl, trom unit ellui.ar hums 
to the flowering {iant. (onsider.ible jiiysiologn .il 
work Is imluded, and the subjetls ol nut lear div ision, 
iiereditv, and evolution ottupv the last tlnce letturts. 
The tre.Ument is ihcrelore t.f net c^^ity mut h condensed, 
and an Vlementaiy stud-n' wouhl find it ditlkull to 
use the book e.\« ept under guid.im e. 

Three salient lealulc^ in the book iiavc impressed 
the ])rescnt reviewer. Tiie first is ilie interest and 
i harm with winch the author’s style and personality 
invests the sulijects of the elemenl.iiy course. It is 
clear that each lime Pro! Dixtm renews iiis .ir(|uaint- 
aiice With these familiar plauts, his class will find him 
filled with the enlhusiasih of a first entounter. ihe 
student cannot lorget that he is studying living plants, 
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even when examined in the remote region of a micro- 
scopic field.” With the .'.id of a “ ghost mirrometer,” 
an instrument Prof, ffi.xon demonstrated to Section K 
of flic British A'so.iation for the .Cdvanccmcnt of 
Snenie at Kdinlmrgh last year, eomparati.e data as 
to size. Kite ol mo.ement, ett., are always kept tiefore 
the student. 'I'lie tirief instructions given on p. 74 tor 
practical work with Spirogyra jirovide an excellent 
e.x.tmjile oi liow to make a student realise tliat .Spirb- 
gjra IS a liMii.g oliject in a tliree-dimensioiial .vorld, 
and not a design ir.iiisterred fioiii the plane ot tlie 
microscopic image to the plane ol the paper. I he 
.seeoiid striking point is that the author has found it 
advisalile to Imild uii a knowledge ot Ihe pUnt hy 
progress from llic sim|)ler unicellular forms to tlie more 
complex vascular plants. 'I'he initial dill'KiiIly of the 
imhiimli.irity ol the plant forms thus first iiilroducod 
to the student is grapjiled with most sucrcsslully, and 
very interesting use is m.rde ot the opportunity tiuis 
pro.lded, at an early stage ol the eoursc, ot indieatmg 
the ere.it praitiral .ind liiim.in sigilifiiam e ol Imilogiral 
studies. On llie otlier lianil, this method of approacli 
appears to make the treatment of plant pli>siology 
mote disronneited .and Jess experimental. Photo¬ 
synthesis appeals fairly early 111 the eoiiise, but the 
expenmeiUal tiealinent .at this st.ige does not eii- 
eoiirage ,iny effort to assiii late the process with g.im 
III dr. .vualil and m 1 arhoii (oiitent. Kespiralioii is 
disi ussed first as an aiiaeroliie process with yeast, .iiid 
later IS Iriailed more generally under Clikrmydomon.is. 
While some general (|uestioiis as to the water relations 
ol the eeil .ippear in Lecture It., root pressure ,ind 
titinslocilion. hmled at m he, ttire XIX. on the tein, 
are not fully Ire.iled until Leitiui' .\XV. 

Cuming to the thud point ol interest, as miglit lie 
, anluip.ited Irom the author, .1 mueh wilier use is 
made ol relatively eomjilex dal.i Irom i.liysiis and 
.hemistiy than is usu.d in an elemenUiiy hot.inatd 
text-hook. Tt hni.iny is to jirogtess tins seems to he 
.lit esseiiliil dc.elo|.inent, even it it implies ultimately 
a recognition (li.lt (lementary botany (oiirses nerd 
huildiiig upon Ihe physir, and ihemistry of the final 
years ol the gr.idu.ite scieiue loiirse! T.eiture 11 . 
Iiitiodiiiis us to ddfiision and osmosis, Lei Hire III. to 
lilienomen.i ot Ihe .ollold stalea l,rituie IV. to enzyme 
action and sin late plienomciia in hcleiogcneous sys¬ 
tems. This ii.iee is r.illier sweeping and makes great 
demands upon the sliideiil. Il is proluhly also m- 
e. it.ilile that .is hotanists .eiitiire into these paths, the 
|)lc)lirers will stumble o< 1 .isionally in their unfiimill.ar 
suirolindmgs Tlie attempt to define the dilleienee 
liciwecn a gel and a sol on p. 22 .ilipears to be a rase 
in point. The explanation here given ol the, structure 
ol a gel would render the phenomena of diffusion m 
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sudi i^els enlircly unmlelli^-iblc, and the experiment 
illustrating the retention of congo red In' a geliilin gel 
mu't rei cive quite anotlier explanation than that given 
to it. 

The Development of Vertebrates. 

Traiil- d'enibryologie des vertebres. Par Prof. A. 
Hi.uhct I’p xvi4-ho2 (Pans: Masson et Cie , 
IIJ2I ) ho francs net. 

"'OK a remarkaiilv dear and well-illustrated 
^ anount of the development of the vertebrates 
the student rould not do better than turn to this text 
lH)ok from the pen of the distinguished professor of 
the Ihiiveisitv of Urussds The information given is 
tlKUoughlv up-lo-<late, the eondusions for the most 
p,iit (onv inemgly supported by an abundance ol fa« ts 
marshalled with great skill While the author does 
not lies)lat<- to discuss < onlroversial qiieslmns^ yet 
this treatise is strikingly Iree from piejudae, and none 
llie less uileresting because it fleals for the most part 
with mailers of fact. \\e find none of the faiilastK 
jilulogenelK iiUeipretalions ol developmental stages 
.iMoiding to the reeapitulalion theoiy vvhuh disfigure 
so many genend t(‘xl-books of einbrvologv 

N'atuia'h, in a single volume ol some 600 jiagi's, 
the wlioh' lange ol vertebrate (mbr)()logv cannot lie 
«()\iud III dilail, and it is the early stages and gerni- 
lavei lonnaiion that receive jiarticular attention 
We know ol no le\t-l>ook in b'rem h or Jvnghsli with 
siidi a lui id a< count ol these (omples pro* esses in 
llu vertebi.itis 1{\ skilful sek< tion .iiid the omission 
ol unnn)K]iianl detail Prol Prachel also provides good 
des<nplions ot the <levelopment ol tlie duel organs 
'die dev 'lupment ol the cranial nerves foi insiame. is 
|)arlii ula - well presented 

Tlieie are some points on whu h the .iiithoi is not 
(onvimmg, and on wlmh ins condiisioiis might, we 
think. l>c levisecl and modified Tn ihe amount ol liie 
mesulilasiK somites of the he.ul, like so manv ollur 
<‘iiil)i\ologisis, he* iiiK rilic.dly ado|)ts van Wijki's 
s< iieiiie ot enuiner.ilion, wbidi inevitably leads to 
(onfusum 111 the region ol the livoid aidi, instead ol 
Hallours svstcni. Wc*aie unable to understand Jiis 
rdui lance to admil tliat in veilebrates above Amphi- 
o\us there are still li\n es of the tormation of mesoderm 
from <'iUerocoeh( ])oudies, and we consider that he 
hltadies too much inpHirtame to wiial he terms 
acrogetiesis, cephalogcncsis and notogeiiesiSj a disiim - 
tinn which seems somewhat artificial and founded on 
cerlain specialisations of growth in the enibrvos ol 
higher foims. Nevertheless, Prol Pradiet’s volume is 
an excellent tiealise, and will lx- heartily welcomed l>> 
students and teachers of embryology. 
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Our Bookshelf. 

The J^rmriplc of Uehitivity Oiiginal Pajicis Uy 
A. Ivinslein and 11 Minkowski Tianslaled into 
Pnglish by M. N. Saha ami S \ Hose With a 
llistoriial Introdiu lion bv I’lol P ('. Malialanobis 
Pj) \xiin-i8(). (Calcutta- L’nivcisilv ol ('aluitta, 

Tf)20.) 

Till’, book under review begins with an interesting 
historical account of the c\[)cnmcnts dealing with the 
elm idation of the ajther-idea m plivsics, and we are 
led through the work of Mi< helson and Morley. f^orent/ 
and others to a brief aciount of iMiistein's theory of 
relativity and some of the results obt.unt'd with its 
aid. The second section reprodmx-s I'anstcnCs oiigmal 
paper “On the Klectrodvn<imics ol Moving Hoches ” 
{Amuilen der Phynh, 1905), and tins is lollowed by a 
short note on Albrecht (') Kinstcin and the vaiious 
})hases of Ills scientific' .ulivity. The next siMtioii on 
the “ Principle ol Kelativit) ” is ajvpaient^v a Irans- 
lali(>n ot Minkowski’s paper on “'I'he k.indamental 
Jvqu.itions lor the Klectroniagnelic- Proc esses in Moving 
Hodies’’ {(ioiini^ct Nadinc/itcn. i‘)oS), though no 
lelcieiice is given, and llu; title is omitted. An ap¬ 
pendix to this is given, and it < one liiclcs w itli llu' well- 
known lecture ol Minkowski on ‘‘Space ,ind Time',” 
deliv cred to the (icim.in N.it iirfoisc hot v crs.immlung 
at Cologne (ic)o.S), ami published in tlic Pliysikohsihe 
/.eitsihnjt (1909) and m “ D.is l<el.itivitalspiiii/i|),” a 
colhction of papers bv l.cvreiit/, I'lnstein, ami Min¬ 
kowski ('l'eul)ner, 191,1) The sixth section ol the 
book consists oi I'.mstcin’s momimcnt.d work on itie 
“ Ceneral Tlieoiy ot Relativitv and (Iravilation ” 
{Annaten der Physik, T916), .ind the concluding section 
bungs a number of explanatorv notes, mostly matho- 
matii .d, oil spc'c lal jjoints 

Tlie trandatioii cannot lie calUd a good one In 
a woik ol this kind we expect a burly literal tr.insla- 
tion, but in tiu' picscnt book there <ire numerous errors 
in translation, and the cbcjuc* ot Ivnglish cciuiv'alents 
lor (icrinaii words is frc'c|iienlly iinloitnnate In 
manv instanc es the mathematic s is faultily reprodm'ed. 
riu; niimbeiing ol the pages is not conliiiuous, tail 
rc‘c ommc-nccs at the beginning ot section q, anil the 
omission ol the lootnoles from the originals is regret¬ 
table Provided it is studied with care, the translation 
will nevertheless be of service to lliosi' who are 
(infamibai witli (lerman, and vvish to giapple with 
the pioneer works on this snl>jc‘ct. some of which are 
lallicr man es-'ible 

A I.illlc Ihwk on WiiUt Siipplv. Hy Dr William 
(kinielt P)). x\ f 144 (Cainl)iidgc At the Urn 
veisity Pros, 11)22) bv (ul lUl 

“Tins little book when in niaiiiisc 1 ipt was (ondeiiined 
bv a very liigh .uithoiily on educ.Uional publicMlions, 
ic»r It did not enable the le.ider to piejiare for any 
spec ifu examin.itions ” So llu- prekue begins. Hut 
was not the very high .iiitlioritv anxious to he kind ? 
We, loo. are inclined to condemn the little hook a.s 
an educational work, not bec..msc it is useless for 
examinations, Imt l.iec;.uise vt lacks ,i coheienl plan 
'Pliere is no attempt to group the portions of letter¬ 
press intev chapters. General .statements are sand- 
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WMlicd Im tween Io( .il descriptiuns, thus “ A<|iie(lu( ts ” 
an- in.ilul helueen “Storm Waters’’ arnl “The 
Water Supply ot New York", “Watersheds and 
Water-|Miiin;:''/' ujtii a Ion” dcM riplion and lull-pa^e 
illu^tialiori ol the Klione (llacier, appears between 
iii^iiinnii” <lela)Is of the water-works ot (il.is^ow and 
ol I.i\ctpool And between “'I’lie IjirtnitiLiiiam W'ater 
Supply ' and “ l’ioj)fisals to siippK fanidon from 
W ai<-s “ there is an aeeoiint of the Nile stor.i^e .tl 
“ Assouan ’’ in .t paia^raph de\uted to “ Ollier hatnous 
i )ams.‘’ 

\part Irotii the aliseiiee ol arrangement, the Ijook 
fails jii s.niny ne\t to nothini; of the lainl.ill of tlie 
(onnti) .Old its (liutuattoiis. data lor wlmli in ini- 
iintise almndanie are a\ailable, nothin” ol the 
sNstein ol le”isl.ilion b\ wlinh w.iter supplies are 
;dlo(at< (l .sa\e lor s( rajjs in ri lalion to indnidual 
s( lieiiK s An .i|)p<.ndi\ ^'nts an a« 1 ount of the theoiy 
ol (\(ioties put lorward l*\ I’lol iljerkiies , but there 
IS nothin;; as (o the distiibiition ot r.iint.dl m the 
ai tual ) \('iones u)i!< li lra\eiselhe Ihilish Isles 

As .1 siiap-book ol iiselul and oH(n enleilainni” 
infoimatiou on the supjih' ol water to nnxlern f.ondoii 
and aiKieiil |erus.\leni tile book will eive pleasure to 
many trade ts, and the hu ts as to other i itus. tun i< nt 
and tuodein, ate anuiale wli(;re\ei we ha\e tested 
them, tliou”h not alwa\s up to date Our sole < om- 
jilaint Is tiuit a si rap-book should lie put lot waul .is 
,in edtu ational woik. hn we liold that rontiiiuit) of 
plan. 1 lea mess of .it rah^eiin nt. .md sintpln it\ o| state¬ 
ment aie essential lor an\ sin h book, and thesis w<' do 
not imil We repeat th.it larire parts ol the l.xiok 
;ue eveelhnl. and e\it\' l.oiido;' 1 would do well 
to lead tliosi- which reb'i to the Metropoiit.in Water 
Hoard il K M 

Elude j^eoiijelHiiue des li/ni\ioiiiuilioiis hnulumuf/les 
el c/rw coiirbes (dtuu^s I’ar I lent 1 Mulct Hp 

\iii I 2t>i (I'.iris (lauthu‘r-\’illar' et t ie, 1921.) 
32 franc s net 

Oruiodox eletnetil.if) ;;eonietr_\ deals pnncijially with 
the metrical pioperties of space, based on l•'llelld’s 
aMofUs. In the mcKkin chw i lopim-nts ot eeoinetr) 
tlio metrical piccpeities .iie a secondaiy c onsuleiaLion 
The slu(!\ ol oidered .icyre^ales ol spatial elements, 
such as points, lines and pl.ines, became a poweilul 
weapon in the hands of the- geometers of the l.isl few- 
^generations, and one ol the most usetiil hums ot this 
.stud\ IS tin- mclliod ot liansUirinatioDs .tncl cortc-- 
.spondeni es. M. M.det sets Inmsilf the task of pre- 
.sentiii” the lundaniental idea-, cif c'oriespondenc es, 
leading up to the ”ener.ih.si-d t\[)e which forms the 
title of Ills book As IS nal a.il he- c)lte. > first .< c.ireliil 
study ot homo;;iaj)hi( corres[)onden'is o! points on 
stramht liiKs, then the /hctliod c)( projection, comm” 
finalh to bir.ilional transloiniations ills method is 
purelx’ ”eometri< al 

The theor\ is applied to the type ol phne cuivc-s 
(ailed al”ebiaic, defined by the author in the sense 
that cene and onK one* al^ebiaie eur\e can lie made 
to jiass throu;;h a nundier of ”iven points in a plane, 
these points benn” independent he examines caiefully 
the meaniii” of independence 

Attent’onis directed to therem.irkablc fa( t that many 
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of the most important contributions to modern geometry 
liave been made by ITcnchmen , M. Malet claims that 
this Is due to “ < es iiualitc's de clartci et dc precision 
qui furent touinurs I’appan.xge de notre race.” 

S. B. 

A Manual of Indian Tunhers: An AeeounI f>l the 
(Irmolh, Distnbulmn, and Vsei of (he Trees- and Shrubi 
of India and Ceylon, with Description's oj their Wood- 
Structure By | S. (lamble. Reprint ot second 
edition with some .iddilions and correc noils. I’p. 
\\yi f 8684-20 plates (London . Sampson Low, 
Marsion and Co , Ltd , 19-2 ) 3 ^ .M- 
Tiiii Kinpire Timiier Lxliihition, held m J.ondon in 
|uly 1920, was remarkable lor the number of bi'autiful 
wccods which were displaxed in the Inclia section It 
was dillic lilt to understand wh\ most ol these v.duahle 
timbers were cilher uiiknow'n or not apjneciated m 
the Luropean ni.irket. iMosl people in this couniry 
heliexcal that teak was the onl\ limber ol importane'e 
produc ec! in India, and were surprised to see the sanely 
ol species th.il weie m.idc- iij) into lurnitiiie, p.inellin”, 
ji.irc|uet llcioriiig. and a liosl of miscellaneous ailales, 
r.uiLiinL; Irom lishing tods to seienlifi' insirumeiUs. 
The c.iiise ol the negUa t ol Indian woods ma_\ be pul 
clown to lack ol business methods on the p.irt cef the 
CfOM'inment, which loiilrolh'd the great bulk ol the 
lorcsts This supiiuness is now a inattc-r of the li.ist, 
and ellic ii-iil measures liase been taken to m.d'.e known 
m l-.ngl.uicl tlie wealth d timbers .nailable ^ 

■flic- pulihcation of a leiirint ot (lambic's “ Manual 
ol Inch.in I’linbers,'' whic it b.is bc-en lor m.iiis sears 
out of jcriiil, IS a step in the tight diiection. To those 
svho are uu.icc|ii.imled with tins splendid book, s\c- m.iy 
direct attention to the .cc curate m.iss ol mtoim.ition 
s\hicli it c'OiUaiiis on the timbers ancl toresi trees ol 
India, Burm.t. and Ceslon About 1500 spec ic-s are 
clesc ribed : and then usc-s and c|ualilic's .ire pointed out. 

A Cuide lathe Identification of ou> iiioie Cscfid Tniibeis ; 
ilein}j a Manual for the Use of Students of boiesliy. 
] 3 y ilcrberl Stone- l‘p \m t 52 1-^^ piatc-s (( ,im- 
bnclge At the Unisnsiis J’less, icj2o) Rru'c 
7 s'. (yd net 

Till', dislinciise ch.iiactets of the coininonei kiials cef 
limber .ire well described m llin laiet in.iiui.d, which 
should jirosc- uselul in Ic-acliing students llinls-one 
lifoail-Ieaved trees .ind ten c onileis are me liidc'cl. all of 
w'hich, except lour te.ik and three- kinds ot mahogany, 
are euhisaled in tins country. It is assumed tli.il the- 
sludeiil has siiflic leiU know ledge- ot the- element.ir> 
,striu.liire of svoocl to lollow tjie dc-scrijitions. llieic 
arc thrc'C' jilates t ertuin slight cirors in noriiencl.iliue 
should b<‘ correc led in the next edition. Ihe term 
“ (h-c iduous cc.iks ' IS chosen to (h'-'ign.ite Ihe two 
Britisli spelH^ This is not a distindiyc name, .is it 
does not include m this manual the American wliito 
o.ik and led ciak, w'hich arc equally deciduous. Ohnin 
ijjuui (p 18) is not a “ b.xd ” spec les, as alleged, luit 
Is ,i name- applied to ti distinct elm, not native: to 
Brit.un, which is perhaps more correctly c.illed by the 
prior name of C. pediouulata. 

*Sii ‘'Iiidiui li.idc I'.tiqiiiiy Ktpnii.nn liml'ir end MituiiK, 

piilili'lii (1 jii I'>2I bv Chi' liiijHiial IioUlnI., nliU' ji"'-'ibl'.' - m Ud'' 

lOiiiiiiy for iliiilic II dill. Ilia wood', ollc i tli.iii 1. ik, .ire iiit;yi'C( d 
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Letters to the Editor. 

'1 hi luutor docs not hold hnnself raponnldc for 
ohin/on'i twprou-d by his anfcspondenh ,\.i/hcr 
Pon he undcrtaLc to rction, or to correspond :ci/h 
the ;o 7 iter\ oP rejected nuiiiKscripts intetuLd Jot 
this Of <in\' other pati of NmL'KI' No nofue /s 
tixLn of iinonytnous conimnniuitioni.] 

The Influence of Science. 

Tin, iiijicniou^ letter uiuler tlie .ibove luMclmg, on 
]).\'’o iSc) ot Nmukf of August 5 , bv that indiistnous 
;istn)U"inei of Stoiiyhurst College, I'.itiier (.'oilie, 
S I MciU'. lo r(--(|mr<! .some bru'f notice because oi 
the Miigulai ( liauuter ot the statements made in it 
We are asked to believe that CopeiiiKUs's " lieho- 
leiitnc dottnne was freelv L.uight, even in e«ilesi- 
.istua! <oll('ges, until C.alileo interesttsl himself .is .1 
i haiujiion ol the system ” in spite ol the admission 
that alhr this " tniculent and hot-headeil contro- 
\(isiahsl ” had eiuleavoured to gid tlu‘ (Imrdi to 
icalise that the doctime w.is not nsdly .intagomslie 
lo S. nptme when re.isonably luterjireled, and attei 
lh<‘ othmdeii i’ope had biouglit the matt<T Ixdon' the 
Holy Oltue, that authority determined that “the 
1 openman system was t.ilse .ind absurd ])lulosophi(.- 
.div ” \nd we are also asked to behev e t h.lt the out- 
.uiiie was nierelv that C.alileo had as a ])en.ince “ l<» 
tciili'' 1 ei Lam piavers, and was sent If) a l.x'aulitul 
\illa at \rn-(n'’, the nuplKalion being that there 
was umIIv no punishment, and that tiu're wms no call 
loi .illMelv or (listless on the Jl.llt of eilliei him Ol Ills 
daiighlei tlnonghout the ]Uoe( edings 

some ol us have leaint troni e\lanl d(*i.uments 
that Cahlcowas in.ule to reiant. to ab)ur(“ and ( urs(‘ 
the tlieoiv of Ihe eaith’s motion, and to promise to 
d.'i.i.mns to Ihe liupiisiloi any one suspected ol 
sinniar lieresy 

Soine lathci delinite pressure must have been 
luoiieht to Ik ar u]n)n the old m.in in oolcr to sis nn* 
this damning 1 et 1 aaaliou--a relr.icl.iti'-n which the 
\onu::ii and moie eniu'gelic Hiuno 1 f('\v yeais 

pnvioiisK had < ontuniac lonsly ridiiseil to make 
1 ‘i'ihaps, however, it inav bi‘ (oukmded that in 
r.iuiio's casi' ,ilso the ( animals “ pnneeded with .ill 
1 Ik ig III!( lu'ss and modeialujii whn h w eie c 0111 jiatil>le 
with iiul mI loinis'” [f so. U is .1 comfort to us 
s( K-nliiii ' . 'I tics of to-day that judn lal forms h.ue 
by this lime lost some ot their yinileiice aii'.l tlu' 
i lolv ( Mill r sonu- ol its pow ei 'I lie lla ll ot ot tin >do\\ 
Is slill wielded m high pl.'ues, by seaichers out ol 
siienlilK hen sv , but the jieiialties mllictiMl are no 
liiiigei (•( I lesiastical, and —fuiu I'.ithei Cortie - aie 
less se\ ere 


On s(‘, i.iid thoughts It oiiiirs to me that the leltei 
niav 1 )(‘ mtimdeil humoroiislv, in piepai.ition ioi the 
suggistiou that till' ('huich and the Aiistotelian 
])io|essois had soine injxiuig or preiognition of the 
theoiv of rel.itivity l•'.lther Cortie siimmauses “ the 
only pioofs th.it Well' brought loiwanl’’ for the 
hchoiintiu, doitiMK', and doubtless the court con- 
Oudisl, .IS modmn self-idei.lcd authorities do ni ,in 
analogous <as(\ that “ then' is 110 evidence ’’ tor any 
nioihlicalion iif conservative ti.ulilion 

( )liv 1 K I .OlX.l 


Action of Cutting Tools. 

Lx N viimr. of J ulv 2p i rS. lhen‘ is an interesting 
<l'sciiption by' Piof h! (1 Co'i t of ex.p(“nments 111 
whuh the str.iins and stresses of .1 transpanmt 
mateiial (celluloid) in the neighbouihood ot the c'dge 
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of a cutting tool wctc made app.ueiit bv pol.inscd 
light. 

It ought to Ik- iiotked ih.it th(‘ woni “ < iittmg ” 
asapplioil to tools used loi met.il woik pind haid Mib- 
slatices), though genei.ilK m me, is imoiuat, the 
.K'tn.d action of sueli tools being to i aiise slieaiing 

Cutting . 111(1 she.uinj; ditler in th. 1 i in the hunicr the 
p.iil iemove(| bv the tool is ineielv bent, while in the' 
l.Ulei j 1 Is lit the nioiiK ill ot lotinalioii (\pos(d lo 




Kmje Blade 



iiitcmse kx'.il sh(‘iirmg siilln lent to taiise peimaiionl 
-< I or fr.'utiiia' Ihnnighoiit iti whole lliukiuss '1 his 
is illiislr.iled in logs i .lud _> 

111 (oinieMon with tills siibpa 1 | m.iv n‘lc‘r to a 
p.ipei of my own (I’kk ibn So( , nSSj), whuh, so 
)ai .is 1 luioW, IS the onK jil.u e w here I Ik distiiu lion 
li.is been nuide llieie.ile \ei\ tew tools,iiid \i“lV 
few in.ilei lals w liii Ii lend ihcniselv es lo 11 m - “ . iit ( ing ” 
(eg 1 lim-likuU'd tools and soil subs tain es like .iiimial 
lisMies), .ind m .iny .itt' ni|)t to “ ( lit “ lend mateiiais 
the tool IS s<ion broiighl mi by Ihe fii( lioied gtlj) ot 



.if 11 \ (. rulipi': !.• Mi.il.i ill' 'll': > (' 

I I '111)1' iiu ll "I I'.l 1 l■M1lllll4 1.1 mil I (III l< 111' 

(he m.iteiialon the bl.ide hi tools toi h.iid mntmi.ils 
(/e 'luMiing tools) the fiiction of tin' slnMimg on 
the fate of th(‘ tool is the chii I f.ntor in (iu' deter 
imn.ition of the .ingle at whuh the tool (ace sliould 
be piesented to the work \nv .ingle will taiise the 
letpiisite sheai, but unless the tin lion on the f.ice 
lialances the mwaid conpioiieiU of the (one due lo 
its sUjpe, the tool will eilher lend to ' dig ■' or to le* 
tK'at from tlu' matmaal being opt r.ittsl on (sei‘ I-'ig 3) 
'rims for soft (opper oi ahmiimum. tot example, 
wlitTe th(“ ((H'dicient of fiutioii is laigtg llie angle 
should he moic acute than foi biass, whert' the file lion 
is much smaller A Mmmhk 

t) Haring Crest ent, bkxelci. 
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Rudbeckla and AquUegia. 

Will x R'coiitly (July) collcctinji IvKX iie lossiK m 
tlic VK inilv of Koaii i.rcc-k, Color,nlo, I saw for Ihc 
ill'll lime tlio singular composite Uvdicckia montana 
(ii.iyiii lilc It aboiiiKis in llu- \allcys and gulches, 
o(<ii])ving similar jxisilions lo those in winch one 
'iiuK U. lui tmald on the e.istiin side of the i.inge 
'I he lalU I, so j,ir ,is I ( ould asi crl.iiii, is absent from 
till- jegioii of /i’ nioittdim, tliniigli it occurs 111 the 
soiilh-wesli 1 11 p.ii'L ot (. oloi.ido i he striking le.llllie 
ol R manhiiui is the tot<d .d)s<iue of ravs 'I hi; 
i.uge conit.d 01 (\lindiKal ihsc s .ijipear vmy bkn k, 
slighll) yllow fioin ])o]len when in ilowcr I'he 
in\ofiicr.d bi.uts .ire co.irse ,uid jiointed. Minonndmg 
the base ol the disi .ind divoiMnnf .it \anons angles 
'I h( whole elteif Is most pei idi.ii and umisM.d Kay- 
less Coniposit.ie aie known in v.irioiis geiiei.i, and 
Ol (asion.div occui as nuilations m norm.illy rayi'd 
g< nei.i ’Ihc .incfstor ol R iiioulnud wms presum.ibly 
M^ed, but losing its raj’s thiough a genninal modi- 
liiation, how did it in.iii.ige to siii\i\e and Ilouiish 
to I he ext lusion ol the r.i\ td form ^ 

( )n |idy 2T I took ])arti< iilar occasion to wat< ii a 
huge gionp ot R )n«iilddd on Diy cieek, a tnimt.iry 
of J-toan ( reek I he pl.ints ;i[)pc.ucd ]iist .is .ittr.id- 
i\e lo bees .is th(‘ r.iyed s[)eciC' 
riicv were being Msited liy grc.it 
iiumbeis of woikcr J-foinbus, the 
ni,ijoiil\- 7 ) riiloci)}'Jn^ l>lid(/‘!itr 
( kll , lull llierc were .ilso iii.iin 77 
edic'itrchii btfdi'ids Cressiui Othei 
bees were tewver. but I collected 
tcinaks of Mfiidchilt’ puj^uatd, s.iv, 
71 / inilchanun C kll and lldli'liis 
ii i.'oiid/ifs Cicsoii 'riiere were 
<ilso two s]i('i.. n ol plant-bugs, 
7 .i'gi/’//'> yi<lh<dltt‘i. say, <ind / vgus 
Id'dtrnsi-i \. 'ilinsil sceiii'-i ('rtain 
that the loss ed the r.ivs li is not 
mieilcicd at all with cross-polliua- 
tioii by bees 

On lh(' liigh nics.i, between Ko.in 
( reek and Salt W.ish. m the ,is])eii 
gio\ es, I liist saw the w’hit< -llow'i'tesl 
snb-specK'S ol t he Ccdninbme, \qiiilegid ca 1 tth’d J.lines 
'I'lie laige white tlowers, wnlli long spins (u|> lo '_jo 
niin ), di'tted among tlie gieen shiiibl^eie, were 
linlv magmliient One got the impiession ot a 
perfecllv dislim I species, luit some ol the flowers 
wcr<‘ suflu'-ed with l.duish, and r.irclv oni' found a 
genuine /I uri'uRd with blu(\ sep.ds 'I he llowi'rs 
coitamh .icer.iged laigei Ih.in (iiose ol cdyulvd, but 
tile spurs were long enough hu 'I idestiom’s ^nh'/oyiim, 
whn h sK'ins possibly to be .1 h.ibitat-fonn 

'I'he iocahlj on the Koan mount.nils is m tlu' midst 
of .1 Canadi.in /one tloi.i, with no pines, the oiily 
coiiifei being l‘scii(lol%iti’a luintoudta, wliuh is abun¬ 
dant J'linis ''(fiilis and Sdhind on nr on the siopi.-s 
lower down The imdeiljing geologteal Jornuition is 
the (bieii n\er h.oieiie 'I he white la/hi/lom Chav) 
sub-specles ol <1 ((n-iili'd ni.ij well ha\’e aiisen by 
mutation Jrom tlie bliH-scpalkd Ivjx, but how <hd 
it innnagc lo supplant it It i nmot bt' .1 m.itter 
ot till-direi t etf<'( ts oi I lie cm ironnieiit since-genuine 
(cnulca glows r.irely in the same- IiK.ilities Both 
foniis ,'ue x’lsiled bj' I epidoj>tera, ,nid tlu-rc is no 
re.ison foi sujijiosing that cwrulcd is speti.illv t.iN'onred 
by bulteithcs, albiflotd by moths In the loc.dilj' 
Ol cilbiliui'd, as wc toiind it, long-tongued moths must 
be vciv r.irc, but loiig-loiigiiefl Iui1tei(lu-s (('s]>ecially 
I’apilio) aboimd • 

I'luse (.ises of Kiidbcckia and Acpiilegia are dirUcnlt 
to cxjilain Js it possible lliat, wliilc tliere is no 
diicct influence ol the enviionmont on llie rharactcis, 
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there is something in th<‘ soil fthe shales being rich 
in peculiar organic products) which has affected the 
geim-plasm ot the pl.ints, bringing about a selective 
elimination of ccrl.im qualities 

r \) A. CocKi-kr-LL 

University of Coioi.ulo, Bouidei, 

July 2^ 

The Rat and Its Repression. 

I'hI' v<dn<d)le contributions on rat repression by 
Lord Abeicoiiwav .mil Lieut Alfn d K Moore, winch 
ha\e appealed in the columns of Nau ul, may, I 
N’enture to think, bo usefully ainpldu’d by some 
refereme to one ol Brit.nil’s p.ii.unount indnstiies . 
sinj)i)mg. lonsuh'ieil in the Itglil of the r.it menace. 

1 iidoubtedly, lats represent a sciioiis problem to 
the shipping indnslr\', and I only suggest soim: 
possibilities that (xuii to in<'m the hope that others 
more lompelent may be induced lo labk- something 
nmre \ .dii.d)le Among the avenues to be expluied 

(u) The possibility of an intern.itional agieemeiiL 
in regaid to slnp Immgation and dismlei lion, li.ivmg 
s|)eiiHl ri-ganl to sliijis .irris'ing at British Icinpire 
ports 

(h) 'I’he possilnlity of stimulating invention m re¬ 
gaid to slnp-]>rooting eg .inchor chains, mooring 
ro]x's, g.ingwajs, and all slune coiiiieMons .ire .ixeniics 
of inlmile possibility wlieii oiu- is loiisideiing lat 
invasion 

(() The possibility of stimul.iting leseaich into the 
most etfeitne moans of destroying lats .ibo.ird slop 
by means ol iiimigation, eleiliicily traps, r.ilicidcs, 
et( 

(< 7 } The possilnlilv ol cr<Mtmg a national bo.ird 
Coiuposeil of the leprosj'nt.dni-s ol port .iiithoiities, 
sill]) owneis, authorities on i.il lepu-ssion, .iii<i slnp 
stole supcnjrtendents, and of ])vo\idmg in connexion 
witli such mitioii.il maiitimc bo.ird sLiitablc labora- 
loiics for testing .ind uscar< li 

(c) 'riu- i>ossil)ililic-s of .isbeslos - com 1 etc plus 
b.anum (.irbonale as .1 light and at the same lime 
])oisonons covoiing in the place of wood where its 
Use would not lx- imon\enient 

It IS doiibttnl if man has a more ciminng foe than 
the r.it, .md m view of tlie l.icT that the vermin is 
e\er mcieasing, and the oil’s ad.qit.ibility when it 
is i.dled upon to v-iiujuish obst.n les to its dcprcd.i- 
tioiis, it seems to me well woifh oui wliile to i on- 
centl.lto U])on eltectivi' me.isme.s to counter tlic 
a( tu'ities ol om eneiiu' Di'Nim.ii 

I lie Bath CInl). 3} Dover Slieet, \\‘ i, 

\ugust .| 


The Spettriim of Helium in the Extreme 
illtra-Violet. 

Mr Fni< kf, showed ( 7 Vii 7 .Ur/g j i. May 10 Ji) that 
in the extreme ultra-violent the aic speotimn of 
hehnm prob.ibly emit.lined but one line with a wave¬ 
length ne.ii 5.S5 A U. 

I liave lecently att.u.ked the snbjeit .igam using a 
\ acuum sjiec trosi ope so arrangisi tli.it a good v.icuimi 
could be UMiiitained in ttie Ixxly ot tlie appaiatus 
while the disdiarge tiiiie (onlaiiied helium at a 
pressiiie of about a millinK-tre No window was 
employed, tli<‘ sin < ess of tin* d<w ice depending on the 
use of a v<-rv short and n.irrow sht and upon the 
suit.ibli- aiiplicalion of a poweiliil puiuj), 

With a contmnous i iirn-nl tlx* line .it 5S44 is ot 
\ery gn-at bticngtli, .ind is a(<omp.uiu-d b\ three 
new lines at 537-1. 5^5 7 intensities 

decrease with their wave-Ieiigtli and m a manner 
strongly suggesting a senes relation. Jaickily the 
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first three nicml)eis appear in the second order 
spcrliiiin, a comparison with the hydro^im lino 
iJTsh.S ami with the three following hues of the 
.same scries is therefore ])Ossiblc, witli the result that 
\lu‘ wcue-lenglhs tiro probably corroit to on<' or two 
tenths of .1 unit 

I lie spai ing ot those four helium lines on the 
lre<|m-iuv' scale is ol great interest ami nnpmianee, j 
tor it is fouml to be Kleiitical with the spaeing of the 
f(Hii lines in the singh'l pniuipal senes U 
may be st.ited, lh('r‘‘for(\ with (oiisidotahli'oeitainly 
that ihe hno 584 forms the hist inemlM-r ot <l pnm ijial 
serii'^. wlmh, aieotding to llte not.dum of I’rof 
I'owiei, is to be lepreseiUed by oS-mV 

besides tins ^eiu's theic is a single line at Ooo 5 o { 
u( .1 li'oiilo .ind dilluse (liaracter , its ongui is not 
uitnoly alxne snspn.1011 fn the extreiiu' ultr.i- 
\ioIet the arc spectrum ol h<‘hmn appe.iis to lont.nii 
110 tines in addition to those just mentioned 

1 lie lol.itioii between the accepted value's ol the ! 
lesimamo and lomsatum potent!.ds in helium and I 
the w.i\e-leiigtlis of these new' lines Is rathei pu//hng 
'I lie ionisation potential should certainly ceirresiiond 
to the limit ot the oS-ml’ senes, now this liniiL can 
ln‘ ,ic( inatelv calculated, iL correspomls to 24, 5 volts, 
hut the cNpeiiniental value is 25 3 volts I'his is llie 
(hief dillnulty, but it is not tlio (*nly one, for the 
jgn’cuK'nt ix'twci'n the wave-lengths ol the indivulual 
spetlium hues and the values ol the resonante 
potentials .is delenniiKd In I'l.imk .ind Knipping is 
not salislaclorv A <onccti<m of .'iboiit - o .S volt, 
it .ipplied to all th(' pott'iili.d measiireim'iits, will 
bung the two sets of data into l.nr .igiecuK'nt, Inil.at 
llie expense of the hist resoiiame jiotonti.d wlmli is 
l< ft without .my eonesponding hue in the speilnim 
I he ui.illiT should tie ot some interest to ttiose w'ho 
ai<- sliiieghng with the model of the helium ,itom 
I'hJ'.oooui'. Iamvx 

p'lieiMni l..d)<)i<ilorv, ll.uv.ird Imiversity, ' 

August 3 

Transcription of Kussian Names. 

W 11 H o'gaid to the !«'< eld ( Ol respoiulem e in X \ 1 okr 
on tlie liaiisinplion ot Kussiaii names, ma\ 1 direi i 
.itlenlieiii I0 the f.u i that the Iviissi.in A< .idemy iit 
Sill lues .idopti'd ,1 svstem ol t r,i nshU r.il ion many 
Ve.n-^ .I', ' .md .1 note bv Plot | W Cin'goiy giving 
the new nlcs ajipe.il ed 111 X \ I OKI. on M.i V 1 ], I <)o8, 
p |: In .ill till- piibln .ilioiis ol the \( adi my tlie 

I aim 1 iMiV'.i 1 ijilion of Kussi.m nami's is given in 
.u I oidam'L w itli 1 his sv stem 

Siiue, 111 the I'Viid of Rnssi.i ,ido[)tmg the Talm 
.ilpli.ibi't, the Academv oi Si leiiees, .is the highest 
aiillioiitv ul the countrv, will be called upon (o loi- 
mulate Ihe ndes, I tbmk it would be advis.dile lor 
all . oiinlni s to i ontoi m to llie rules already set loitli 
by this Iiislitiilioii 

It IS ^eed!e^s to s<i\ th.d at po'si nt Iviissiaii ti.ms- 
i.liplloii l^ m a vein Confused st.ite, Ihe mime of the 
s.iim aiitlior being freipientIv given in diileieiil \\.l\s 
{i' 1 holodkovsky Kholodkovsky, Ivanov Iw.i- 

uow Iwanolt) Cun. \ Hoari-. 

Wellcome Huieau of Scienlitic Keseaicli, X W i, 

Jnlv 

Sense of Smell in Birds. 

’.rni-. pbsi r vat ions with icg.ird to the olfactorv sense 
of Milt in os rceounted by Mt C It W'llli.ims (N viuki , 
July 2<), jt I pj) ,in- at vaiiame with those ol hiiuleis 
ami lield natur.ihsts and the e\]>eiiments ot .Vudnlxm, , 
Hatiimaii, and |),irwin (si'i li.irwin's “journal ol I 
Kescaichesi, Voyageof If M S Beagle”) Fronwi/U'/cui | 
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reasons it could ho aigued that birds as a whole 
ilepoiid mainly on siglu, .md no one would be im lined 
to deny an obvious (,u t when it u emphasised by 
morpliologiud moihlu atioii I links and gei'so .vnd 
other birds which teed for long p.-i lods on l.uid .md 
marsli ceit.iinly h.ive good powi is ot smell, but m 
the imijority the si-nse is tei hlv 01 n.)| at .ill i. xeitiseil 
[ Tile lonclusions of Mr \bel t h.ijnmm guen on p.igcs 
H .md 423 ol Ins “S.uage hud.m ' (io;ii, lli.it 
witli fi'w e\ce|)tions [aids ,md u'll.mils liut e.igles 
and viiltiiics po.si-ss no sense ol smell, dt'seivi at- 
ti'iif ton, lor lie is .1 wild tow lei w it li .1 long (.'xpi 1 lein <• 

I le lub told me. .\moiig m.inv 111 1 < 1 esi mg otisei v .itunis 
which provi' the f.n l, th.it in the S'ud.m, wiien it is 
necess.iiy to jneseive me.it tioni .i i.m.isi- toi mess 
purjXises, all tli.it is m'wss.uv is to lemove it .1 shoit 
disl.im.'c' ami tcnei it with bi.imlns I In viiltnics 
discover without del.tv the i .m ase .md pu k it cle.m, 
but lad to liiul tlie ikIi supplv ot nu.il so iie.u them 
'Ihe t.ut .ippe.iis, tlu'iefnre, to be tlut vuilmes use 
tlu'ir telescopu e\es not incielv to w.itih wh.it is 
t.iking pkue ovet .i wide i.mge b<'low Unmi, but to 
note wh.Lt llieir neiglil.ioins .ire doing Jl om' dis- 
.ijipe-irs, the rest m Uini tlv to the region to [md out 
the laiise ,\i 1 v win k Ml icK 

Ai mstroiig College. Newi..is(le-on Ivin-, \iigusl 3 


A Coincidence in Values. 

11 is to 1)0 noted th.it if tlu' sim]')|i multiple " se\ eii ’’ 
of 11 k' .itomu heat (0 4) be t.ikeii .1 imigmtmle is 
obt.lined double tluit ol the gr.im-molu ul.n volume 
for the idc'.il g.is (22 412 hives) On sin li .1 basis of 
reckoning the '' idccd atomic lie.it ’’ would be ex¬ 
pressed by rledin lioii from the ideal gas as (> {03 
Duloiig .md I’elil's l.uv would thus lie slateil 
“ Ihe product of tin- .\tomn weight .md the sjiec ilic 
lieat of .m elenieiit in the solid stale ts <.onst.mt, .ind 
lor tin* ideal solul is <‘\.ictly -;ths of the gi.mi-mok'- 
ciil.ir volume toi the ide.d g.is 

\ linkage (‘.xists hetweeii the Injiinl .md g.iseoiis 
st.iles through the g.is const.mts Mllnmgli llu' solid 
st.iti' h.is not m .mv gre.it imasine ,nlapte<l itsi'lf to 
w h.it \'an’t I loll ici nu <I mi.cli.mn ,d « uin epts, wc i.m 
foresee the existeme ot .1 simple lomn cling link 
Ix'lweeii .ill thi ihiee ^l.ites ot in.dlei Ihe (.\ me, 
ol course, v\ill obseive lh.1l ininh viiliie doth .'diide 
m the magn iiiiinber seven ' I M Silwakp 

llie liiuveisity, Ihnmngh.'im 


The Evolution of (Consciousness. 

R reviewci, m .X kmdlv llolne of iii\ book III 
XvruRj- ol Jnlv 2<i, p 14;, sums up its gener.il 
.ittilnde 111 tliese words. ''All ili.it is, Mr 'lilby 
tells Us, li.is I im-i gi d in .1 delmite liisfoi n ,il sepm'iu e, 
.mil we h.ive nieielv to .iccepi the l,n t ,ind not ,isk 
why " M.iv I point out that I did not sav tins, .md 
I do not think It ■’ Indteil, it coiilln Is i.ithei gl.ir- 
mglv with llie tiumglit I tned to express 

( m l.mdv we h.iv i' to a< > epl the t.icts ol the iiniv eise 
m tl'i ir hlstoiu.il sennem.i . but wi' li.ive to do 
something more' llcm .ici ei)l them -we have iirst 
to diseovcr lln'iit befoie we c.in .iiiept tin m Ami 
ol Ihe majoi poitnm ol thosi huts we are still nn- 
.iw.iie, .IS the luml.mu'iit.d < oiiti.idictious ol coil- 
b mjxnaiy phtloscipheis .ilmml.ml Iv l< st ilv 

I'mt to suggest lh.it we .iie ‘ imt to .isk why ’’ IS 
to rommtl lie.isoii ag.mist llic m1(lligence That 
1 . 17 V lu'U'sv w.is om<' ptipiil.i] in the inch's of ])u>us 
oilhodow, .iiul It h.is < K e .isii iii.dK mfei ted the more 
('ineuic.m 01 more'pessiiiusi n Ivpe of .igiiosli* Hut 
this merely m'g.itne .iLtitml-- will nevei salisfv It 
Is verv l.iigelv because m.m has asked why tli.it he 
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h.is })r<if^r( and it is because lu* is still (and 

ri^litl\j dis-^al isIh d with tin; aiiswcis gi\«ti that lie 
lailltliliii 1 to advaiK c 

'I li< n iii.i\ (.OIK onably be a liniil to the .iC(juisi- 

lions .ind nilerpn tatioiis of a linite nitiu! , but man 
is as tel so etideiitly in Ills infaiK.v nieiilallv, 
j-is\(.lit< and (Will jiohlicallv, that we .iie in no 
iininediate 'laii”! I of kiKKlNiin; out heads .i^anisl 
Itial possible pndeslimd bairua to jiiolitable 111- 
(|n!i\' Noi do 1 loi one heliete lhat any sui li baiTu r 
t'xisis llieie I'' in.initeslly an rnknown, but I 
should hesi late to desi 1 il)e‘ it as the 1 n]\ now a ble 
-\ \\'\ M 1 'III ]-.y 

llow'stean, l''i!nlon, lessex 

I AM \eiv Khnl to a( <<'pt Mi lilbe’s dist laiitK'r 
1 dal indee<l assoi.iate his eeoliition ol < oust k.iisik ss 
u It!i a ( ei him 1 heoi \ of " eiin 1 i^em i ” made f.nlions 
in all addliss to the 1 ’s\< holo>;i( a I Stslion ot (lie 
Ihitish \sso(iation last eiar I did not mean to 
siij.tk'"'l that Ml lilbe's (h(oi\ was ubsi iiomtist 01 
doetmatii I 111 Ki v ihw 1 k 


Transparenty bli|uuls and dolour of the Sea. 

I.\ an eailui note m Nah'ki (\o\ .ij, i<)2r, 
\ol lo.S, p |(,j) I ptaiiti'il out tliat I 1 k‘ sialtcTiii;' 
ol !it;lit m its jiassa;.;*' thioiiLd' a Inpiid ri'sultiii;^ horn 
the Ideal ihn 111,1 lions of deiisitv, the magnitude ol 
wliuli isj^ivtii b\ (lie iMUslejii SnioJiK. how sjvi itlatloii, 
should enable its liaiispaunee lo l>e (kteiiiimed f(,r 
(Ik‘ jiarts <tl llie spci tmin 111 wliu h il does not e\en ise 
scleitiM- absoiplioii ll should be mentioned Dial 
in maloni^ .in exjieimK ntal te-sL of this point, account 
has cdso to be hikin ol the ■'C.ille mi; Rsullnii; lioin 
lh(' tiinsolropv ot the inoh.cith's a"<l th.it (liert* is 
:m import.lilt dilleicnce bidween tins .iiid the se.ittei- 
mg due to eh iisitv - lliK'tnalioiis 1 lie oiK'nl.ition- 
scatteimg Is .ilniost (oinjileteiy impolai ise'd .and is 
therefore elistnlmte'd symnietiicallv in all diust.oiis 
d'hc di nsily-seatteimg is |)olaiiscd .ind is ,ls 

intense longiliidinallv as in .i tr.aiisceme' direelion 

'The eoelticient ot extiin tion resnllmg lioin the 
joint ellet t ol both types of siatleiing i.m be c.ilcu- 
laled Ihcoielnallv if the tompressibiht\, leli.iclive 
index, and the r.itio ot tlie components of pol.irisa- 
lion 111 th(‘ liansveise|y-s( att( red light are l<iiow'ii 
'raking the laso of lati/ene .is ,111 ex.imjile, tlie t o- 
elhcienls of exliiution lahiilated loi the 5p)i and 
4358 lines of till’ iiieKuiN spei-liimi. wlmh f.ill m 
ri'gioiis in which theie is no solecliM.' abs(,)i [ilion, are 
lespectuelv O-0002J and o ooooo I tK's(‘ v.ilm-s agree 
veiw closely with the riM<‘iit (AjH'niiientai dedenmna- 
tions of M.irtm, and form .i sinking (onln inalioii of 
the theory 'Ihere is little doubt th.it tlie ol»sei\ul 
transp.iienc\ of 111.my other lK|uuis will similarlv 
be found to b('m .igieemetU with thecirv w hen ac( mate 
dnt.i aie .u.iilable 

The (ase ol w.iter is of special mtc'rest Ot all 
ordin.iry liquids it is the one tor whu li the < oeltu lent 
of scattenng is sm.illest, .ind is therefore' most atloc bjd 
bv tr.ices ot seleitne .ibsoiqil 1011 lliere is an 
absoiption b.iiid which is cle.iiK maiked up to o 510 
and It is possible lhat Ir.iccs of it <\tend into the 
blue legion ol the '■pettiuin lajr the 1^58 hiu‘, the 
coelhcH'iit of exlnu tioii (.ihiikited theoretu ,il!y is 
o ooooO ,md .M.irtm’s obsciwed \ahie is oooou It 
seems juobable tli.it .1 htile t.irlher out m the violet, 
the ti.msjMtency may agree more closely witli that 
deiiNed lioin the ttieoiy ot sc.itleting 

'Ihe newer d.it.a now a\ailal)lo en.ibl<‘s a ipi.intita- 
li\e test to bc' made of the llu'ore put forw.ird by 
nn' in .1 recent paper (broc Rov Soi , April M)ZZ) 
tliat the bine coloui of the deep sea arises trom the 
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molecular se.ittenng of sunlight m water, the thick¬ 
ness of the etteidue layer being deterniined by the 
altciuiation of the sun’s i.iys as they penetrate into 
the lujuid The tentative calcul.itions made in tliat 
pajier h.ive now been revised Iho table' shows the 
tlieoietical .ilbe'lo of oce.in water expressc-d in terms 
of till' c-<|ui\.ilenl sc.ittering by dust-free an at 
1101 nial (cinpei.ilme and ju'c-ssiue 


\tn n.) 01 O. 1 W OIK. 



ll Is (\ idcnt fiom 1 liesc t'lgures tli.il the blue of t he 
st'.i would Ih' much mote satiir.ited than the bine of 
tlie sk\-, wlneli IS (lie stand.lid ol compaiison 'flie 
lu'ighl ot the lioniogciieoiis almosplieri' being 8 
kilometres, the' sc.i would be about lialf .is blight as 
till' /eiiith sky on a cle.ir <lay This .igiees well 
with the jihotoinetnc delc'imin.itions made by 
1 m kic'sh (Inniig .leiopl.me liights o\ct dec'p ocean 
w.itci in tile Atlantu. (.N/oi/’/n'wta/ /‘Hiiiiii!, \ol 
j«f, p i2<)) Liuku'sh makes it cle.ii that 

tin' gu'.iler ji.irt ol the obsc'iwed liimnios'ly ol vc.itc'r 
Mewc'd periK'iulic iikii ly rc'allv aiisc's from light 
dittiisc'd npw.iids trom willun the w.iler llis 
dctermin.dions thus .qipe-ii lo furnisli a (juantibitive 
j>ro(;l of the theory which attributes tiu' colour of 
the <!(■(']) se.i lo iiioic'cui.ir s« atteiing of hgld 

C. V K.vmw. 

^10 I'vowb.i/.u Slic'i'l, ('alciitla 

'relescopic Observation of Atmospheric 
Turbulence. 

In Ins ic( eiil ( ontnbiilion lo melecuologv, " blu'-u s 
of till' Air" (I'S ^\eatller Ihiie.'ui, '\V.Rlimgion), 

Ihcil 1 [iim|)liie\s rc'fc'r-’, in (li.q'Leis ii, ij. .md 14, 
iiiulet till' gciter.il lii-idings ot "Wind L.wcrs' 
()) " W’lid I’.illows" (p J2I) “ ISaroiiK'tru 

Ivipples" (j) 2i8), and “Siieti.il Cloiiii I'oniis'’ 

(p .ioO), to the demoiisti.itioii by I lelinholl/ (Ir.ms- 
lati'd by Cleveland Xbbc', " Mei h.inics ()f the 1 C,nth's 
.\tmosphere," Smithsonian 1 iisliLulioii, i 8<)T) that 
"adj.uent l.icci''. ol .111 <!ilt('i abiiiplly Imm <'.u h 
other 111 tempi raliiTc', Iminiditv, and dcnsitv, and 
tlurefoic m.iy .ind ottc'ii (lo glide' oV(.-r ('.i< li other 
w’lth a w.ive-jirodiKing c'llect " I'rot lliiin- 

|)hre\s pro( ei'ds, of (oiirse, to .issoci.itc' these' demon- 
stialioiis with tlie ])ioblems ot atmosplu'nc lui biile m e. 

M.iy 1 be .illowed to jioint out, liowo\('i, that it 
Is i/e/iin. ease', .IS states! by j’rof I liimphievs (ji 
tliat " lhc"^e .iir w.'ives .ue sri ii onlv wlu'ii tlu' (on- 
'litions of Imimdily .it the mteil.ice .lie . just 
right” for the i ondens.ition ol visible' < louds -I 
speak from the e'xpe'ru'm (' ol person.d obse-i v.ilions 
coV('riiig, mteniutlently, a period of iipw.irds ot 
twenty yc.its I lu.'se " Wimt Billows " or "Air 
Wavi's ■’ of I b'lmholt/’s demonsti.itioiis .ire .dways 
leadily visible m tlu' .ibseiUA' of clouds 'I Im various 
din-e lions of their llowings, and tlie order of their 
temporary sliatilu.itioii, .ire accurate'ly legible by the 
method I emplov ot a iiroioded telc'seojm image' ot 
tlie sun loi the purpose ot their observation TIk; 
" cautions .avi.itoi," instead of ‘^mccumbing to the 
ide.i that he needs must lly in the fait' of " unknown 
danger," slumld know that tlu' early st.iges ol. tiirbu- 
lem e aic—if onlv tlie sun is unclouded -.it all times 
conspicuously and spontaneously ri'cogiusable by this 
vc'iy simple method of obsoi vation 

CaIHAIUNI O Sl'l'.VI.NS 

'riie Plain, Bo.tr’s Hill, Oxford, August <>. 
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Hesperopithecus, the Anthropoid, Primate of Western Nebraska. 


By Prof. Henry Fairfield Osborn, American Museum of Natural History, New York. 
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T7VERY discovery directly or indirectly relating 
tL to the pre-history of man attracts world-wide 
attention and is apt to be received eitlier with too great 
optimism or with too great incredulity. One of my 
triends, Prof. G. Elliot Smith, has perhaps shown too 
great optimism m his most interesting newspaper and 
magazine articles on Hesperopithecus, wliilc anotlier 
of my friends, Dr. A. Smith Woodward, has shown too 
great incredulity in his article in Nature of June 10. 
It IS in reply to both these extremes that I ha\e 
especially prepared for Nature additional information 
regarding the fauna and habitat of this new Primate, 
and additional figures to show the comparison between 


Book of Job (xii. 8), “ Speak to tlic earth and it shall 
teach thee.'’ In brief, I advised Mr. Bryan to drop all 
his books, as well as liis attempts to grasp the meaning 
of the diversity of opinion among scientific waiters, and 
to inquire of the eartli only Nvhat it had to leach him. 

I added that lie would not neiessanly lose liis religion, 
but that he would certainly become an evolutionist. 

I presume it is widely known that Mr. Jiryan is^it'*’ 
native and prominent citizen ot the State of Nebraska, 
and It IS certainly a humorous comcidcrue that on 
March 14, only nine days alter my advice w'as given, 

I received from the western jiart of the State of 
Nebraska the tooth from which has been named the 



Fir. I ---Upptr Miocene .end Plioct no <listiit>iiiioii of iho SlKpsioonnc and Jlippotiaeme Aiitolopo'- Known dislcibnlion 
in bl.iok, liyjxitliotKal migration atca in oblique lines 
X, Region of western Nt brack,i. Snake Cre<-k beds, site ot (he discovery ol the Hesperopithecti. tooth 


the small, water-worn, type tooth of the genus (Eig. 2, 
1-4) and tlic teeth which most nearly resemble it. 

First, a word regarding the time and circumstances 
of the (kstovery of this Primate which happen to have 
a humorou^ .side. Fresh and very violent attacks on 
the Darwinian theory have been made during the last 
two or tliiee years all over the United States, especially 
under the leadership of William Jennings Bryan, a 
man of ingenious and fertile mind and persuasive 
powers ot oratory, giftcdtts a politician and as a religious 
advocate. As an opponent to Darwinism, Mr. Bryan’s 
attack culminated in his very carefully prepared article 
in the Neiv York Times of Sunday, F'ebruary 26,1922, 
in which he ably fortified his position by long quotations 
from Prot. W. Bateson's Toronto address recently 
published in Nature (Apnl 29, p. 553), and by other 
critics of Darwinism. The following Sunday, March 5 ,1 
replied to Mr. Bryan, and realising that quotations from 
the highest scientific authorities m the world would not 
have the slightest influence upon him or his followers, 
I referred him to the writings of St. Augustine, also to 
the Holy Scriptures, and especially to a passage in the 
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Ape of the Western World (Hesperopithecus). ■ This 
is the very first evidence, after seventy-five years of 
continuous search in all parts of our great western 
territory, ol a Primate of any kind above the ranks 
of the numerous Lemur-like and Tarsius-like lower 
Primates whicli have long been known m our Eocene 
beds. 

While wc have all eagerly looked forward to sueh a 
discovery, and I lia\e always regarded it as possible, 
I liave never regarded it as probable, for the reason that 
the higlier Primates, seeking the protection of forests, 
never venture out for long distances on the plains; 
moreover, accustomed to a forest fruit supply, they 
would liave been exposed to great d<ingers in migrating 
from Asia to wc.stern North Amern a except by the aid 
of a continuous forest belt or of a rather dense forest 
and savanna belt bordering a plains bell. In 1910 I 
published m my “Age of Mammals” (page 336, 
Fig. 156) a map, which I now send to Nature for 
reproduction (B'lg. i), wiili •indications of such a life 
belt for animals of the plains—antdopea^and horses; 
adding an X to show where Hesperopithe^'was found. 

I 2 
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Since 1910 additional discoveries have been made 
which tend to indicate the existence also of a continnous 
forest and savanna belt between eastern Asia and 
western North America (black area and oblique lines), 
for we Itave found animals related to the strepsicerine 
and hipiM)tragine antelopes, to tlie plains ungulates 
remotely related to the kudu, to the sable antelope, 
and to the eland (Taurotragus). Wo have also traced 
the migration of two kinds of forest- and savanna¬ 
living mastodons over this entire region, namely ; (i) 
of prol)oscideans closely related to the M. an^ernensis 
of southern Europe, to the M. uvalensis of India, and 
to the M. mirificiis of western Nebraska, specimens of 
which have now been found m the very Snake Creek 



Fio. j,—Conip.it I'on of On Semml hnporior Mol.irs of tin- Ri^lit Side <il 
rppd row < rowii M' of the biipcnor mol.ir; 

Miilcllc low .miiTior \i( of the ' niii' t't.tli 
I i>vi( r row jHKitiior viiwx of tlic tme leetii 

(1) llc^pi ropiili. nis. till' III w Ni'br.isk i rriiiiaii', muidk'-.igi d 

(2) Aiiliiropoj'itlitLiis, .1 soiiiifi <.himpHii/<o 

(3) I’lthei uiiliiopiis, adult Iiiml Api man 

{4) ifc-pi r<ipitli«< ns [pluiloKiaphoil in .i ilillcn iil lifthl) 

(^) Homo Mi/'i. >rs f)i(ini!"I"i<lfus, agi d Norlli Atin iinn Iii<fi-m 
(<i) Ihird ‘tijii nor mol ir of ViilhrnjKijnOu'tii.1 1011111; ‘ Inmpai'/' 
All photo^r.iplii'd to till s.iim. scale .iiid natnral m/c 

beds in which llespcropilhcius was distovcied, also 
(2) of the true forest-living pioboscideans of the genus 
Mastodon recently recognised in the Snake Creek beds. 

A true elephant {K. Iiayt), wliidi resembles Ihc Elephas 
planijnms of the Upper .‘^iwaliks of India, has been 
found in more rerent deposits. 

From lluse relatively new and most .significant 
discoveries we may characterise the Snake Creek region 
of western Nebraska, in Middle IMioecnc time, as m 
the belt of the south Asiatic forest, savanna, and plains 
fauna, which extends two-third.s of the way around the 
entire globe, from the region ot Britain to the central- 
west region of the United States, and probably right 
across to the Atlantic coast. The plains element in 
this fauna is extremely abundant, especwlly the 
Ilipparion ) somewhat more rare are the t^e horses 
(Pliohippus), and still more rare are the rentto of the 
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three kinds of antelopes and of the two Icmds of 'mas¬ 
todons above mentioned. Finally; of- the utmost 
rarity are the remains of the Primates, because during 
the eight seasons of continuous and expert search we 
have only discovered two teeth, namely, the tooth now 
regarded as a third superior molar of an old individual 
of Hcsperopithecus found by Dr. W. D. Matthew in 
1908, and the type tooth of Hesperoptlhecus karoldcoohii 
found by the geologist Harold J. Cook in 1921. We 
are this season renewing the search with great vigour 
and expect to run every shovelful of loose river sand 
which composes this deposit through a sieve of mesh 
fine enough to arrest such small objects as these teeth. 
Even l)y this most laborious and painstaking method 
the probability of finding more 
material is not very great, for the 
reason that the anthropoid Primates 
have always been very clever and 
resourceful animals, climbing into 
trees in times of flood, avoiding 
the low sandy levels and water¬ 
courses where ungulat es are trapped. 

Before re-examining the new 
figure.s (Fig. 2) of the llespcropi- 
Ihecus tooth, may I quote verbally, 
with some unessential omissions, 
my own original characterisation 
of the looih, for which 1 alone 
am responsible. 

Tins, ‘.coonti upper molat tooth is 
very distant from the gonlla type, 
fioin the gibbon type, fiom the orang 
typo . among e\isting .inthropoid apes 
It IS neaicst to of tlio elumpaiizee, 
blit the lesemblance is sfill very 
remote. . Thus the projxirtions 
of the molar crown of the llespoio- 
inthecii'^ type arc about the sameyas 
Ihosc 111 t)u‘ lloiiio sapicvs mongp. 
loidcHs type There is also a distant 
hnnian rebemhlance m the molar 
jiatfern ot Hespejoinllieeus . to 
the low, basm-shapeit. (.liaimelled 
crown in eertam ex.iinplos of Homo 
supu'ui Hut the Hesperopithecus 
inolai cannot be hard to u-i^cmblc any 
known type of human molar icry 
tiosely. The anllior agrees with Mr. 
Cook, with i)r Heilman, an<l with 
Dr Gregory, that it lesembtcs the 
human type more closeiv than it does 
any known <iiilhropoKl ape type; 
coiibcquently, it would be miskarling to speak of this 
Ifesperopitheciis at present as an anthropoid ape , it is 
a new and mdejrencient type of Primate and we mus.t 
seek more matenal before we can determine its r<'lation- 
ships Jt IS tert.ainly not closely related \oPithccantliropni 
ciecttisiP the stiuUiire of tlie clown, for rithoLanthropiis 
has a single, lontiarled ciown in which tlie superior 
grinding surface has a limiled crenulated basin, wdiereas 
Hcsperopithecus lias .a widely open crown with bioadly 
channelled 01 furrowed margins, and a jrostcro-internal 
ciest suggesting the liypocone of a higher Primate 
form. . . . 

The type description, as published in the American 
Museum Novilates, April 25, 1922, requires little or 
no modification as a result of two months of inten¬ 
sive research which has been devoted to this tooth, 
detailed results of which will shortly be published ' 
by my colleague, Prof. Gregory. The accompany¬ 
ing new illustrations (Fig. a), prepared espedalJy 
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for Nature, are photog?aisl^ a i^st cotvinteing 
character^in wWch the Hesperopith^s molar (Fig, 2, 
1-4), in three aspects, is placed directly between 
corresponding molars of a chimpanzee (right and left) 
which most nearly resemble it. It will be seen at once 
(i) that the Hesperopithccus molar, although greatly 
water-worn, has entirely different proportions from the 
chimpanzee molar: it is much broader transversely; 
it is much narrower in the fore-and-aft dimensions. 
This affords positive evidence that Hesperopithccus 
had a shorter facial region than the chimpanzee. In 
this respect it approaches the mongoloid human type 
(Fig. 2, 5) niore closely than it docs any of the anthro¬ 
poid ape types; (2) the roots of the llesperopilhecus 
molar are much more robust and more human m pro¬ 
portion than those of any of the frugivorous apes; (3) 
the upper molar of Hesperopithccus, while resembling 
the upper molars of certain American Indians of 
mongoloid type m several absolute measurements, 
differs widely in the more asymmetrical form of the 
crown, which is broader in front and narrower behind, 
whereas in the mongoloid human molars the crown is 
more symmetrical; (4) the type upper molar of 
He.spcropithecus differs from the corresponding molar 
in the Trinil Ape-man (Pithecanthropus) (Fig. 2, 3) m 
nearly all its absolute measurements; but it resembles 
tlic l^ithecanthropus molar in the great size of the 
intcrn.il (lingual) fang, also in the wide separation of 
the internal (lingual) and external (anterobuccal) fangs. 
It als»j resembles Pithecanthropus m the evenly concave 
depression ol the grinding surface, which is quite unlike 
the ridged torm of the grinding surface observed in a 
chiinpanzcc molar (Fig. 2, 2-6); (5) as for the com¬ 
parison suggc.sted by Dr. Smith VVoodward with the 
third lower molar ol the Pliocene bear (llyanarctos), 
the differences arc so fundamental that it is difficult to 
find any single point of agreement ; the molar of 
Hesperopilhecus very clearly conforms to the flattened 
trituberciilar to quadntubercular type which character¬ 
ises all the upper molars ot anthropoid apes and of man. 

Thus, after making due allowance for the cliaracters 
resulting from the prolonged natural usage of the 
llespcrop.i I'ccus molar, also for characters due to long 
e\p()^llll• to ( rosion and stream action, and to percussion 
hy the sharp sand of the river bed, there nevertheless 
remain Tinc outstanding characters, as well as many 


highly significant details of character, which tend to 
show that this tooth belongs to one of the higher 
Pirimates, and that this genus ultimately may be 
included either within the Simiidje (anthropoid apes), or 
near certain ancestors of the HominidiU (human stock). 

I desire to summarise with emphasis my original 
statements about this tootli, namely, that among exist¬ 
ing anthropoid apes It is nearest to m'^of the cliimjmnzee, 
but the rcsemldancc i.s still very remote . . . that the 
proportions of the molar crown ot Hesperopithecus are 
about the same as m //omo sapicfis mongoloideus 
(American Indian) type . . . that there is also a distattt 
human resemblance in the molar pattern of Hespero- 
pitheous to the low, basm-shuped, rliannciled crown in 
certain examples of Homo sapiens . . . that the 
Hesperopithccus molar cannot he said to resemble any 
known type of human molar very closely. 11 is certainly 
not closely related to Pithecanthropus eredus in the 
structure of the molar crown ... it is therefore a new 
and independent type of Primate, and jve must seek more 
material before we can determine its relationsh. fis. 

My original characterisation and description have 
been fully confirmed by the intensive research of the 
past two months. I have not staled that Hespero¬ 
pithecus was either an Ape-man or in the direct line of 
liumun ancestr>', because I consider it quite j>ossible 
thiit w'e may discover anthropoid apes (Smnidffi) with 
teeth closely mutating those of man (Hoininidaj), just 
as we have discovered in the true Piltdown man 
(Eoanthrojms) teeth closely imitating tho.se of the 
chimpanzee. There are .so many i risscross adaptations 
of ihi.s kind among the mammals that we <'an never be 
sure about the family relatioaships of an animal until 
we secure not only the teeth but consiikrable parts of 
the skeleton as well. No anatomist in the possession 
of Pitliecanlhropus molars only would have discovered 
tlie human resemlilance wiiich is indubitably established 
by the roof of the cranium, by tlie sha[)e of the bra^, 
and hy the shape of the thigh bone. For similar .skeletal 
parts of Hesperopilhecus we are making most deter¬ 
mined and prolonged scan h in the type locality ; it is 
not at all j^robable tliat tlie desired evidence will be 
ea.sy to sccur<‘. Until we secure more of the dentition, 
or parts of the skull or ol the skeleton, we cannot be 
certain whether Hesperopithecus is a member of the 
Simiidaj or ot the Hurmnidcc. 


Science in Egypt. 


By ('ol. IT. G. 

''lliC important part which modern science can play 
in the economicai development of natural re¬ 
sources IS generally recognised to-day, but nowhcie 
may this be seen more clearly than in Egypt, with its 
subtropical climate, its controlled water-supply, and its 
immunity from the vagaries of the weather which 
affect more northern latitudes. Here a population 
w'hich in 1882 was under seven millions has now grown 
to more than twelve millions, and inhabits a cultivable 
area which does not exceeii seven million acres all 
intensively cultivated; for mucli of the area, which 
” was formerly flooded annually and then furnished a 
single crop after the river bad fallen, is now under 
pereimial cultiv^tipn with a supply of water at All 
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seasons, and conscqucnily up to five crops in two years 
are taken from it. Under these conditions the most 
cconomic.il usc of the material resources that science 
can devise, and all the impro\emen(s that it can 
suggest, are of the utmost importance to the country. 

During Egypt’s period of finan<.ial diflifully the 
vision for scientific work w'as ver\' meagre, but with- 
the reorganisation of the irrigation and the introduc¬ 
tion of reforms, an improving revenue enabled gradu¬ 
ally increasing grants to be made to state departments, 
and many of them have, during the past thirty years, 
established services in which scientific work of value 
and importance has been carried on. 

Some scientific work had been initiated at a much 
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earlier date, for the medical school at Qasr el Aini was 
established early in the last century, and about 1860 
a 20-centimetrc astronomical refracting telescope l?y 
Brunner of Paris, with an equatorial mounting, was 
set up at Abbassia; a four-metre base-liar together 
with two 40-ccntimetre theodolite’^ and a pfiruible 
transit mstrumcnl by the same firm were purchased 
for the survey of l'>gypt which was then projected, 
but which did not liecoine an accomplislied fact until 
about fifty years later. 

To-day there are at least a dozen services occupied 
primarily with work of a s(ientifi< < haractcr. 

The Survey of Kgypl is the successor of the earlier 
surveys of 1823, 1853 and 1878, but none of these were 
ever completed nor had they any scientificall)’ organised 
control. It now comprises the cadastral survey, the 
topograjihical survey, the desert survey, and the geo¬ 
logical .survey. 

The cadastral survey is of special importance in 
Egypt on account of the high value of agricultural land, 
and the exceptional degree of subdivision of the hold¬ 
ings. The network <>f tnangulatidn on winch it is 
based now covers llie Nile Valley and Delta, and is 
controlled by the first-order triangulation now in pro¬ 
gress, which is of the standard demanded in inter¬ 
national geodetic work. The topogrujihical survey 
utilises the materia! provided by the cadastral survey 
and adds to it all topograpliical information besides 
extending the maps lieyond the limits of the cultivated 
land, to meet the needs of different branches of the 
public service. There arc now published senes of map 
sheets on scales of i : 2500, i : to.ooo, and t : 50,000, 
covering all the inhabited area ot the country, w'hile 
other map.s on scales of i : 250,000 and i : 1,000,000 
include the large areas of desert as well. 

Survey work as it is extended into the desert a.ssumcs 
a special character, for on account of the large areas 
to be covered, the difTicuities of transport, and the 
aBsence of all artificial topographical features, special 
methods of surveying have lieen adopted. This work 
is now m the hands of the Desert Survey, which also 
undertake the precise location and demarcation of 
prospecting and mining areas leased by the Govern¬ 
ment. 

On the higldy cultivated alluvial plains of the Nile 
Valley and the Delta accurate levelling is of special 
importance, so a network of levelling of high precision 
has been carried over them and extended into the Sudan 
along the Nile. Beside.s this tlie cultivated area through¬ 
out Egypt has been contoured at 50 centimetre intervals. 
At the headquarters of the Survey of Egypt arc draw¬ 
ing, photograpiiic, and printing otfices in which are 
produced the maps of the various surveys and also 
those which are required by the geological survey and 
by other State departments. 

In 1896 a geological reconnaissance of Egyptian 
territory was authorised which, at the end of five years, 
developed into a geological survey. The staff has 
always been small, but a very large amount of valuable 
work has been done under the dilficulties and limita¬ 
tions imposed by desert travel. 

Not only have the mineral resources of the country 
been located and described^, thereby liecommg available 
for commercial purposes, such as the phosphate de¬ 
posits in Egypt and manganese d^pc^ts in Sinai, but 
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our'-ISnowlcdgc of the structure and stratigraphy of 
north-pastern Africa has been greatly advanced, 
and the interesting fauna of Lower Eocene age which 
was brought to light in the desert to the west of the 
Fayutn has greatly extended our knowledge of the past 
history’ of the Afncan continent. Geological work has 
been carried out for several years in connexion with 
petroleum research in the Red Sea area, and the results 
liavc been published in various reports. The records 
of the geological survey and the collections which fill 
Its museum provide a store of information relating to 
the structure and stratigraphy of the Nile Basin and 
north-eastern Africa. 

The Physical Department, which until a few years 
ago was part of the .Survey l)epartment, and is now a 
part of the Ministry of Public Works, includes the 
I lelwan Observatory with its time service, the meteoro¬ 
logical service, the service of weights and measures, 
and the hydrological investigations in connexion with 
the Nile. The observatory, which was formerly at 
Abbassia, was removed in 1904 to Jlelwan, 20 km. 
south of (^airo, because the building at Abbassia was 
wholly unsuituhle and the extension of the electric 
tramways to its neighbourhood prevented all magnetic 
work. In it the 30-iiuh reflet ting telescope at Ifelwan 
1 .S emjiloyed in the photography of southern nebulas, 
of comets when they appear, and of Jupiter’s eighth 
satellite, whicli has been observed almost e.xclusively 
by (ireenwicli and Helwan since its discoi-ery. 

I’he time service is also directed from the observatory, 
and the oh.servatory clock transmits the noon time 
signals which arc utilised at Cairo, Ale.xandna, Port 
Said, and at Khartoum. Magnetic observations are 
carried out both by means of rnagnetographs and by 
weekly absolute determinations. 'I'he meteorological 
service of Ivgypt and the Sudan includes, besides the 
central observatory at Helwan, 57 < limatological 
stations, of winch 23 are in Egyjit, 27 in the Sudan, 
and 7 in Palestine, and about 230 rainfall stations in 
JCgypt, the Sudan, and .Abyssinia First established 
to study the conditions determining the Ahyssmiun 
rainfall, and consequently the Nile J^'lood, it lia.s now 
a much wider importance and is one of the recognised 
national meteorological serv'iccs. 

The increasing demands of agriculture and its de¬ 
pendence on tlie supply of water provided by the Nile 
have necessitated a high protision in iivcr-gaugmg, 
and the hydrologual work which this involves is now 
centred in the Pliysiral Department, where the records 
of 70 river-gauge stations are discussed, and hydro- 
logical investigations are undertaken. Tlic storage of 
water in the valley of the Nile at various points, the 
need for accurate measurements of tlie di.si’harge 
throughout the low stage of the river, the study of the 
effect of turbulenLC in the water at flood stage, etc., 
present a senes of physical problems which are of direct 
importance to Ivgypt, as well as being of great interest 
to many other countries. 

The department is also charged with the inspection 
of weights and measures throughout the country, and 
the prototype standard metre and the secondary 
standards of length, which were acquired for the pur¬ 
pose of the Survey of Egypt, are now kept'at the 
Helwan Observatory, where any comparisons desired 
are carried out in a well-equipped comparator house. 
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Weights are compaftd ^th standard copies dt the 
observatory, and sets oflfeertified weights arc supplied 
to all wlio require them. 

The Government analytical laboratory and assay 
office undertake a large amount of important work 
which falls under the headings of (a) chemical and 
pM-sical inspection of materials; (^) technical chemical 
consultations; and (c) experimental research. Stores 
and materials of inferior quality frequently find their 
way on to the h'gyptian market, and only by tlie 
svstemalic analysis of material tendered can these be 
elimmated and economies effected. To the same end 
the tcclinical clauses in specifications governing sup[)Iy 
bv contractors are drafted by the staff of the laboratory. 

The (iicmical work carried on in connexion with 
criminal investigation and other legal matters forms a 
brant li of work whicli demands much time and great 
care. Recently published reports indicate that the 
consultative and research work is at ])resent mainly 
related to questions affecting petroleum, and the 
dc\clupment of petroleum resources in Egypt has given 
rise to an inquiry into the attual conditions under 
which petroleum products are used m Eg\'pt, which 
was undertaken by the laboratory. The small refinery 
wliicli tlic h'gyptian Government has recently installed 
at Sue/ to deal, m the first instance, with royalty 
petroleum only, but with a view to its ultimate exten¬ 
sion if that IS found to be desirable, is also under the 
supervision of the director of the laboratory. 

The first medical school in Egypt was formed in 
1827 at Abu Zahel by Clot Bey, a French doctor m 
tlic service of Mohammed Ah, and ten y'ears later it 
was transferred to Qasr cl Aim on the south side of 
Cairo, where it still remains. For many years the 
number of students was small, but of late the school 
has been much enlarged and the number now amounts 
to 387. Attached to the school is the Qasr el Ami 
hospital, and these tWo form an imporlanl centre of 
scientific work m the country. Tliere are now in the 
medical school well-staffed departments ot biology, 
physics, chemistry, anatomy, physiology, pathology, 
and pharmacology, and in all of tliese not only is 
iiistructjoii given to students but research is carried on 
by the stall. 

Although the number of scientific men in the institu¬ 
tion has until recently been too rcstricicd to admit of 
iiiu( h research being undertaken in addition to teacliing, 
several important investigations liavc been earned 
out ; among these may be mentioned the study of 
tlie anatomy and racial characteristics of the ancient 
Egyptians, and of those neighbouring races wliosc re¬ 
mains occur in the cemeteries of the Nile Valley, and 
till' comparison of them with the present inhabitants 
lias added greatly to our knowledge of the Mediter¬ 
ranean peoplc.s; the investigation.^ which have been 
carried out of the life history of Ankylostoma and 
Schistosomum (Uilharzia) have done much to place our 
knowledge of these on a sound basis, the Ihlhar/ia 
organism having been discovered in these laboratories, 
while work of no less importance has been done on the 
treatment of the diseases which arc caused by these 
parasites. Valuable w'ork on pellagra lias also been 
done ‘recently. Not only is there much more to be 
► investigated in interest of Egypt itself, but the 
special contht^j^t climatic, racial, etc., which occur 
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there provide opportunity for many promising lines of 
research. 

The Department of Public Health, which dates from 
1886, is also actively working in tlio same scientific 
field and, in addition to the administrative work which 
it carries on throughout the country, maintains several 
branches specialising in scientific work. Under the 
director of the lalioraloncs ot the department the 
water service carries out a regular inspection of all 
public water .supplies, whether in the hands of the 
(jovernment, municipalities, comjiames, or private in¬ 
dividuals. The examination of substances having a 
direct bearing on quest ions ot lugii'iie. sm lias foodstuffs, 
drugs, etc., i.s also undertaken in these laboratories, as 
w'ell as the chemical and bacienologual examination 
ot water. 

Here too research on the main diseases of the countr>’, 
ankylostoma, biliiar/ia, and typlius, is m progress with 
the co-operation of eminent .speualists, and in this 
connexion the recent work of the late Mr Ihuot and 
of Dr. Arkwright will be lecalled. An antirabic insti¬ 
tute provides for the Irealmenl of persons bitten by 
rabid animals. 'J’he annual reports of the Dejiartment 
indiiate the wide scope of the siientific investigations 
which have to be undertaken in the loiirse of its work, 
and highly expeil assistance must williout doubt be 
employed if tliey are to be brought to a successful 
conclusion under the peculiar londitions which an 
and subtropical climate provides. 

The special conditions which obtain in Egypt, a 
highly fertile soil, a controlled water supply rendering 
agricuhiire independent of rainfall, and a moderately 
hot climate, form the foundation of its agricultural 
wealth ; the {irosjierity of the country depends on the 
efficiency with which these favourable conditions are 
utilised, and to this end llie irrigation engineer, the 
entomologist,the economic botanist,and the agricultural 
I'iicinist are working in eo-opcralion. Perennial irriga¬ 
tion has now been extended until about half 
cultivable area is supplied with water at all seasons of 
the year, wuth tlic result that in normal years about 
32 per cent, of that area is occupied l)y cotton. It 
will be evident therefore that the scientific institutions 
of the Ministry of Agriculture arc oi tlie highest 
national importance, and on their efficiency Egypt’s 
prosperity must mainly dcjiend. 

in 1919 a Cotton Research Board was appointed 
with the object of bringing together the heads of all 
the technical dcfiartments whu h were interested in tlie 
cotton crop, and to ensure that all problems relating 
to it were dealt with as adequately as possible. It 
was also to provide laboratory a«'coinmodation for 
investigators engaged in research on lotlon. In its 
first annual report published last )ear the experimental 
work upon cotton which had lieen undertaken was 
reviewed, and a programme for further work at the 
scientific institutes of the Ministry was oiiilmed. These 
institutes include laboratories, experimental farms, 
gardens, etc. 

The chemical laboratory of the Ministry, which 
undertakes examination and study of soils, water, 
manures, feeding stuffs, and agricultural products, is 
situated close to the botanical laboratory and the 
experimental farm. The work carried on at these has 
for its object the improvement of cotton, wheat, and 
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Other crops which are grown in the country, on the 
basis of field selection combined with self-fertilisation 
and hybridisation. One important and promising 
research which is in hand is the effect of the gradually 
diminishing '^sharaki*' (waterless) period on the 
soil flora. Propagation in bulk of unproved strains 
of wheat and cotton is arranged with tlie Slate ex¬ 
perimental farm and witli selected private cultivators. 
The fungoid and bacterial diseases of Egyptian crops 
in general and of cotton in particular are investigated, 
and means for tlieir control are devised and tested. 

The supply of trustworthy cotton seed of the best 
growtiis is so important in order to produce a high 
quality of staple, and tlie opportunities of mixing good 
seed with inferior qualities before it reaches, the culti¬ 
vator are so many, that the Ministry actively interests 
itself in the matter, through the botanical laboratory. 

To this may be added the imj)ortant work which 
is being done on the flowering-curve method as an 
index to t!ic effect of environmental conditions; or 
investigations of the causes of hud-shedding; and on 
the root systems of cotton plants. Similar attention 
is being paid to millet, rice, opium poppy, beans, and 
sesame; and sugar cane will be added shortly. 

The Entomological Section undertakes the study and 
investigation of insect pests and advises on methods 
for their control. The fumigation of all cotton seed 
produced in the ginneries of Egypt is also controlled 
by this section, and samples of t!io seed obtained from 
ginning are sent to it for germination and examination 
for worms. 

The work of the horticultural sc-tion should also 
be mentioned, for in it much work is being done in 
introducing and acclimatising new species or varielies 
of trees, and farm and garden plants. 

Thus a beginning has been made to provide the 
scientific organisation necessary' for the development 
of agriculture on sound lines, but something on a 
larger scale will be needed before it can be adequate to 
the country’s requirements. In these institutions a 
number of questions of I'lr.st-ratc importance to the 
Egyptian cultivator are under study, such as the effect 
on the cotton crop of a high subsoil water-table, of 
rotation in irrigation, of reduced watering, and many j 
others, and for their sutislaclory solution'the provision 
and efficient maintenance of a highly trained and j 
experienced scientific staff'is essential. | 


“ • ■ ^ . .V .-f - 

j The scient^c diajjnosis ah(J^ investigation of; animal 
; diseases are carried out at tht veterinary pathological 
laboratory which was opened in 1904, and the Serum 
Institute, which dates from 1903, provides the anti- 
cattle-pla^e serum required for the immunisation of 
cattle against cattle plague both in outbreaks and as 
a preventive measure. 

Outside the State departments science is not widely 
represented in Egypt. Tliere are a few scientific 
societies, of which the oldest is the Instilut d’Itgypte, 
which was founded m 1859; its object is the study 
of all that concerns Egypt and the surrounding countries 
from the literary, artistic, and scientific points of view. 
The Geographical Society was founded in 1875 and 
publishes bulletins and memoirs at intervals. In 
1925 the fiftieth anniversary of its foundation is to be 
the occasion of an international geographical conbn^ 
fcrcnce. 

The Cairo Scientific Society, founded in 1898, is an 
active institution which meets fortnightly tliroughout 
the winter half of the year and publishes its proceedings 
monthly m the Cairo Scientific Journal. At Alexandria 
a hydrohiological institute has been recently estab¬ 
lished, and much important work awaits the scientific 
research wliich should be undertaken there. But these 
are all too few for the needs of the country, and their 
paucity suggests a lack of appreciation of the import¬ 
ance of scientific knowledge. 

In sjiite of difficulties due to the war, which Egypt 
has experienced in common with most other countries, 
science has of recent years been playing a more and 
more important part in the development of the country 
and Its resources. The conditions there prevailing 
often difier widely from those which have been studied 
in other countries, and much research by scientific 
men of higii training and wide experience will lie 
necessary before the many jiroblems which present them¬ 
selves arc solved. Such work is not in the interest 
of Egypt alone, for much that is done there will, if it 
IS of a high scientific standard, be a permanent addition 
to the general stock of knowledge. Egypt in the past 
has benefited largely by the science and technical skill 
which has been gradually built up by generations of 
students in many lands, and she may now furnish 
her own quota in return hy scienlific research m the 
many fields of inquiry which the Valk'y of the Nile 
affords. 


Gelatin. 

By Dr. T. Slater Price. 

G elatin, m tlu* form ot gluc, has been so long selves, e.g. colloidal gold and* silver. The emuLsoid 
known that, according to br. Bogue (/. colloids, however, consist to a large extent of very 

1922, vol. 193, p. 795), “ we are unable to penc- complex chemical substances, as, for example, the 
trate the archives ul the Imman ra«e to a date where proteins, and it is to this class that gelatin belongs, 
we may say with assurance that glue was not yet dis- Because of its complex constitution tlie chemical in- 
covered. Certain it is that this maturial was in use as vestigatioii of gelatin anil of the processes which occur 
an adhesive in the days of the great Pharaohs of Egypt.” in its extraction from bones and hides is still in its 
As glue, or it has given us the term “ colloid,” infancy, and essentially progress has only been made 

and at the time when this term was first used by Graham in the direction of the examination of the degradation 
it was supposed that all colloids were substances of very products. It is therefore not to be wondered at that 
complex constitution, such*as is glue. This, however, the enormous literature on gelatin consists, to a very 
is by no means the case, since what are-known as the ^eat extent, of accounts of results obtained in the 
suspensoid colloids may consist of the ^gjents them- investigation of colloidal properties.^ 
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Naturally, the physical properties to be in¬ 

vestigated were the ^ojsity of the sol a^od the swelling 
of the gel, and it soon found that the relations 
were very complicated, depending on previous history, 
even in systems made up from gelatin and pure water 
alone. For example, shaking, or repeated passage 
through a viscometer, will decrease the viscosity of a 
gelatin sol; at ordinary temperatures the viscosity of 
a freshly made sol gradually increases, whilst that of 
a freshly diluted sol gradually decreases; in a freshly 
made gel the intensity of the Tyndall effect gradually 

* increases; and so on, all indicative of the formation 
of a structure and of the attainment of an equilibrium 
of some kind. 

If the results obtained with gelatin in pure water 
are so complicated it is no wonder that they are still 
more so in the presence of acids, bases, and salts. Von 
3chrocder showed that in the presence of either hydro¬ 
chloric acid or sodium hydroxide a maximum viscosity 
of the sol is attained at a low concentration of either 
of these substances. Again, according to other in¬ 
vestigators, the effect of equivalent (tenth normal) 
solutions of various acids on the swelling is indicated 

* by the following series, which is known as a Hofmeister 
series, after the investigator who was the first to 
examine the effects of different salts on the physical 
properties of the proteins : 

HCI>HN03'>acetic acid>H2S04>boric acid 
With the sodium salts of various a(^ids the swelling 
cl(‘( reases in the order: 

TIuucyaaatos -iodides bromides >nilrates >cbloratos > 

chlorides > acetates -> tartrates>citrates > sulphates 

Moreover, the order in the series may be affected by 
the concentrations of tlie substances used. 

Such series are very difiicult to understand, since 
the order of the compounds docs not bear much relation 
to their ordinary cliemical properties ; for examiile, 
it IS difficult to understand why acetic acid comes 
helween nitric and sulphuric acids. 

A way out of such difficulties has been found in 
reeeni years by the icalisation that gelalin, like other 
liroteins. !>cbaves as an amphoteric substance and that 
Its projierties in solution depend on the hydrion con¬ 
centration. For progress in this tlireclion wc are 
(hiefly indebted to the work of Procter in ICngland, 
Pauli in Austria, and Loeb in America, the basic ideas 
being due to Michaefis and Sorensen. 

Gelatin is a stronger acid than base, so that hydrion. 
in the lorm of an external acid, has to be added to 
tlie solution in order to bring the gelatin to the iso- 
ele( tlie condition. At the isoelectric point tlie hydrion 
concentration, C„, is approximately 2*5 x 10 tjiat is, 
the pH ( = - log C,i) is 47, which is on the arid side 
of the neutral point of water (pIl--7*o). The theory 
ul amphoteric electrolytes shows that at the isoelectric 
point their solutions should contain a tnaxinuini number 
of neutral particles and should therefore possess peculiar 
properties; in accordance with this it is found that 
the properties of swelling, viscosity, osmotic pressure, 
^., show a minimum at that point. 

On the acid side of the isoelectric point, i.e. at 
pH<4‘7, gelatin should behave as a base and form 
gelatin-acid salts, whilst on the alkaline side, pTI>47, 
it should act a$ an acid and form metal gelatinates. 
Loeb has ^endeavoured to show that this is trua in, 
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several ways, of which the foUowing may be quoted, 
where use is made of silver nitrate and gelatin whicli 
is brought to different pH’s, all less than pH = 7*0, by 
treatment with varying concentrations of nitric acid. 
It c^n be predicted that on the alkaline side of the 
isoelectric point the gelatin, when treated with silver 
nitrate, will combine with the silver forming a silver 
gclatinate, and that the amount formed will lie greater 
the higher the pH. If sucli a silver gelatinatc is 
formed the silver should not be readily washed out 
by water and should remain in the gelatin after washing. 
On the acid side of the isoelectric point the gelatin 
should form gelatin nitrate, and it should be easy to 
remove the silver by washing. The following analytical 
figures show the agreement between theory and ex¬ 
periment. 

cc ooiN-Ag in oombinatioti with 0 2^ gm (jilaliii ai didcrciit pH’s 
pH ^6 S'l j-9 4-1 47 4-6 4-7 5-0 5-3 5.7 6-l 6-4 
cc 0-5 0-3 0-3 02 0-2 0-2 0-55 1-25 3 2 4-0 4-85 4-9 

The retention of the silver by gelatin at a [>H>47 is 
well shown by the fart that if test tubes containing 
samples of tlie various gelalin.s are exposed to light, 
those whicii are on the alkaline side of tlie isoelectric 
point blacken, whereas those on tlie aeirl side do not, 
but remain transparent even wlien exposed to light for 
months. 

Results similar to those with silver nitrate are 
obtained when a nickel or copper salt is used. With 
potassium ferrocyanide the gelatin should retain the 
ferrocyanide, as gelatin ferr{)ryanide, on tlie acid side 
of the isoelectric point, and this is found to be the case. 

Results sucli as tlic above indicate the necessity of 
knowmg the pH when any investigations are carried 
out, and also of making compari.sons of any particular 
property at the .same pH. When such comparisons 
arc made, Loeb has siiown that the Hofmeister .series, 
with their anomalies, disappear : for example, the 
various monobasic acids, and arids such as phosphoric, 
oxalic, and i.itric ai.ids, which dissociate into two ions 
at ordinary dilutions, have the same effect on swelling, 
viscosity, ct<.. at the same pH. Dilsivic acids, such 
as sulpimnc a<id, which dissociate into three ions at 
ordinary dilutions, should, and do, give different efforts 
from the inotiohasit acids. .Similar results were found 
witii alk.ilis, and abnormal effects produced liy such 
salts as .sodium acetate were shown to be due to the 
alteration of llie pH of the gelatin solutions when the 
salt was added 

The increased swelling, visrositv. etc., wliich take 
place on either side of the isoeleitnc point and reach 
a maximum at pH's ol about 3*5 and 8*5 respectively, 
are attributed liy Pauli to the greater h\(Iration of the 
gelatin ions formed, as compared with that of the 
neutral molecule, but Loeb is not in agreement with 
this. The latter postulates the existence m any protein 
solution of molecularly di.spciscd particles, floating side 
by siile w'ith submicroscopie particle-, 0(< hiding water, 
the amount of which is regulated by the Donnan equili¬ 
brium (Procter was tlic fiist to ufiply the Donnan 
equilibrium to the study of gelatin solutions). The 
osmotic effects are determined by the molecular par¬ 
ticles, the viscosity effects by the submicroscopie 
particles. Any influence in the solution (change in 
H-ion concentration) by which the molecular dispersion 
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is increased at the expaise of the spKd - particles will 
result in an increase ift the osmotic pressure and a 
decrease in viscosity, and the opposite conditions would 
result in the reverse of these effects. 

'i'lie (juantitative investigation of the physical pro¬ 
perties of gelatin seems to have passed througl) three 
pliases: in the first ))hase it was treated mainly as a 
colloid, in the sec(>nd mainl\’ as an amphoteric electro¬ 
lyte, and now, in the third phase, as illustrated by 
Loeb’s latest ideas, it is l)cing realised tliat botli its 
amphoteric and colloidal propcities must be taken 
into account, since both play a jmrt in its industrial 
applications. I'or example, its action as a protective 
colloid IS of great importance in tlie {)rcparation of 
photograpliic emulsions, but in tlie f)perations of de¬ 
veloping and fi.Mng its hcha\ioiir as an amphoteric 
substance must ])c ( onsulered, as may leadily he realised 
when one remembers that the usual developers are 
alkaline, and that acid fixing baths are often used; 
the swelling of the gelatin film will \ary in the baths, 
and in tlfc change from the developer to the fixing 


bath'the gelatin must, at some tin^, pass tfirough the 
isoelectric point. « 

The structure of gels has been a b^jpe of contention 
for a long time. Nageli assumed -that gels were twb- 
phased and that the solid phase was crystalline, but 
Scherrer has not found any indication of crystalline 
structure in gelatin when examined by the X-ray 
metliod. Butsclili and van Bemmclcn have advocated 
a ccll-likc structure, forming a net-work, and Hardy 
concluded that the solid phase consists of a solid 
solution of water in gelatin and the liquid phase a-i 
solution of gelatin in water; Wo. Ostwald has put 
forward the idea of a two-phase liquid-liquid system.' 
Procter postulates the existence of a solid solution of 
the exterior liquid in the colloid in which both con¬ 
stituents are within the range of the molecular attrac¬ 
tions of the mass, and Loeb has extended this idea. A1 
the present time the conception of a fibrillar structqw^ 
as advocated by McBain and his co-workers for soa^, 
is gaming ground and is especially supported by Bogue 
in America and Moeller in Germany. 


Current Topics and Events. 


Prof, P. G. Cdker was recently presented m 
London with tlic Howard N Potts gold medal of 
the Franklin Institute of Philadelphia, aw’ardcd to 
him in recognition of his recent w^oik on photo polan- 
metry. His method of dctei mining stress m iikmIcIs of 
pieces and shapes made of homogeneous nitro¬ 
cellulose material was broiiglit to the attention of 
the Institute’s committee on si.icnce and the arts 
in February r<)2i, and it was found that the General 
Electric Company of Schencetady, New \’ork, had 
in use Prof. Coker’s apparatus A committee was 
appointed to investigate tlie apparatus and method, 
and it repoited that Prof. Coker’s woik w'as in the 
liighest degree worthy of recognition liy the Insti¬ 
tute on acconiU of the ingenuity and experimental 
skill-shown “m applvmg tlie principles of photo 
elastimctry to the study of tlic magnitude and 
distribution of strains in models of pieces and shapes 
under stress" 'J'hc mcflal, with the accompany¬ 
ing certificate and ri'port upon which the award w'as 
made, w’as presented to Piof Coker at a dinner at 
the Savoy Hotel by Hr R Ji Ow’ens, secretary t)f 
the Franklin Institute. 

Some very rcmaikable achie\einents m gliding, or 
soaring flight, are de=c'rilHd bv the Berlin corre¬ 
spondent of th«‘ 111 the issue of August 21 

The flights w-ere made two of tlie . ompetitors m 
a test competition on the Wasserkuppe, near Fulda, 
for tlie grand pri^e foi inotorless sail-planes offered 
by the German Aeronautical Indn^tnalists Union 
On August 18 one of the competitors, Herr .Martens, 
remained m the air forty-three minutes, cruised over 
the starting-place, and then flew due west, at an 
altitude of about 320 feet, a distance of ten kilo¬ 
metres, landing comfortably m a meadow near 
Weyhers. On the following day Herr Hentzen 
remained in tlie air about one hour forty-five minutes 
at an altitude varying between three hundred and I 
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si.\ hundred feet, then cruised to the starting-linc 
and across country, landing also m Weyhers, near 
the spot where Herr Martens had landed the day 
before. His total time m tlie air was two horns and 
ten seconds. The wind was west - north - west, a 
moderate breeze with occasional gusts. It died away 
as he set off for the cross-country flight. The 
machine llown by Herr Martens was .a monoplane, 
designed by the Science Section of the Hanover 
Technical High School, in coniunctiou with the 
llanoviT Flying School The Ttma correspondent 
gives the follcwving details of its structure: span, 
jO'4 ft ; wind surface, i72'2 sq ft , surface pressure, 
2-.| lb. to the sq. ft. I'ho pilot sits directly under 
tlu* plane The controls are w'oiked by both the hands 
ami feet T.ihcnthars glider, the correspondent recalls, 
had a span of 23 ft and a wind surface of 151 sq. ft. 

Wii learn from Science that from the list of applicants 
for the Ibshop Museum fellowships Yale University 
has selected the following fellows for the year 1922- 
ICJ23 Dr. II W. Fowler, ichthyologist, Philadelphia 
Academy of Science ; J.)r. N. K A. Hinds, instructor 
m geology, Harvard Unu'crsity; and Dr. Carl 
Skotlsberg, director of the Botanical Garden, Gote- 
borg, Sweden Dr. Fowler will devote his attention 
to a study of the lish of Hawaiian waters ; Dr. Hinds 
will continue his uivc-stigations of tlie geology of the 
island of Kauai, and Dr. Skottsberg proposes to make 
a study of the flora of Hawaii witli particular reference 
to comparison with tlie plant life of Juan Fernandez 
and other islands of the south-east Pacific The four 
Bishop Museum fellowships yielding one thousand 
dollars each w ere,established m 1920 by a co-operative 
agreement between Yale University and the BernlUl 
P. Bishop Museum of Honolulu. They are designed 
primarily for aid in research on problems in ethnology 
and natural history which involve field studies in the 
Pacific region. 
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U\ Si-pti-inbcr 18 to 24 will U' lu'ld at la-vp/ig 
tli«‘Cciitc-inual I'cstiva! ot the Gcsi-Us( haft Doutsclicr 
\atiirJorsc-hcr inid Arzte (Association of (KTin.in 
Men of Science and FJnsiciaiis) The nu'etniKS will 
be i>ret eded b> a senes of lectuics and denioiisir.ilioii'. 
in siuiitilic nii« rosLopv to be ^i\'en at Leip/:it; I’ni- 
\ci'<it\ At the festival an exlnbitioii will be held 
and a number of jiapers read b\’ le<ulinj; ('lennan men 
of MK'iK.e Ainoiij- the latter aic the followini^ 

“ i lie 'iiieor> of Kelati\ itv in l*h;> sics, ” j )r l■anstl‘m . 
" ihe 'Ibeoiv oi J^datuity in rinlosojdiy,” 1 )r 
Selilick , " Kestoiatue Siii;;erv,” Dis Diet .iml 

1 e\( I . “A ('entiiry of Ataxistu Ibseaicli,” Dr 
lohannson (Copi-nb.i^en) , “I'-xtein.d i’lienotnena 
and Atavism,■’ Dr Meisenheinuu- (l.ei|viK) . and 
" 1 he llieoiv of 1 Inmall Ala\isiii ” , " Progress and 
K<“lio”r<'ssion in tlie ('oiirse of the WorhVs llislor\ ” , 
“(;eiman\’s (Innate”, ” Ihe Ibi^ldaiids ot 1 ibet 
and then Jiilialutants,” iiy Di Sven lledin 1 ‘ollow- 
111” 111'- kstual w ill be a seiies of t out in nation < ouises 
III iiieduinc to 1)0 j^iven ,>t l.ei])/ae. wliih' during' the 
jici Kid of the nieetinf^s spot i.il tlusili n.vil pevfonnaiu es 
*aiid < mu') 1 Is are to i)C arr.ui;;ed Anv one mteicslcd 
in nuslieine or naluial scumee m.i\ tal«' pait in the 
inri'liiie^ for .1 |<.e of 100 maiks (01 a i 01 u-'^pondiii^h' 
hiehii l*'e in the ( ase ol toieymi loimtlies) 'I liose 
who vw'-li ioi tiirthei j).!! Iu.iilais should appl\' to the 
A'soi i.idnn at l.eip/ie 

liji aiitmim meeting ol llie I nslitiite ot Metals w ill 
Ik laid at Swansea on Sepleinb(r 10-22. On the 
e\enin': <'t the opening el.iy the lirsl aiiniinl leelno 
on 'id.))* < ts ol ]-ii.n.liial inU'Ust to 1hr)se engage<l m 
the non-ti irons metals nidiisli_\ will begiceii b\ Di 

K S Ihiiton, on “'Ihe Seiciue ot Jiiimaii I'lloit 
(Million Sludv and Vocation.d 'I i.lining) ” There 
wiH he .1 number ol soeial fmu lions .old \isits to 
woiKs, .111(1 the tollowmg .irc among llie < oiiinumu .1- 
lions lo be siibinilUd Si\lh upoit to tin' Corrosion 
Ib-'.eaoli Committee on tlie X.iinre ol Coiiosive 
A< lion a, 1 tli(' Ibniitioii ol (-'edlouK in Cnnosion, 
Jir (.lie i> Dengongh .iiul J M Sin.til . leport to 
fhi' ,\!nmuiiiim Conosion Kcseardi Siih coinmitt* i- 
on I Npdiincnts on the (,)\ide Method ot l.'lelei- 
mimii!; Aluinininm, J h' ( leiinell , ” Cr.nii-'-i/e 

.ind I iillnsion,” Drot f 11 Xiidiew and K Higgiiis , 
” I hi- Sinn lure ol leiitei in s,” 1 ' 1 . lir.idy , ” 1 he 
Anltnioiu -bisinuth S\s1ein,” M Cot)k , ” llie 

I'fh'i I of Su])erli.<'.iled Steam on Non-ferrous Mel.ils 
Used ill 1 .<u,omoti\'i's.” Sii Ifenrv Iniwdei , ” Ihe 

< onstiintion .md Age-Jiaideiiing of Allo\s ol Aln- 
mminm watli Coppei, Magiiesuini, and Silicon m tin' 
Soliil St.lie,” Mane I V (kulcr. ” liileiniet.illK 
A( lions liie S\steui I h.illimn-.irsenie,” (J \ 
Mansmi . '‘dhe I'dleds ol (Aecrheating and \h Itiiig 
on Ahiniiniiim.” Dr W Kosenhain and J D 
Ciog.ni , and ■'Tin' Copiiei-iu h, \himiniuin-( oppei 
.\Ilo\s,” 1 .) Slockikde 

i'ui programme airaiigt'd hir Ihe I'aigim'iTing 
Section ot the Dnlish Association .it the Hull meeltiig 
IS soinew hat ol a dejiat ture fioiu those ol l out vears 
Two iiioinings ate to In* devoii-d eiilnely to ]).ipers 
and discnssujns on single delinite subjects, and ovety 
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c'ffort has been made to .uiangt' tlie jnogi.inline m 
sm h a \\av llial ample tune will be ax.itlable lor 
iliscussion Mu'subjeut li>i llinisiku. Septi'inliel 7. 
is “'llie ‘^tieiiglh of K.iilu.u Ihnlgis" -a \iLd 
t'lpn al the piesenl moment, wlieii bndgi's .lU' 
b(“nig siibjiK ted to loads \ei \ nun li 111 ''M I'ss i)l those 
for\\linh tlie\’ weie ongin.dl\ ili'sigin-d P.ipi is iiii 
the snb|ei.l wdl be u.nl tw tin' (iignii'i-is (,t -.dim' 
ol Ihe h.nlmg i.iilwa\ dunp.inie^ On linhu. 
Septrinlier S, .1 di-sinptiM imjk'I will Ik- le.ld mi 
“Tin' l'aim])meiU ot a MiHlein I’inllaiitl ( etneiil 
Works" ‘Ihe maiiiiladnu- <>1 iimi'til is mu' ot llu' 
le.iding loi al iinlnstnes, ainl ,i vsii will l»e ]).inl to 
I tie new w 01 ks of the 1 bn 11 hi. 1 I ’1 >1 1 ki nd ( < men I ( o , 
wlikli ha\e lui'H li'Ceiillv eipiipoid on Ihe most 
ui)-lo-<late lines .\ papi r of iul<'u '1 lo Ihe (.i'lni nl 
iinlnstiv wdl b.' Iliat mi tin- ellei I o| lio- on o inhuied 
cinniiti' bmldines On l'ii'la\’ uioining .dso itie 
presnh'iit, I’lo! liinisoii Ihan', will gi\i‘ Ills pie- 
suh'iiti.d .nhlii'ss on “ Smin' Aiisliah.m •R.tilw.is 
Ihobli Ills’' Mond.i\ hioniing. Si pit ml" i ii, will 
be ih\oli'd enlin-K lo a ilisdissiDn i'li ' lA mioinu 
Sb.im I’roilin lion, witli si)i-i lal n-hnini lo M.uiin' 
i'iMi 1 n e,' ’ .iinl p.ijx'is >ni lln' snbpil will he u.nl 
bv r< ])resenl,ili\ 1 s ol llu I'lH'l IusimuIi Ito.iul, Ihe 
\diMiraUv. ainl Mess,s p.duoik and Wil.ox On 
I'lU'srl.iN moi 111 m; a pa pi r mi .1 < losel\ .'.I'n d .md liigiil V 
coiitiovi isial siibji'd, \ 1/ '■ 'I in- l'iop< Iling Mai hinei v 
of the C.Ugo ( .itller of Hie I'lllme,’ will be leatl 1 )\’ 
OIK' of llie le.ldmg eilgimeis ol Mes>i> Ik.iulliioie 
am] ( o , who have lione a gre.d amminL ol wmk 111 
develoi.ing the oil engine !oi tins piirposi On 
Wi'diu'sdav iiiorning .1 paiier on lln- UMilnlimi ol 
(onij)onnd stri sses will be le.id .md .ilso oin‘ on 
d(‘(1rK.il j'l'dimi .ipp.iiatiis tor inleni d ( ombiistnni 
i'ligtiies, and .1 ileinonstr.ilion ol the i ollud inn ro- 
iiulnatoi for liigh sj)i‘ed i ngiin s will Ix' given .V 
miinl)i.i of aHeinooii visits to worl<s .md olip'i Ls of 
eiigiiKi ling mu u.sl li.is .dso bi eii irr.ingi d 

I'm nu'dmgs ol Seilnm Al (Nginidtme) ot Ihe 
Ihdisb .\ssoi i.itimi at Hull are lo lie lidd mnlei 
ihe jiresidein v of tin- Kt lloii 1 oid Dh'disloe, 
whose i)iesidenh.d address is to be on tin- siib)ei t ot 
” Ihe I'loper Posilimi ot tlie Lainlowinn m Kd.ilion 
to Hie Agrunllnial Indiisliv” hollowing tlie 
piMilue inlrodiiced bv Mr ()rwm kist ve.ir, I md 
llhdisloe will muiilate his a<ldr<'ss ,iiid mvite a 
di-.( iissioil on his VRWS I ills will take place on 
'AejiU'iulx-r n In tlv jnogianmn <>1 Hu se< lion 
,ire Ihiee jmnt uieetuigs ainl 'hsi nssimis with oHiei 
M'i lions llie Inst of tliese on Hie oiiening d.t\ - 
llinisdav, Si.'pti'ni])ei ; is to be lieM .H ii \ M. 
.111(1 will be opi'iied bv Sir Willi.im Ihwendge mi tlie 
siibjeit of '‘WeatinH- C\di-s m Kdatloii lo Agii- 
iidliiie and luduslrud Mu- tn.itions “ 1 his meeting 

is in assoi latioii w iHi Se- lions V and h {M.iHiem.iHcs 
and Mivsus, and Jvcmioinn.s) CoiiHilniHoiis have 
also been jn'omised bv Mi I dn\ V ul(‘.uni Mi A 
bisliei On the following d.iv .i meeting will be held 
at TT p* AM joiiillv With’Hie Tlivsiologj, Sei tnm 
to discuss the subject of A'ltamnis This dis, nssnm 
will be opened b\ Pu't Diummond, and Messrs 



2 go 


NA TURE 


[August 26, 1922 


(ioMiii”. Oir, .111(1 Prof 1' P Wood have piomi'^od 
t(' t.ilvi [>.irt llu' other joint disc u''Sion is aKo with 
llu Ivioiioimcs Sot lion, .ind slioiild prove of wide 
iiili-jrsi, as tlie siihj’ott IS “'rtu‘ Possifntitv of In- 
M'a''int' the fnxxl Sii])p1’y’ of the Nation ” Sir John 
Kio.s( II, Sii 'I' li Middleton, Mi (' S (Inviii, and 
J'lof SoimiMlIe liact! jironiisct! to speak from the 
iillnial ''ide Sir \ l>amel Hall is reading; a 
paper on " l.anri Kti l.iinalion on llu' Past (.oast,’’ 
and an cm nrsion to see naliiial and artiluial warp* 
l.tnd should l>e int( le-sting in this ('oniKxion I’rof 
T If \\’ood IS (onlnbiitinj^ .1 papei einlxxh in^i some 
of tlie lesiills whitli ha\(‘ heen ohlained m tin/ w'ork 
■ it tlie \minal Nutrition Institute at ('amhnd^c 
Anioiie other iiiteiestine jtapers are se\er,il de.dinj; 
diKillv 01 indne<(|\ with tlie use of lime m the 
mipio\enienl of soil i oiiditioiis and with tlie e\apora- 
tioii of \\Ml('r from sod lloita nUiiio and the nutri¬ 
tion of tniit Ikv's will be tlc.di ^\llh hv Mr II V- 
Tavloi aMil I’lot if I 1* Ifarker, and l.iim costs 
m "N'orkshin' bv Dr A tl Kiistoii In addilum to 
lln“ excursions already nuaitionei] another has been 
aiiaiincal to eiiidilt ineiiibeis to see soinelhmy of tlie 
faimine of the ^■(nkshlle Wolds, and it is also hope'd 
to visit some of the oil-iakt' t.ietoiies in Hull 

I'll K I 01 onto eoi lespondenl of tlic 7 imc=^ announces 
that the Ouebec (ancanmenl has decided to set aside 
about 22,000/ for tlie jnirpose of est.ihlishin;^' .i 
Kadmm InsliUile, uiidei the<ontrol ol the Dniversilv 
of Afontreat, lor the expei nneiil.d Ireatment ol» am (H' 


According to the Spanish journal Iberica, t\s< 
underground uiilways are now in course of construe 
tion ill Jfarcekma, vi/ the Paniblas-Ciracia, of i 
total length of .Hoo inelrcb, and the Puerto branch 
i8uo metres in length Tlie two linos, whicli wil 
be double-track systems, are of i 4^5 meties gauge 
The ronstiuctioii of thi“ system will be a matter o 
some difficulty, as most of it will be undeigromit 
tiinnel'di i\ mg, allhougli a certain part, soiwin} 
traflic 111 tlie busiest jiait of the city, will be m tin 
open Tattle ditlu idly is (‘xperieiiced as regard- 
water, because most of the ground througli wlucl 
th(‘ tunnels will be diivcn consists ot a thu k sliatim 
of (pi.iteinary ilay, superimposed 111 pl.ues by str.it. 
of h.iid limestone iii.ul I he metlKKl of conslruclioi 
adopted IS the Ifelgian system ’I he diameter o 
the tinnu-ls on the straight will be 7 metres, and 11 
( iir\ es, (‘tc , <4 ni«-lr(‘s 

A coRRT.si’OMii'Xr informs ns that the admiiabt 
(Ir.nvings ief(rred to m a review of Messrs Heron 
Allen and h'.ailand’s icjiort on Antarctic [‘"oianninfei. 
ill Naiuri ol August ic_), p 2|i, were bv Mis 
M H IfiooKs and not Mr iM H F>ro<>ks as ihercii 
stated 

'I'm ('.imbiidge Hnivcisity Pu-ss promises foi Ih 
■uitnnm " ’1 ho Xirand its Ways,” b\ SirNajiiei Shaw 
Tlu- Noluinc will (ontam tin.- Red*.- I.e(liirt- lor lo^i 
and oilier eunlribnlions 1(j meteoiologv, foi scliool 
and collegc-s 


Our Astronomical Column. 


('c>MJis • \ jiho(ogia])h of Skjellenip’s ('omet, 
i<)2 2//, was obt.mied on J ul\’ .j i at (beenwK h it ( 011- 
fiimslhe slioil piriinl, w Im h appeal s to be \ ery « lose 
to yeais, thus in.iktng il di Imitelv the second shoi test 
(■(jnielai \ pel lod I liat ol I'.iu ke’s ("omet is \ eais, 
fhal of ’i'eiii|iel's Second L'oiiieL Js \eais '1 lie 
ideiititV w it li (.1 igg’sConu t, mo2ll,]s rendered almost 
(.eitam, smo both tin- jieiioil and llie other elements 
accord < losi-h '1 he pcrilielion distance has mi ri-asisl 
consider.ddv. bid only bv an amount lonijiarable 
\\ illi Ilia L w Im h h.is 011111 red m the case ot llic ('omet 
I'ons-WmnecKe 

'riu- Journal dcs ()hs( Will: u)lA \iigiisf 15 contains 
a s( ru-s of ol.)st 1 \ at ions o( Keid’s Coniel, 102 2(1, ni.ide 
at Santiago da Chill bi' Ko-.aiuo Castro 'I'here are 
Iwentv-two (lavs of obserx .ilion, iroin hi bruarv b to 
M.ii'ih -^1 The places of iho loinp.irison stars are 
t.iken from the- Peilh Astiugiajihu, Catalogue The 
(omet was observed tor 2J months, so th.it there is 
ample inaten.d for dedmmg llic cubit As llit- I.iter 
obseivalioiis deviate < ou aih'rably Irom Mr W^iod’s 
ophemens, llic-n- is some le.ison to siisiKi L apjuet i.ible 
dejiailme fioin .1 jiaiubola 

.M Kamenskv lias made in -hlr NatJir 51OS a 
vor\' elaboiate m\estigation ol tlie pertnrb.itioiis ot 
WolTs Peiiodic Ccunet faun 1884 to loai, due to 
Venus, Jcartli, Mats, Jupilei, and Saturn The comet 
was observed at live appaiilions (aS.Sj, i8()i, 180S, 
loll, KiiS), ami liic noimal pkues are .dl (loselv 
satisfied by llic- linal elements, the kugest residu.d 
being 8" 0 The jiertiirluitions dining Ihi' .ibove 
jx-nod have been small, the lange ol llie mean d.nly 
motion being fiom 518"*.j in i8yS to 323" 8 m 1884, 
or I per cent 'i'lieic is, Jiowevei, a near apjiroatli to 
Jupiter 111 i()22, which is likely lo produce notable 
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(li.mges m the Oibil, making it ipiite doubtful whelhe 
It will ever be seen .igaim M Ivameiiskv jiionm-e 
to invcstigati- them It is to be liopi'd th.iL olln 1 
w ill emulat(- him m sinnl.ir res(.‘.irchcs on (it her peiiodr 
coim-ts those of d’An-est, Poii-.-Wnine( ke, .im 
Tuttle are .dl m ne(“d ol such work 

I iiL [’uoia I'M or 1 iiKio. Ifoioi.s It has long becj 
lecogniscd th.it the an.ilytnal solution ot llu- genera 
pioblc-in of tliree limle m.issi-s, moving mulcr thci 
mutual alti.ictiou, cannot l)c obtained in a loim tha 
Is of ])r.i(lical utility Somcllmig (an, however, b 
learnt ol the cin imistanccs of motion, by stml>m 
p.i! Licular cases b_v the metlK.id ol nuch.iim.il (lu.idui 
tiiD's Kcse.in-hi’s ol tins kind ate being juirsiied a 
( openh.igen Obseivatoiv imdei tlu t!irc( tiori of Pio' 
1C Slromgrcn Some of the results wen- laiblisho 
m the Jubilev' Niimboi ol A slroiioinisclic hm /tier 
and are now repiiiited as a biocluire I liere .lie tw 
cases of speci-ni interest wlieie the ni.isses .ire .is 1 
2, r, the laigc'sL bcmjj 111 the centre '1 he first is .1 
approxiin.ition lo an ” oiluf of ejection,” .ind involve 
))enodu: neai .ijipco.iehes llic outer masses (l('s( rib 
cuives lesoinblmg Innci^ons (witiiout loojis 01 cusps 
while the cciitr.il one dcscrilx s .1 curve leseinblm 
the iiiveise of <lii ellipse with lespccl lo the centre 
'I he othei c.isc is an approMinaticm to the case ( 
the anangeim-nt of the three m.isses at const.ml dis 
tances along a lot.itmg straight line When the cor 
(litions lor the str.nglil line are shglitly dejiarted Iron 
e.i.c!i body descrilx-s a small loop , th.it ol the ceiitr. 
body IS pr.ictUMlIy an ellipse with its m.ijor axi 
perpenduul.ir to the rot.iting hue In each t.ise Ih 
motion is periodic, and tlie curves iv|H'.it theinselvc 
indefinilely 
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Research Items. 


I'jii A<.k oi'- Stom.hi Noi.Ill tile Augu'«it issue 
(if Man Mr K Hcihrrt Stone desmbes some aslio- 
nonni.il en<iuines into the innlsmnnior snnnso al 
Stonehent'c 'I'lie date, iHjo m . given lure for 
imtlsninnu‘1 sminsi* in line with the axis of Stone- 
hi nge must, the untor sa\s, l)e'’rcgar<led meielv as 
,1 rougii approximation Owing to want ot pre- 
< )^lon in the dat.i Sir Norman T.ockyi'r consideied 
that the eiior- jdiis or niiiuis—might amount to as 
nun li as 200 years , tliat is to s.iy, the actual d.ite is 
piob.iblv not eailicr than 2040 11 ( , and not later 
than lO JO B c 

I’m- lU'i i. Munu Tp\L Mosi um - Mi T Siu pjiard' 
( iiratorof the ilnll MuniciiKil Museum, h.is published 
a pamphlet giving an ati omit of the colleelions nndci 
his i haige 'Die nuiscnni ongmateil in the collections of 
t lu' iniisenins of the latiTai \ and I’hilosophu al Society, 
winch dales back to 1821 I'AcntnaUv tliese collec- 
lioiis weie made over to tlu* Hull Mnnn.ipality, <in<l 
llie new- museum, wlmh lias been improved bv 
mnnorous gifts and pun liases, was opened m T)<>2 
It now- lontams mimerons oxamplesof the Prehistoric, 
Ihon/e, and Roman peuods, and ol the Anglo-Saxon, 
]iie-Viknig. and Viking ages, besulcs inoie niodcrn 
piodin tioiis 'I'lu' (Jeological G.illeiy is .111 nnpoitant 
leatiire of th(' Histilutioii, whu.h si'cins to be ellicicntly 
loiidiuleil 'I'lie publiiation in a (heap loiin of 
nioiioginphs for the use ot xisilors is an miportaiit 
p,ii I ol the work of the mnsimm 

Ini' hrou.A or iiM:. Dvkoia Si-uii-s — The Pjiper 
Cietai <'<)us llora, so wi'hdy known as that ol {h(‘ 
Ibikola ReiK, is leceiving ilet.iiled alteiilioii fiom 
(■ Wilber lk‘rry, who maiks out sin cessive stages in 
the soiiflicin slates ol N AmeiKa His rcvuwv of 
111! SC' III a pajier on " I he Klora of the Chev eiine Sand¬ 
stone ol Kans.is " (US (>eol Siiivey, Prof Paper 
12<) —I, shows lh.it the term “ D.ikota lloia 

li.is been too vagiielv ns<‘d 'I’lie antboi has ptoved 
III'- I’alapsio floia of Viigini.i and Maiylaiid to be 
Albiaii A 1 onijsarison ot geneia gives tiu' Chevi'ime 
S.indstone a dislimtly higher position, jiresiim.iblv 
('eiioiii.mian, since the llora ol the W'oodbine Sand oi 
I ' xas [ihitl , 12*) (i) Is held to smcc.-od it and to be 

Jiiojiiian lather Ilian ( eiiomani.in 'I'lie Woodbine 
lloi.i, i-s svni hionoiis vvilli that of the true L>ako1a 
8.inilsto.M ot the wcsleiil inteiioi, .-iiul lloias oldei 
111.1 II this hoiilil not now be desi iibed .is of 1 t.ikota age 

Uj V ONIAN IRissii s I'-ROM ('in I i;m animhi Pamir--. 

Ill II IJ llavdeii in llic course- of Ins loninev 
Ihroiigh ( hitral .ind lh<‘ Panins m stiidud the 

eiologv and (olleclcd the lossils he < ame a( loss 
(H IIh"..- lh(- !>e\oman Inv ertebiata. ( hic-lly Puacliio- 
pod.i, h.uc now heen elescrihed ami tiguied by I-' R 
(owpei Reed (iMcm (b-ol Smv India, New Scries, 
vol VI, mem 2) llis investigations go to show 
th.il 111 ('hitral tlie lip|)cr Jtevoin.ui is develojied 
with a fainui ol .1 we^t Ifniopean l\pe indu.iting a 
I'la-.iiiaii .ige , tin- pn-sence of the Middle l>e\oiiiaii 
Is not pioved, hut tlu- Lowi-r lievomaii is believed 
to lie pK'seiU In the P.imirs the Upin-i Decomaii 
lanna pieseiiU. a dillerent fa( les and iloes not possess 
.1 siiigl,' spe( K-s ill coinnioti with the' ( hitial Ik-iIs, 
d IS unlike that ot any beds of western Ivniope, but 
cm the other tiaiul, especially as rt-gaids the P.i.uhu)- 
poda, is <har.u 1 <-nsed hv a cc-ttam Ameiie.in element 
Ik-ds of Middle licvoin.ui age are also prohablv 
pn‘s('nl in the Pamirs .As might he i-xpei ted, a fair 
minilier r>f the sjx-c les jiroveil to be new and aie 
accordinglv nained and lUnslrali'd on tlu- sixtet-n 
a<» oin])aliving p1.itt-s, vvhu li m e ot uiuisnal t-xci'lleiice 
Thu ( ru;I'ACKO us Makink I'ransoki ssion in 1111, 
Akrkan Rugion — The investigation by Dr. J. 1 - 
Spalb (Annals of tlie Duiban Museum, vol 3, pait 2. 
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August lo-l) of ('lelacc-ous .mnnonouh-a liom I’oiido- 
land assigns the str.ita fiom wlmh thev have been 
colk'Cted to upper stages, ruronian to ( ampaiiian 
Piof J \V Gregory, liowovet, has g.ilheied fiom the 
oilier snle of the ccmtmenl, m Angola, i v idem (- of 
.Mbian stiata, ami it mav bi- lomlmh-d licit .1 sub- 
niergt-nci' of some extent look place In fon- the widely 
i(‘(ogmsed Ci-noinaman liansgiessuni Dr Sp.ith, 
following on .Mr R P. .\evvlon’s at i omit ot tin- 
br.ichioptids and molluscs .hstiibcs iht aninioiioids 
fiom Angola in a memoir iii Iht' I laiis.n tn>ns ot the 
Royal Sot lety of l-'din!>uigh, vol 3], pail i. iti22, 
with h.indsotiK' platt-s ptovideil bv tin- limds ot tlu- 
('ainegi'* ’I'nist Most of tin- 117 spc< inic-iis weie 
collected near {..ibito Iki), ami not a single Ceiio- 
niamaii ammonite occurs among tin in 'I be lanna 
IS (ompan-d with lh.it of Albi.in hon/i>iis in M.nla- 
gascar and IihIm , but Hit- .iiitlnu in'Ms lli.il its 
clost'st .illinifies art' willi tli.it of tin- .Mclitt 1 tane.an 
K'gion Siinil.ti rt-ialions h.ive been imlu.iled for 
tin- ('enomani.nii f.iuna ol SVk-sl .Afina I In- prijiei 
nicimles i onsnieialions affecting tin- d.is ifnalum of 
ammonoitle.i from the P.nlish Ganit 

Mohm Ivina ani) Ijim-iu .Air ('or-rinis—I n .1 
]i.i])er pubhslieil bv the Re.dc At < a<It‘im,i N'.i/.ioiiale 
del I.incei (vol xxxi st-r 5a, l.ist 7. I'l’g). Prof 
I'llippo Ivit'di.i shows (hat luiiiieitni-. pilot b.dloon 
obseiv.ititins toinliuti-d al (Ail.ini.i Kiiiliim wli.it h.id 
l)('t-n revealetl by tiriiis domls ami smoke fiom the 
vole.mo, n.undv, Ih.d the iip])er wmd is veiy ])ct- 
sistently Innn the N W . .iml t ii.il Mount I'.ln.i does not 
ellt't t .my lot .il modilu .lIkhi m tin- gein 1 a I courst; of the 
'r(-iii])(‘iate latitmli- vveslt-rln-s. w'ludi hav i- ix-eii shown 
by I liJdt'br.imIsson to .Htijuirt- a noitlnrlv tievi.ilion 
at thi' higher Itivels '1 he balloon obseivations in 
t]Utstioii disclose- a tlc-lmitc- NW diretlioii at all 
seasons at tin- height ol .ibonl 2p)o im-lies (7ooc> fc-i.-t 
ona), this diiection beioming vt-iv jn I'sistent at 
^pK) indn-s (lo.oito fi-(-t) It is found that Ihi* 
imu-.ise in Ihe sjK-ed of tin- wind with .dtitmh- is in 
the Ivin.I legion more pionoiiiui-d in sumiin-i than 
HI v\ Miter, and the l.n t is < oiinectt-d with tin- gu-ater 
lol.itnni ol tin- dti'-dnui nf tin- wind with lu-ighl m 
siiminei. tin- snif.ni- winds m winlir Iniug .iKo \V 
or NW Ihe \ \\’ upper (iinent is --(vied “d 
(onlio-.iliseo bore.ile,” Ih.it IS, (he iloithein (Oimter 
(.tn(i) ti.ide 1(-ednig the tropn.il high i»iessnie, m 
.U( 01 (1,1 in. I- with tin- tei mnioli igv ol I lildi bi .mdsson 

P»i';v/iLi\N Clim M oi.oov - An ollu i.il publication 
("1 lolelim de Norm.ic-s, Mimsfeno d.i \gi n 11 It 111 .i, <'tc , 
liireiloM.i de M(-teorcil<j>na ”), ninler tin- diutlnm of 
S.iinpaio I'cir.i/, has recc-ntiv .ippe.iied, ciiiijiiising 
nietcoiologn al statistics for a laigi- nelwork of stations 
s( .iit( red ov( r the republic of lha/il, so th.il, although 
the le'oids lover but a lew vi.iis, n is evident that 
.1 ((iiiimein ement h.is been niadi towaoK a veiv 
thoioiigh dinuHologn.d suivev of this leinarkablv 
]Uogt(ssi\>‘ (iopic.il st.de I'oi the capit.d. liowcvei, 
Rio d<‘ I.MK-iro, situ.lied m lat Jp S, ne.u tlu- 
s'lntln-rn Iropu, a IhiiLv v<ais’ leioid 01 moie i-\isls 
lot most ol the ni<-teoiologn .d (-leim-iits, ami it mav' 
In- ol Hib'iest to ([uot(' .t lew figures I hi- .nmn.d 
r.Mige ol mean tempei.itme is what one woiikl expect 
in .1 inanliine citv al tin- mai gni ot t he 1 ropu s, nanu-lv. 
about lo" !■' between 77' ] 1 ' in Jaiin.ii v .iml (jH'* i 
I- 111 |nly. the lignu- toi tlu-vc.n In mg yfD’ i Ite 
absoliiti- m.iximam is loj ’ j i.-ioided in Deeemiiei, 
and (be absolnti- minimum toi tlu- period 30 \ m 
September "1 bus liosf, whn li 1-2 oUen <pul( se\’ote in 
tlu- exlienu- south ol tin- ie[)nbln , h.is not been lecorded 
in the (.ipital by a wnie in.ugin 'llie me.m .iimiial 
ramlall is 4() iiidu-s. with a siimnn-r niaximnm. and the 
greatest 24-honr tall of 8 mehes is m no w.iv remark- 
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.iltle (c»i .1 Iiot (.oiiiitrv. this amount aciii.tlly 

l)( ( 11 r\M ((led III I'.'nyl.ind 'J ln‘ mean anjiiial eva|)((- 
r,i( loll CSC r < ds [he rainfall by i im h —a balaiu e f,in Iv 
l \ f>n ,d ol (Ills t\ jK‘ {, 1 1 11 mate. Jiam falls on 1 •*,') da\s. 
and (liiindi I slot ins *.('< m on as nian_\ as (xS (la\ s I he 
III.,in anmi.i! hnniidilv is 7.S j jx-i' < ent , willi litlle 
iiioiilliK v.inalion, wlnlsl Ihe \apoiir tension follous 
f ioscl\- (he monthly mean teiiifieialiire 'I he i;en( tal 
siibj(‘( t ot tile ^roMrajiliii.al .ind seasonal \aiiation <')f 
absoliib Ininmlilv is deserving ot inor<‘ stiid\, l)u( it 
seems almost im vitable that, I'xicpt [leilnips in and 
< out mental inl<'rir»ts a\v,iy from sonttes ol va[)our 
siij)|)i), the <lomm.!tm^ faetoi (oiitiollmy llie \ana- 1 
(ions must be tempeialiiie 

(rrioNi Miii.ivs- A p.imphiet I)\ Dr Af A 
Moi.;.in on " (‘ui n'lil Meters foi use m Ki \ ei thni>iin<4 ” 
h.is lieen is-,ue(l b\ tlie Depaitiiient ol Siieiititie and 
Indiistiial Keseanh loi (he (oiiimiKee on y.in^'in^t 
11\ CIS and t ida! ( in rents (t otn loll MM Stalionci \' 

Ollne, l^ hii net) '( he pamphlet ;^i\< s m \ 1 i.ttpp 
.1 iiseliil sim)m,ii\ o| iiiloniiaTion telalmy to (he eon- 
<litioiis alh'i fiiiL; the ilesi;^n and iiso ol ( uiiLiil melers 
Se\eial melms III (oinnioii iisc aie d(‘s».iihed, and 
se( Innis ate <|e\<i(( d lo a dlsi. Iissioil ol (he ellet Is of 
obi i< I lie and \ ai \ ni” \ < lo< it les, and aKo of t mbiiieiK 
IheoielK .ills . the best (\ pe ol imtei |s the siiew 
I' p(‘ fi\fd oil a lod, with blades ni yii.nd lines j 
spei lalK designed lor the ^ood llleasiiremeiiI of obllipie ! 
\<‘lo(ili(s Ihit (he mam disach.inbiyes ,itta< lied to j 
I Ills t \ [)e of me I el < oiii erii (lie ja.u t K al ih.dails, sin li I 
as tile siippotline ol (he lod <luim,e ine«isinc-meiit, I 
.Old 111 this H -vpe( ( It IS . Diu litded that the » iip-tviie [ 
nudii, iieme siippoited by a cable, is iiioie easil\- j 
nnimpiilatc d Ihe lesnlts ot tests ot nnteis m 
t 111 biileiit \\a(er and also lor low \ eioc dies aie < ollaled 
I h(' .iiilhor foinludes th.il in la\oiirable circiim- 
staiices most nieleis will I'-sulls ol snlin leiit 

ac'iinacv loi n\ei eanemu. I’nl th.it when Uic loiuIi- 
(ions aie iin la \ (nil a l)le, as when (inl'nleiiLe is |)i escn t, 
Ihe (imle u'siilts eneii b\' a siiieh' nielei of an\ 
eMstiny t\|)(’ .ire liKeI\ to be (.oiisiderabK in enu'n 
I he most im])oi t.iiit etlc'c Is 0] Ini biiletu c .11 ise I hroiiyh 
the (nations m diiec lion ot vcdocilv ralhei than in 
111.1^11 il nde With (In' « up l\ ])e ol nieli'r Ini biilc'in e 
causes o\ei-reeis(i.ilitni, wliili' witli (lie s(iew-l\i)e 
meter It causes iiiidei-leeisti.ilioM. so (hat .1 coinbin.i- 
t icn ol (he two I \ pes i .in be iis(,d to me asiiic- t iirbnleiU 
How 

'I'rr 1 SI om s ; / vs/ s bn in (.i,\ssis - Althoneh 

almost e\('i\- (e\t-bo<]k whicli cieals willi optical 
iiisti Him Ills desinbis (In' ast i oiioinic al or Iseplc'r 
and tlic' (ialilo.iii telesiiipis, .md (.xplains bow tlie 
loiniei ma\ be convc'iled into an trec'liny telescope 
IiKe the l.itter, lew of them direct altc'niioii to Die 
dec u asc- ol liimiiiosit\’ ot the held due lo tlie c re< tini( , 
devices, and still Ic-wci i;i\c‘ an\ inform.itioii as lo 
the rel.divo (.'\l(!its of the lields of \hw ol Ihe two 
mslnimc-nts It is, Itowevia, on aec'onnt ol tln‘ sm.ill 
iu'ld of the Dalilc-an iiistnimeiiL that iL is no lomtc'r 
used III astrc.inonm al obsei vatorii's, and soiiu' e\- 
pl.nialion ol this ic'stiiolion ol the (n-ld should bc' 
yivcn m anv modern lerldmok on opti. s 'D* lill 
the y.ip 111 piesenl d.iv tc’xt-books 1 >1 A Smm-h'ld, 
of jema, ( 011(1 ibiite s an .irtiLli* on the siibieet lo tlie 
issue of Dn' Aki/m,\7'■•.an'<■//(!//(// hn |iilv iS hroni 
the; ])omt of M(w\- of the 1 list 1 imiLlit-maker wislnny 
to widen (lie helcl, the subject has been lu-atcrl 
rc'ceiitly by Messrs Hn^dies ,ind ^'\elltl. 1 |•.lnsacllons 
ol the Optic .il Socc'lv, jj, p 15, and bv Mi T 
Smitll 111 tlie same volume, p Sj 

Set c ii<\ os iiii- ()itAMl’M-OKUir 'riii.oicv —This 
tlieoiv has bc-c'n so siicerssfiil in describm;f the known 
facts .is to the spectra of elements c onstiiLitc-d of a 
siiii'lc' mu lens and a single c'lectron, that there' js 
(onsideiablc jnstitnation in the Jiope that it may 
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lu'J[) to explain the spectia of more complicated 
elemenis An appio.xiinale solution of I lie lar^ei 
jnobleni has been ^uen bv SoiniiK'rfeM in Ins 
“ Atoinbtui nnd Sin'klralhmc n, ” Init llii're are assump¬ 
tions made by him .is to actual spectral observations 
vvlm li I ’rof Hic ks points out in a p.qier on tlic' snbiec t 
m llu' \iittiisL issue' of the J*hih>'^iipliii al 'Maf^aziur 
.ire not jiistihed In the first instance the c'xprossion 
for llu' fie(|ueiuies of the lines of a serii-s which 
results Irmn takin;* the' atom lo consist ol ,i tential 
nucleus, <1 1 iii.t;’ <*f ecpi.illy spaced c'li'clroiis .incl out¬ 
side It a sin.elc' eleclion obc'Vin^ (he (jiiantiini laws, 
Js not yeiu'i.d enoii^li to covei all known seric-s In 
the sec Olid insl.ince observ.ilion lends no support lo 
Soinineifeld’s deduction Huit the cliltc'rcnt type-s of 
spectra aie obtained by qivinj,^ one- of Ins constanis 
successive inlei^rai values Lastly, many sm.ill and 
olleii melcw.iiit juinUs .irc' relenc'd tc.i as sinking 
conin mal ic)ns of the Iheorv, wliicii, when exainiiud 
moie (.irefully, an' fcMiiid to altui'cl no siipjioit lo it 
11 1 xos\Mixi s ,\M> Micins Dr 1 * A Imvc-ncy 
111 .Monogiapli N'c.) 18 of the Ivockefc'llc r Institute, 

gives Dll' inleii'sliiig lesiilts of Ins work on constitu¬ 
tion ol these siibstam c s Me show s that the' nitlogen 
m the .imino-siig.iis is piesc'iil as a piim.iry ammo 
gioiip, m .ni.ilogv with the otlu-r glncosKh-s \ huge 
nmiii)('i ot denv iitiv es .irc' desiiibc'd and 111.mv of 
the hc'Vosammes wcle s\ ntliesiseel As logatds the 
niiKins. it Is shown tliat then' aie two gnnijis, from 
one ol whi(h clionclroilm-snlpliiirn acid is c^btamc'd, 
from Ihe otlu'i imic oitin-suljdiin ii <icid 'Miey cUiter 
111 the fact th.it tlie loniu'i, old.inu'd ftoin c.irtilage, 
.loit.i, and silc.iolti, coiiLims the amino-hexose, 

( hoiidros.iinme , Dio latter, oldaiiu'd fioin nmlnlnal 
Lord, vitn.oiis Immoui. and «oinr.i, cont.nns m its 
jdace c liitosamiiie ) lns l.itler .nniiio-siig.ir is some¬ 
times (.died glue os.mune Ihe chitusaininic .u id 
denvi'd lioni 1( linns out lc» Ik* j-aiiiiiio-inannoiiic 
,111(1, v\ hc.'ie.is ( iKiiidiosaniinu acid is j-.iinmo-l.ilonu 
acid \pail hoin this dillereiu.c, the two c onjug.ilc'd 
siilpliiiiic achls .irc' siinil.ii and consist of thic aimiio- 
hexose, gliicmoiiic, .n.etie, .md snlphiiric <it ids in 
eciin-inolec iilai pioportioiis 1 lic' amiini-sugar and 
glue moiuc ac id .III' I ondniieil .is .1 disacc liandc' 'I he 
.icetvl gionp Is linked to the ammo gnju[i iMiiallv 
two niolei iiles of the whole aie jomeil as gliuosidc' 
b\ then glueiiroiiic .icids Theic .ip|U';irs to be .1 
slight cliltc,ieine m tlie jil.ue of atbic liinc'iit ol the 
siilpluiru mid Ic) tiu' ainino-siig.ir 

Till'. ( oMi’osj I lo.x oi- Pjiosi'hoki 11. -.Mr A I' 
Kogeis ( fottn! Sci . V ol eoj, p g(K>, April 

i')2g) wiiles of '■ Coil(,»p]i.me, .1 imicli neglected 
minc'r.d/' and shows th.d this name deserves a nioie 
gc'iiei.ii recognition U was given hv LridolinS.incl- 
lieiger in 1.870 to an .unoi pilous caleiurn phnsplirile and 
carbonate', with .some' w.iler, Ironi Sombrero S.md- 
bc'iger ehmimilecl tIu' c.ulion.ile . but the' mati'nal 
lias been shown by Lacroix lo consist almost ex.'ictly 
cjf f afddx D.dillite is (le.irlv its irvslni- 

lisecl rejni'seut.iDvc' the .uitlSor icg.irds the vati.i- 
(lons 111 compcjsilion as due to .scahd solutuni, c.iiiium 
fliioridi' .ind sul])hale being soinetiines < onciTiied 
('olloph.iiic' becomes iinpcjil.mt if we recognise th.it 
a l.irge pai t of Die ordin.iry phospliorile ot coiniiierce, 
roc k-pliosph.ite and Dii' rc'st, consists of tins niateiial 
When tlie antiuir sl.ites tiial, “ like most other 
ainorplieaiis niincials, it is ol colloidal origin,'’ he 
probably means that it oiuc' was m a colloid,il st.ite 
Dahllili' lias, of comse. been jnevioiisly recognised as 
toimmg tlie concretions ot jdtosplioritc m I’ocIoIm, 
winch show mlerii.d raciml cr)-stallisalion. ('aibon 
dioxide v.arymg tioin 2 jo to 11-72 j)er cent, is recorded 
by J Samojiov [Cniiiptc rendu Coiigr internat gc^ol , 
12""’ session, ('.'inada, I'li.j, p 85c)} as ,i constituent 
of the widely .sjiread Jurassic and (’rc'taceons plios- 
phontes of Kussia 
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The Glasgow Meeting of the 

'l lll': iiMK’lictli annual nu’ctuiK ol Uu' linlish 
* Medu'al Association was held in (llas^ow on 
jiilv 25-^''^. under tlic pieMdem y of Sii William 
'Macewfti, and its proc'cctiinj^s inchidt'd niiicli of 
inlerost to men of science outside the cinles of 
nnthi.il s[)(“ci<dism In Ins addtess deluensj on tlie 
e\ eiiin” of j nlv 25 111 tlie Ihite I fall ol llu* I onveisiL\. 
alter welt online t'"* \ssot lation to (llas^'ow and refei- 
iiii.l; !<» soiiK' of tlie j^nsit names associated with the 
I nueisity of (tlasf»ou dunn^ the 171 \eais ol its 
(Msteme. the president put m a stionsj; ple.i lor a 
hio.idei s« u'litilic outlook with less i oin entralion on 
[imeK Imni.in phenonu-na He leferred to the Wiint 
nt stienliln ti.nninj^ and scientific li.dnls of thi>u”ht 
III the j^eneial commanit\‘, and pointed out how' this 
Ii,id l<’d to the neglect of discovtnies ol flu* ”re<itest 
jnactiial impoiiaiice It had now been distovtned 
dial such a disease as s\-philis was a pie\ eiitahle ”(‘riii 
dise.ise. will! ti (oiild be stanijied out bv me.ins made 
know n to them " Tf tins generation did not slop the 
<lisease it < ommitteil a ( nnu‘ against poslci il\' ” I he 
mam {'art ot tlu' address dealt with tlu' entlnallmg 
^iib|n 1 of bram-surgeiv, ol wliicli llu* spe.ikiT is one 
.'t the most distinguished pioneets, and of whu h he is 
adl an .w knowledge!! m.isti'r 
On thi‘ lollowing thri'e days the Assof-intion met m 
• I [lai.ite SC1 1 ions, housed in the im du .il and st kmiI itn 
d!-ji,ii t iiient s ol the I ni\«Tsily, and in winmis ot 
iIk'C pajieis weie le.id and dismssioiis held whnh 
a.K'ot w ide SI leiitilic linpoitaiue In theseitionot 
)]ilhotog\ .III inteiestmg disciissicjii took place on 
\nini.d and \'eg*h,ibl(“ I'athotogv m Uelation to 
lliim.in Hisease," tin' openers being i’rof Ifobday 
ami I'rot Lang I )u' ioimer de.ilt mainlv with tlie 
inipoi t.ince ol diseases « ommunicable to man. sm h .is 
:;laniieis, i.d.nes, .iiithr.iv, and tubeule I’rof Lang 
rlisi iisseil 111 .1 inori' geiK'r.il w.iv the n'l.itioiis ot 
\! g< t,il)l(' p.ithologv to .inimal, teinlmg on tlie whole 
to sound .1 note ol (.inlion .ig.unsl the assum])lion 
that the ]n im iples iindeil\ mg tin* pioce-'ses ol discmse 
and healing -in* idc*nlu.il in tin* two kingdoms lie 
ilisi usscd the case ot crown g.dl, on wlm li important 
ii'cent work h.id bi'eii done b\' Smith and 'I'owiisend, 
and bv Kohmson and W'.dkden In 11 ns c .1 sc- j nniours 
lUcelopi'd 111 lel.itioii to wounds such as those m.idc* 
in giaftii'g, .ind it li.id been shown tli.it the new giowth 
w IS due a. mfi'i tioii b\' .1 sjiei ih< inuiobe lUicict itiiii 
timu liK i('ii 'I'lie fund.iinent.il ditlereiu es m organis.i- 
lioii tulwien ttie higher .imnial and the inglier plant 
sh-)iild. 111 Lrof Lang's opinion, be e.iri*lull\ boine m 
nninl lieloie instituting (lose lompaiisons lietweeii 
"■'nil ininouts «aiised fw />’ Im/wfiK nnn ami the 
malign.int m w giow'ths of in.in ’I'he ])rol).ibihl\' 
was lliat the palliogenii jiroc esses ol plants and 
aiiiin.ds hail Iiegiui to dnergi' Ironi oiu' .iiiother .it .1 
\ei\- remote i)erio<l ot e\ olulioii.ii) time, .iiul the 
calm* of lliestndc ol plant palholog\' to tliehum.in 
p.itliologist (.ind im uienl.dK- to th(' student ol 
medn me) l.u imIIkt ift its liro.idenmg the outlook 
than in its procidmg llu' b.mc's loi direct inleiemes 
Innii <nn‘ siibjei ( to the olhei in Hie coinse of Ins 
[lapi-i Lrof L.nig t<'teiie<l to the hut that the ■-l-ud\ 

<•1 .im lent pl.nits obt.lined fioni llie OUl Led S.iml- 
^ton( ol Scoll.iiid h.ui disc losc'd inpiiies, dm' .qi- 
iMiciiliy Ici irritating g.ises, ,iml he-,ding jiroi esses, 
hi armg I In' c losest sunil.ii il\ to w li.it m.ic' bc' obsei \ c'd 
Ml niodc'in I'l.lilts .itler exposing lliem to nnt.ilmg 
''.il>oiir 'Mils kic t is ob\ ioiisl\- ot c xtiaonlinai \ 
biologic .d iiUetest as being tin' most .imn'id c.ise of 
pathologic .d reaction whnh li.is been siibjc'cted to 
liislologn al nn’c'slig.il Kill 

I lu' discussion just meiitioiied had its supjilemcnl 
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on till- I0II0W mg d,i\ 111 the new but highic sm c essfnf 
set lion of mu ro-bioI()g\, sitting umlei the piesidi'iny 
ol l>i K .M IhKli.in.m, wln-ii I’lol \ H Lkn km.m 
opened a clisciission on '' ’'^oine ^miil.uitns .uni Dis- 
sinnlaiilies m tin' Mniodnologv ol Llaiu .imi Animal 
I >ise.ises Idol Hl.nkman .iLo was m<liin<l to 
enijih.isisc' lilt' dilleremcs i.tlhei than the la'sem- 
bl.inees between (he disease-. c>| pl.inK and .iinm.ds 
lb' g.i\ e an mtc lestmg genei.il icw ic w ol tin- 1 elation > 
of jiai.isile .inc] host 111 tilt' pai.isitn discmses of pl.mts 
'rill' inimumt\' of jilants towaids liostile mnio- 
oig.nusins was .1 n.itiii.d iniinumtx (lie .ucpnied 
mnnimil\ so c li.u.it teiistn of m.m\ hum.in dise.ises 
.iiicl loimmg the b.mis ol niodt'in s.a iim-t lu'i a|)\ w.is 
• piite unknown m lelatnni to spc<iin disi'ases in 
pl.nils imiminitv w.is often ol a p,issue kind, sm h 
.Is is pro\ ided b\’ .1 ifsisleiit entnlc- 01 lell-w.df, 
sin cess I 111 in\ .nh'is m sm li c ases m.ikmg t lic-n w.i\ in 
thiougli n.itm.d openings sm li .is tin' slomat.i. or 
llnoiigh spc'ci.il fierlor.itions in.idi- b\ tin 11 own 
.uli\il\ In ollu'r cases tin immmntN w.is <>1 an 
<iclu e kind. m \ ol\ mg .1 dis( iin ( pin sn .i< .gn d u .n tioii 
on the p.ut oi the pi.ml I tins m ceued-. inimmn' 
to ' I list " (In- c < Ms li.u e de\ c-lo|)ecl a In pc 1 s< iisii i \ 1-- 
ness to (he pi()\imil\ ot tin- tungiis, d\uig np.m its 
.ipjuo.nh, belon- tln-y can be pc-in-ti.ili c| |)\ die 
p.ii.isilc- III otln-i (.is( s (lie host mipiiscns (he 
nn .nimg p.u.isiic* m .an eiu c-Iojh- of impi i inc.d'le c <u k 
(I'Ms I’rol 1 d.u km.m .dso dnec It'd at (c nt nui to (In' 
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Itoi lie. bc-ing liaiisinitted l)v .ijilinles Ol go i-n-lh 

Mil- " nlti.i - mn lose opic ” 01 ' liltei p.issmg ” 

oiganisins were also (u die toie .t1 olhei iin-c lings ol 
die st'clion of mnio-bio)og\ On Wednesd.n. |idv 
2(), Dr 1 * d’l leielie, oi the L.isteiir hlsliliile, opc iii'cl .1 
illscussiou oil Ills llic'oiN of " iJ.n t< Iloph.igc' " .1 

theou' toimidatc'd to explain the fai 1 th.il .vmoiig Ihe 
contents cat tin' .diim-iiiais c ,mal lln-o' alw.ns exi'.ts 
.1 “ sonn't lung ” whnh jiossc sses die powci o| ihs- 
soKing li.icleii.i of ft'rl.im ch I'lntc- t\j>es, < m the 
'.ISC' ol m.iil bac.teii.i ot the- c oh-l w] iln ml-c I \ seiilc'r\ 
gioup 1 Ills "something," -'omediin s call d .111 
c'U/yme, soim-linii'-. gm-n tin' imne dc-linitc' u.inu' 
b.n teriolc sm, is of 11 in (-rt.im 01 igiii 1 In- li.il.im c ot 
pi oli.ibilil \ wcnilil prob.ibly .ippc.ii to imc-P Imilogists 
to be' III f.i\ oiu ol it-, being foi im cl b\ tin' ,m t u it \ cif 
die liosi, Its toim.ilnui being p.iil ot tin g'-m i.d 
dcteiisnc ine'e lianism ot llu l)od\ J)i d'Hcoile, 
liowc'Nci. believes it to I'C foiimd li\ ,m idt 1 .i-nin 1 o- 
s< opn eiic'iin ot t he b.n Ic-ri.i, w liic h In' names /hn ItAio- 
j’luirjiiii nil< '!n,Li!t, .\Ui\ he sijppoits his theon .i 

m.iss ot sinking .iiguiiu'iits I )t Iwoil. ol the 
I how n Institute, gave ,111 .ic'c oim t ol I us c a 1 In 1 woi k, 
m which In' delciminc'd tin- existi nc i- ol a simil.ii 
b.u t el lolv 1 ii siil'slaiu e 111 < nil no s ol ii/h uu ’><! u \ 
lioint ol mm I. inieiest emj>h.i'-i'ed 1 )\- Di I went. Inil 
iisiiallv iipnio'cl b\ biologists, is the prob.ibihfv lii.il 
iilti.i mn lose opn oig.inisnis exist m alumd.uni' foe 
in ii.it iiug .md .irc' not i online -i to .1 p.u.isU n c xisiein c' 
In t he disc iission on lliiiisd.u, |iil\ upon tlie 
Ikii.t'-l ic >logv ot I nil lU'ii/.i,'' ,111 ini[ioitaiil lole was 
.igim assigned to the' nltr.i-mic los. opn t\pe ol 
oig.mism Di Mc'i\\n (.looloii 01 ailed di.ii .1 I.irgi' 
mimlici ot disease's, sm h .is nna-'lc', mumps, sm.ill- 
poxg were now .ittribnlc'd to (In sc 01 g.misuis, measui- 
mg under 0 3/1 in di.unetc'i,, to wlmli Liow.i/ek had 
given the mum' ( hl.im\do/c),i Slomg evn|c-mc‘ li.id 
teceiidv been adduced tti.il tin- nal causative .tgenl 
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of < omnum i olil was ati ort^amsm of this typt;, iiK-asiu- 
iii'' o j o pt HI iliamelt'r Dr (iordon ga\t‘ an 
at(oiint ol his icifiit researches, which are entirely 
(onhrm.Uory of the \ lew that inHiieii/.a is smnlarly 
<liie to oig.tiHMiw of this type, which can he ohf.iine<l 
horn the nasal and pliar\iigeal secretion dnimg the 
(irsi three d.iys of the discMse, llioiigh not later 
'I he sc-ition of physiology met on two days only, 
e.u h heing taken iij) mainly with an interesting dis¬ 
cussion I lu' hrst, on the “ Jitiologv of Kukets,” 
opened by Di l.eonard hindlay and I’rof '\Iellanbv, 
was iiianily of medic .il inteiest, hut it left two distinct 
imjire'sions on ilu’ lay mind (i) '1 hat liu-re is still 
mikh (hlhaenee c)| (»piiiion in leg.iid to tlu‘ cMiise of 
tins l)lot on the health of <nir gre.it t dies, and perhaps 
too gieat .1 tendency to tlu’ helic-f that uiU’ single 
fac tor IS lesponsihle lather than a c (nn])!e\ c)f factois , 
and (j) \ strong nnpiession of llie \aUi.d)lc* return 
which IS boutkl to aecine to the Loininimil\ tlircjugh 
the acliMlies of tlic’ Mc'dii al Ktscaich ('ouiic il under 
the guidaiK c)f Its ])resc nf sec rc'tary 

I tic otiui discussion m this section liad for its 
subject " Uasal .Metabolism, ” t c the mc’tabolism 
during c,om))!etc- rest In his iiitcTestmg opening 
.iddiess i'rof (attic.Ill me identally emphasised Uu' 
i'\li( me < oiiiple\il\ aiicl <‘hisi\eness of the jiticMioinena 
gioiiped imck’i itial blessed word iiu’tatxilism - f.n ts 
whic h an- liable to tie an oicted iiisnllic leiil weiglit liy 
Inoloeical wlllel^an(l leaclu-is 

One of tlie 1 no-1 mijxn t.ml leal nies of tti(“ (ilasgow 
meeting was tlie disuission which (oolc [il.u.c' on 
l'ricla\' moriimg, fiily iS, in the sin'tion ol niedic.-.d 
soc:iolog\ iipc)!! ' .Mcohol as a Ikweiagc.-m its relation 
to cc-itain Soc i.d I’robleiiis”- a disc.us'.ion whu n 
stood out 111 slioiig relief from most discussions on 
this much discusscil siibjc-( I from its inc.lucling 
moderate aiicl calinU' leasoned staleiiic'ids frejin 

scu’idihc investigations of lec. ipiised status 'J'he 

disc iissioii u.is opeiieci with ail admii.d.>l(‘ mt lodiif ten v 
slatc'inent b\ Prol M(.'llanb\, of Slielheld, m which 
hc‘ I.ud clown the b.isic huts ii'g.ucliiig tiu- physio¬ 
logic .il action ol .ilcohol .\s a chug it was to be 
leg.irded as a naicolK, acting on the.' (.elK of the? 

c'eiebral cortex and shu kenmg its conlioi and ebs- 

cijiliiie o\ er the lower ner\c* centres It vv.is .is ,i 
n.uc'olu ding liial .ilcohol m small closes loniul its 
iisetuhiess m human Ide, dispersing teiiipoianly 
woMic's ,mc! lioiibles, aitcl so facilitating bodily 
fiiiic lions that weto known lc> be nUerfiTecl with by 
anxiety As .i food the value of alcohol m moderate 
amounts lestccl on tiie f.u I lluit it is lapidly absorlxxl 
and to the exleid of .dxmt '>S per cent o.xulised so as 
to sc‘l liee lie.il l■'\pl■rllnent showed that ,is inikli 
.is ,}o per cent of the he.il lost from the' ]x)d\’ dunng 
;l given period ccjuM be sujiplied by .ihohcjl, but the 
[MMctical idilily of this w.is to a great e.xteiiL 
nc'iitr.ilised by the poiscnioiis drug .i< tion I nider 
almorinal conditions, however, such as tlk.ise of 
Di.ibetc’s melhlus, the fcjod value ol .ilcohol m small 
doses coiilcl be utilised to lake the place of siig.ir Dr 
J T Al.ic( m ils, ol ( o. Ik 11 , spc.dving as u j)s\chnitrist, 
empJiasised l!io lact Ili.iL '' the Aholioljc is, belore he 
cvci touches .a drop, .iii ibnormal pcison,” and also 
emphasised tiie gri'.it dilluultv m carrying out a just I 
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comparison between the two evils of such abnormality 
Imdmg expre ssion m alcoholism or in some other form 
of vice or crime h'rom the purely sc lentific point of 
view’ one of the most interesting contributions to the 
debate was lh.at from Prof C. li. Stockard, of Cornell 
Medical ( ollc'ge, which told of his experiments, 
extending over a long senes of years, on the mllueiice 
of alcohol m causing ahnonnahUes of develojiing eggs 
and embryos His experiments on mammals ((bunea- 
pig) were c*f pailicular interest in demonstialmg liow 
lieavily dosing the parents with alcohol prciduces 
markecl eltects in dimmislmig feilihtv’, in increasing 
pre-natal and early post-natal mortality, and m 
causing dc'fcctncncss of the oftsprmg If we .ire 
jiislilied, as no doubt we are, m extending Stockard's 
results to man, we are allordc'd incidentally a tine 
illustration of natui.d seUs tioii at work m Die c ivihscx] 
commimit> -lor these* mdividiials that are althctc'd 
witli the paitic'ulai form of “ unfitness ” that fmds its 
superfki.d c'xpiession m drunkenness are seen to 
bo subiectecl to a severe process of wec'dmg-oul 
during Icetal and infantile life wdiic h works m the 
diH’c turn of keejmig iiji the '■land.ird of the smvivmg 
sloe k 

Jt must not he Ihoiiglit that the proceedmgs ot the 
see lions exii.lusted the .ktivitk-s uf llie meeting \ii 
admiiable " .Museum ” w.is gut togelhoi by Prof 
ieaclic-r, vvliiie Dr l>imkeilv .ii ranged a micro- 
Inologii.ii e\hil)itioii, which mcliidc’d be.mtitiil senes 
o) l.cislim.im.i aikl oi Spiroc liaeles cxliibitcxl b\ Sn 
Win Lc-isliman, and I )i (’oimal’s senes of ch'velop- 
mciilal stages of Po.t loa m llie body oi (lie tr.ms- 
miMiug lly aNimicroiis inlerc'stmg demonslr.ilioiis 
wc‘Ti“ given ill tik’ .iltc'rncxm mcelings of the v.'inous 
sections, and the lui’c-lings coiuhidi'd on I'liclay 
evening, jiilv .’.S, with tlic* " popiil.ir " lec tiin 
entillc'd 'I'lie Physician—N.itiiralist, 'i'caclier, Ik'iu'- 
fa< toi " delivered to <i large andieike liy Prof 
(•r.di.im Ken 

I Ik'gold ineclal ol llu' \ssocialion was jTi'csenlcd to 
llie Kight Hon Sir I ( liHord AMInilt .nid to I.ietit 
(.oi A M.ir1m-I,eake at the' geneial mecding on the 
ev ening ol | uly 2=, '1 lie prc'sc'ntalions w erc' made bv 

Ilk' jiresidenf on behalf ol the .issoi ladoii '1 lu’ mecl.il 
for distinguished merit was iiislitiited by (hi' .issoi i.i- 
lion at Its annual meeting m M.im he’slei m 1877 
ilk* luc'dal is awarded on the lei cnmnc'nclation ol Ihc' 
Council to some person who shall h.ive conspicuously 
raised tlie ih.irticlei of the' medical jirofessic.m b\ 
si ieiUific work, by c'xtiaordmarv piolession.il scrvic.cs, 
or bv special sc'rvues leiiderc'd tc) llie <isso( latic.ni 
On this occ.isioii the- med.al w.is m c'ncli case accom- 
panu'd by a testimonial or addiess stating the giounds 
of the .ivv.nd 

file Stevv.irt T^n/C of tlu' \ssociation w.is pu’sciited 
to Dr I ( Me \'ail at tlic' same' nieelmg 011 July .’5 
The pn/e w.is founded liy the l.ilo Dr Alexandei 
I’atiic'k Stevv.irt. wiio was .iinong tlic ('arlic'st to give 
attc'iition to s,im1ary cpiestioiis ami also to (iistmguish 
between tyj'lius and typhoid fevei I he j>nm.u\' 
object of the Stevv.irt J’n/e,is to .dloid recognition 
of important work already done or of lesean lies 
mslitnteci .md pic>imsmg giHtd rc’sults reg.irding llic' 
origin, sjiread, .ind jireventioii of (‘[ndemic diseases 


Broadcasting in America. 


\ T K A P. iM h‘JJCMIX( 1 . man.igc'r of the lesv'.in h 
AI .md c’ducation (le|iartnH‘iils of the .Melro- 
poht.m-\'ickers IMectrual (o. Ltd, who iias bex-n 
closely kh*ntilied with the development of radio 
broade.isliiig m (Ireat iintain, recently attended a 
conference ot tlie AniPnean Institute of IMcctncal 
JCngmecrs at Niagara Falls as a represontatwe of the 
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Hntish Iiistiliilion of Jvlectneal Iviigineers and the* 
British National Cominitlee of the International 
IMeclroteehnie.d Commission Me took advantage' 
of the opportunity while m Ainerua to make a close 
investigation of tlie position of radio telephony 
extc'nding over a period of two months, and. ih 
addition, studied the trend of public taste and ojnnioii 
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witli regard to broadcasting and the steps winch are 
being taken by the Governnient to control raduj 
transmission, he tested a wide variety of makes of 
receiving apparatus and discussed the methods of 
\\orking, tost and organisation of broadcasting 
stations, and obtained a considerable amount of 
cahiable experience which will assist in enaldmg 
British manufacturers to avoid the pitfalls into wiii< h 
many American lirms have fallen -Mr hleming also 
X isileil the largest broadcasting stations and discussed 
(he sitiialion with the leading makers, radio engineets 
:iud oifh lals. 

Since the end of it)io tlie broadcasting position in 
Anieiua has been chaotic J’lactically anybody- 
pinate lompamos, nnimcipalities, departmental 
^loies, muceisitics, Government oltues, newspapers 
. -have been able to set up transmitting stations, the 
only n'stnctions being the wave-length, ^Oo metres, 
.ind tlie power, about it kw At tlic present time 
(lu'ie ni<' neatly five luiiulred bioadcaslmg stations 
in the I niled States working witliuut relerence to ; 
x.kIi oilier, except in a lew cases oi fiieiully co- 
opi'ialion, with regaicl to time of opeiation, type of 
|H-ogramme and object of the station The stations 
,ire concentrated chieily along the eastern slates and 
(.11 the Bacific slope, and no less than twenty stations 
.lie 111 close jiioximity to New \'oik City Broad- 
t astiiig ju'ogrammcs an* announced in adv.uue 
llncjiigli the press, and mm h use is made of gr.imo- 
phone leconls for transmission The I'S (.ovoin- 
imiil (.dic'd a conference- of intcK-stc-d jiarlies at 
Washington a few months ago iindc-r the cliainnan- 
ol -Ml Herbert Hoover, and appropriate working 
(onditions wc-n- dec-icled 'llie ]>assagc of a Bill now 
lielore ('ongre->s will a I lord the- Secictary of the J lepait- 
iiKul of Coinmcicc- (onsideiablc- {lowc-rs to (.onlrol 
.md co-ordinati- the ladio trattii. including broad- 
(.isling '1 he process, )iowe\c-r, at this stage is slow, 
,iitd some turn- must el.ipse belorc the AineiKan 
s\stc'm IS guing the public as i-llicieut service as it is 
hojH'd the Biilish system will gi\(- from its inception 

'1 tie .K tion of the Bostmaslei -General in lestiRting 
bioad(.as1ing is viewed willi mucli a|ii)ioval in tlu- 
Slates, as alloiding the most conw'ment means 
win rebv confusion may lx- acoidcd 

Dmuig Ins visit Mr I'leinmg ^aw tlie ])nncipal 
liioarh aslnig stations in opc-ialion, im hiding i-'ast 
Bittslmigh (c .ill sign IsDKA), Newark (W J/d, (-Incago 
(K\\V), Spimgru-ld (WIV,), all opeiatc-d bv tlu- 
W eslingl-Mise Co, the Detroit I'lee Ihess. Detroit 
News. hc'deial'l'c‘lc‘graphand TeleplioneCo . IbHhestei 
S( hool ol Music, etc IToni tlie two Detroit stations, 
.IS well as those at Bittsbuigli and Chicago, Mr 
l leimiig bro.idcast(-d lor the beiielit of Ament .111 
hsleneis the position of ladio telepliony in Gieat 
Biil.im 

'I lie broadcasting station (ompiiscs studios m 
whi( li the aitisles play and sing, tiaiisnusaoii looms. 

» mil 1 ol r<lonis, gic-c-n kx un and olllces h V(-ry st ,il 10n 
dillers liom othc-is, all Ix-ing in an cxpcrimeiUal stagt- 
n! devclojiineiil, and c-acli one has jioints ol iiitertst 
wlmh i.in lx- mcorjxnflted into haiglisli piactue U 
IS . -.limated llial two million r.idio receiv mg sets an- 
III iis(', .nid dining the last two yeais .lixuit ij,_3<k> 
(mtipames have been im.orpoiated lor (ariving on 
i.hIio business M.iny ot llic-sc-. liow('\ er, .iic- nuislut.'om 
att.ui-s, against which the pnblie h.is been w.iiiied 
I he pioneer vvoik m tlu- dc-vc-lopment of liro.id- 
(asting was conduetc-d by the Wc-slinghouse Co, of 
Bittsburgh, which openi-d st.itioii KlUvA in December 
1020 'Ihe Company .ilso iiniiu-dialclv pl.uecl upon 
the m.irket a mimlu-r ol lecc-uing sets ,ind .1 lemark- 
able demand arose Ihe wliole country icspondc-d 
to this new form of enlc-rt.iinni(-nt, .md the clcni.md 
created has no p.ir<illel in recent years. 
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The p.itent situation w itli legard to ladio .ipparatus. 
ciicints and vahes w.is so obscure and complicated 
that many of the le.ulmg m.ikeis might uuwittingl)’ 
have infimged each otliei’s patents, .ind the- pooling 
of the patents by tlu- piimip.d iminufac lurors h.is 
eased wh.it might ha\e been .in c.vlienic-Iy dilfkult 
situation, ihe Radio Coipoiation, a gioiip of radio 
maimf.ic tureis aheady 111 existc-iu c-.md iiileiested m 
coinmunic.ilioii by radio teleiilimu', w.is iililisc-d to 
.ict as a soiling .igeiil J'lieie .ue, <'t coiiisc, niaiu' 
manufacturers outside this gioup, but sin.ill lu.d^eis 
aie not pc-rimtlecl to utilise jxitc-nts for wlmh lliey .lu- 
not he eiised, their sets (.onst‘c|m*Mll\' being less c-llec li\ c; 
and up-to-d.ile Ilian tliose of tlu- leacliiig in.ikc-is 
Clc-arly tlie “ mushroom ” tmnp.mic-s ,uc- imable to 
mdemmfv their clients against actions winch ni.iy 
I,ike place if basic jialc-nts .iri- mfnngc-d bv the 
appar.itiis tlu*y make 

One of the nicest mtc-rc-stmg organisalions m the 
St.iles IS the Ameiic.m Kel.iv koagne, .1 ii.ilional iioii- 
connneuial assoc i.itioii of ladio tmi.ilc-nis who coin- 
Inne to rc-lay friendly messagc-s bclwc-c-e .1111.item 
stations across the Ccjiitmeiil and to protect the 
inlen-sls of amateurs. In this w.iy iness.igcs from 
.miatem tiansmilting st.itions can be sent cV'cr vc-ry 
much longc-r disl.mces Hiuk-r Biilish conditions 
such work is not ]X)ssil)Ie, as those who hold lo-watl 
Iransimiting bcciisc-s c .m only send oiil mcssagc-s 
connected with the expeiimciital work foi wlmdi their 
iiccmse is prim.inly iiUemlc-d, but .illempls .ue l)(.mig 
inaclc to iiuxlifv these n-stric lions .\ni.ileur trans- 
imssion conlcl not, of comse, t.ikc- jikue while luoacl- 
(.isting IS 111 jirogiess 

Duinig the hot summe-r months m AnieiuM the 
public IS not pailiciilarly kcxn on indoor enleitam- 
im-nt, .md ixuses 111 the receiving sc-t due to atmo- 
spheiic elcctru .il disturbance s .irc- tioiiblesome I he- 
public taste is also changing, and those who Iiacc- 
evpenem ed leccjition last wiiUei .iic d(‘\eIoping .1 
t.'istc for iiioie sc-rious .ind ■'oiid iii.iltei lli.m h.is 
hitheiic) been tlu- case- Icdm .iluui.d in.iltc r and 
he.illh talks aic- becoming nicre.isnigly j)o[iiil.ir in 
])rogi.'minies More .md more- I'iniich scivues .ne 
hioadc .istc-d, .iiicl the inijiroveineiil m the cpi.ility of 
seimoils is hc-l})ing to lill c hiirchc-s wim li li.i\e hitherto 
Ix-en \ery lliiiih’ .ittc-ndecl M.irlcc-t .md slock leports 
are .dso sent out, .md tliesi- .nr of gr--.il impoit.mc e to 
t.irnuss, eg till- ruling ptuc- ol polk in (huago, 
oblanieci b\' i.ulio, may help ,\ laniiei to decide 
whether to send his hogs to maikc-t oi nol imniedi- 
.itelv I ni\eisi(v exlcnsions and extr.i-iiim.il Ic-c- 
turc-s .IK- being bro.idcastcd to an iiu'ie.ising c-xteiit, 
.111(1 nn alids .nid others ('“ shnt-ins ”) w ho .ire- un.ible 
I0 sex'k c-nterl.iinmc-nt out of dcxiis inul i,idu» a gre-at 
boon 

I lier< K no <i(.)ubt ih.it ladm h.is (onu- to stay Its 
c.li.inu ter wdl' h.ingc-, both tliiough Ic-c Imical iniprovc-- 
ineiits ,md thioiigli cliangcs in liie public l.tsle. but 
it IS rapidly bc-coiinng a pcimaneiit p.iil of the- ii.ilional 
life It is being used to an nu ie,i'>ing evleiil to send 
oiil wli.it is known as “ peiish.ible lu-ws," (o lelu-vc- 
llu- lo.ut on the ordin.iry tcleiiluuie .md telegr.iph 
line's In tills respect the attitude of the press lias 
uuclergoiio a not.iblc* ciiangc bnun «'pposilion it 

h. is ch.inged to wdiole-he.irted siippoit N'ewspapcis 
imbiisli progr.immcs at h-iiglh, .uul lia\e r.idio 
columns m winch expx.-rt .id\ic'o is gtceii b.i am.iteurs. 

Mr l-'leining is most ojitimistu .is to the future ot 

i. idio m (ircat Britain While British audic-nces are 
likc-ly to bo mote crilu .il th.m Aimi u .m, w ith the aid 
of all that Anieru.m cvpc-neiuc- h.is to ollc-r Biitish 
broadcasting will est.iblish ilsdl .is the best m the 
world, and the public wil] rind 111 it a iinupio .md 
coiilmuous souice of c-nteitaiiuneiil and instnicLton, 
full of possibilities of exp.msK 11 Ihe develop- 
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irK'tUs wltKli aic l.ikiii)4 c'voii now in Amciica 

arr likilv (o pioHiKc lar-rca{ hint,' olian^r-, such <is 
till M)(.ill((| wired uiieless, by wlnih radio tians- 


niission IS conducted for jiart of its path bv an ordinary 
wired line. Wliat Ihesi; dovolopiiients do, liowovor, 
must be left for the future to dctcnninc. 


Third International Congress of the History of Medicine. 


' I' i Ik; pa pi IS read at tins ( on<,ui w Inch was held 

* III London on |ulv tj--- uiidia llir piesidciicv 
o| In ( liailis Sinnei. ina\ be il.issilied in (oiii main 
,L;ioiips aiioidine to thru subjects. \i/, rpidenil- 
oloyv, .inatonu . phai niai \, and vrlrniian medic me 
Anioili' the p.ipels on epideiniolo>4\ sjicrial nienticni 
iiMv if Miadr ot those- b\ l’r«)f jeansrlnie, on Inibonie 
pla.ctiu' III the Meldle Ayes, m which a ri-lalionsinp 
belwec'ii laiinne and playiic w.is sliown, b\- Dr 
I'.riTc'sl W u lv( isheinirr on the 1 - 1 .ick' pkiyue.- at blr.is- 
boiiiy 111 Mpi, with rstiac ts I'loin ,1 1 oideinpoiaiy 
iloe imii nl , l)\ Mis>, M Ihin on III-' dn ir.ise- of 

rpielrniic dise.ise-. in tin- iSHi .md <'arl\- loth teii- 
innrs. a dri ir.isr .jtininded hv hci to nnpio\ eniriits 
in .lyrii iilluir, inipio\laiie nis m house .nid letwn 
plamuny ami the .id\.inei m nndicine-, ,md an 
mtcirstin.y a<coiinl h\ Sir W'llli.ini ( olhiis of Sir 
I'.dwm (hadwiik, tin- hiltie-i of i-nylish sanil.iry 
'I le-m e ()tin' papeis o| < [-idc'imoloyie .d inlrie-st 
verir tllose o| j )| loilxOiilMll o| (.'oils! .Ill t moj)le oil 
inoi ul.ilioii ae.niisl sin.dl-|)o\' hy the .iiuunt Ai- 
nirui.iim, of Di Dr|c)lil.i\rk of I’r.iyiie on ejmh-inics 
111 l>olunii,i in the Middle- \yi's. ami ol Di Ne-\rii of 
I‘.ins (.11 pl.iym- m Tuse ,in\ in the lilternlh e riiinrv 
I’erli.ips the- most mle.-iestiny < out 1 ilnition to tlie 
histon ol .in.itonu w.is the' i-.iih'I id I’lol Wnylu on 
Lroii.iido < 1.1 \ me I’s wolk oil the stimliiir ot Ihi- 
hi-.iil. Ill which it w.is st.ilfd tltal I.e-mardo w.is (he- 
tllst to show lh<- e\.ie I .i 11 .le luiirill ol tin- elioola* 
lendmr.e to the- l_nsp•^ ol the anii<.ulo\e-n(neii].ir 
\ .ll\ es. I lie- lirst to dn re t .U trillion to 1 he- dllat.llloiis 
ot llir 01 lyms ol the- .loi la .iml |>uimoii,ii \- \ .iKcs. t he.- 
Itist to note the- oie.isioii.il pii.s(.ncr of an mlei- 
aiiiieul.ir ioiainen 01 loi.mirn oeale', ami the Inst to 
'lose I iho the.' moele lab'i b.im! in 11 n- in-lit \ entrn le ol ' 
tlie hi'.irt Dr I )on;iid ('.impln-ll m.i-le- a comimiim.i- 
t ion oil t he siyiillli .im e ot the- Aiabn MSS oftbilril’s 
work on an.iloinu.il .idinmisliation, m whudi he 
siiyyested that the jire-se |-\.itioii ot this work when 
poitions o( it weie lot.dL lost otheiwise mdie.aled 
that the Miislrius di<l not e onijile-ti-ly de-stroy the 
see ond hbr.ii \ ot \k-\.iiidi 1,1. as is yemer.ilK siipjeosed 
111 .1 p.pie-r on the- amitomic.al studies ed Desi.aiirs ni 
Holl.iiiel. M l-‘ossr\'<‘n\ shc»wed b\ «-\tr.uts Irom (.011- 
Ic'iiipoiaic liteMliire 'li.it D<s,ailrs, who was the 
yiandsoii and yieal yi,imls<-n ol m(di<..d iiie-n, stmlie'd 
aiiatoniy both m the- luiin.m sni)|e<,t .iml in .imm.ds 
.It \msterd.ini. Itn-eht. Ia-\elen. and llarieni 
lietweeii the \e.irs K-^ejamt if .-0 < dhe-r anatoinu .d 

p.ipers \\ere those by Dr ' 1 ' Wilson l*air\' on llu- 
e ollee 1 1 \ ide-ne e’ of t re-])hm.it loll ol I he hii man sloill 

m (ireat Did.uii diinny ]>r( hisle-)iic turns, Uv Dr 
Kathlc’eii Jv.indei on womc-n as anatinnisis, by l)i 
Isruinbliaar ot l*liiladclphi.i on the beyinmiiys <.)t 
an.itoiiiie .d mslimtioti m (he finled Stales, .md b\’ 
Dr I D (omiir on e-ir!\ .male>nm al mstiuction m 
l•allnl)myh 

In an histone .d skrte h <if |-h,ii in.iiin (de.iL 
Drit.im <md Jii-l.ind, .Mi | D (Itlinout showed that 
it w .Is mil until tin- intli e e-nt m \ th.it .iny liermiimy 
w.is made with the irynl.ilion of the- pr.ieliee- ot 
moilicineoi the'sale.- ot elniys. ami ece-n down to tlir 
i.Sth centiii'N tin sale ami dispriismy of diuys was 
e.lmll\ Ml the hamls ed (In phvsut.iiis .iml ajiotlie- 
( ,ine‘s I lie- l^iper ele.ds sue e ( ssi\< |\ willi till- ecolii- 
lion ed the plmrm.u isl. the histoiy id ph,inn.i(.\- Jaw, 
the oiiyiii ot the 1 'h.ii m.u riitical Sexiely ol (deat I 
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Ibitam, jiliannaceiitical cehu.ifion .md science, tin- 
jirotoclion of piolessional inteiests, pliarinacy in 
Ireland, and the histor\' e.)f ph.irm.ieopiei.is anil 
l)harm,iceutiLal liteialiue In his pape r on art m the 
llah.m ph.umacy ot the f5th century Diol C.isti- 
ylioni of I'lieslc slated that .it the beymnmy of the 
15111 (ciiliiry tile piactico ol inedicun; w.is close-ly 
assoii.itc-d with that of the- .i])otliei:aiy, so that tin- 
illiiyyisL's shot) -"I mteile'ctu.ll Centre which 

set\rd not only as a coiisiiliin”-rooin loi the doctor 
blit also .IS .1 pi.let- where l)o()ks and eiiiiosilies weie 
eshihiteil I’lof (.istiyiiom showeel .1 1,'uyi.; iniinbci 
of ])holoyiaplis of ph.irm.uv lais Irom his jinx.ite 
ceillri lion, lilusli.itiiu* the de'\e‘lopnieiU of niedii me 
m till- i5tli cenlm\ Mi (' j S Ihompson liaecd 
the Instory ol " lliei.i Pur.i.” ii n nn-ih eoiiiposed 
maml) of .does .md i:<iloc\nlli. wlmh was Inst used, 
.Kioidiny to tradition, m the teiniiles <>( .Icsru- 
iapms m Giecce and is stiH sold in the- ph.inn.u of 
(heat Dnt.im and llie Contllle'nt Ihuhe-l e em¬ 

it ibll Ire 1 .L I jape r on the history ot ie-yislation < om c 111- 
my jioisons. .md M hi.doll eh-se nix-d the .me h nt 
slatuti-s ol till' .ijjot liee aril s <d I, \ oils 

Major-I.'ienei.d Sir h're'di-ne k Smith y.ive- an mterrst- 
my de-se iiptioii. ilhisli.itrd 1 j\ liidein slide--., <>( ihe- 
position of \ile.‘im<ii\ aii.Uomy m l-mykiml .Uiiiiiy 
the T(»lh, i/th. .iml i.Stli centuries, m wlmh Ju- 
emph.isised the- tollowm.y points (i) 'Dk' lomji.ir.i 
ti\e absriK<‘ ot inform.ition i>n Ihe siibjf'et, m spite 
of thr f.ict 111,it lip to the i=jtk century |n.ie.li< ,ill\' 
only tile- .malomv of anini.ds w.is stmlied |)\ stmlriiLs 
ot liiiiii.m medic me (j) 'J h<- interest shown b\- [a\ 
wiiteis on .1 siil)|r< t m winch llu-y we-ty lyiior.mt, 
bill the impoitaiue' of wlmh m the ael\.me rineill of 
vetennaiv knowledye (he-y fully lee-oynised '1 liesi- 
me-ii wi<.)te oil the- sul)|ei L .md dre-w on Ihrir im.i.ym.i- 
tiim (5) The absence ol .my \errim,ii\ si lioed m 
this eimnlry niitii the- e-mlol the- iStli ce.iUiirc, when 
one w.i-, timmte-l in i7<)i with \ i.il eh- Sambi -1 ,is 
jiiolc’ssoi Piol !'■ I Coll- ot Keadiny re.i<l a p.ijier 
on Kmni on ttie an.ilonu oi the lu.fisc, a work wlmh, 
])iiblishi'il in was the- lirst moiio.yi.iph on the 

.m.itomv of an amin.d Olhei ]).ij)ers on \e1e‘nnniy 
meelii MU- wi-re-1 e-ad bvMr I' 1 ', J UilleK k cm " Mnlonie-di- 
cin.i ('Inionis,” .1 eomi)il.du-n of amu-nt \rl( unary 
lii-.disis, 1 >\ M 11 J Se\ill,i on the scmlmine of 
< ohe in thr (iirek IJipjnalin wiilmys, .md 1)\- M 
Monle'- on the- Instoi y of yl.mdc is m (h ri Ic and Kom.m 

Wllll-IS 

in .idditioil to tlir p.iprrs on llir InstoiA-^ ol (‘])|- 
deimoloyv, .m.hoiiu-, ]>h,irmai. \, and \ e te-i in.iry 
medu mr. c inniiiinne ,11 ions on c.iiioiis tojms ol 
mrdie o - hisLoiu. ,d intrrrst we-rr lead In .1 p.ijx-r 
rnlitlid “Mayislii S.deTnit.im nondum eoynili," Di. 

( .ippaioni ot Kmm .y.nr .in .icconnt of a m.mii- 
srript wimli hr h.id lonml m tlie c.itlie-dr.il ol St, 
.M.itlhrw .it S.ile-rno, (ont.man.y thr n.mirs of Ihirly- 
oim hilhrtto unknown mrdu.i! nun lieun llu- src.onel 
ii.'iif ol tin tc-nlh to llu' si\i(.-riilh erntiii\, most ol 
whom were monks 01 ecu lesi.istu ^ of soim- Ivimi 
I Jus ilise (>\ ei \ eonlnmeil Di t apparemi's \ irw tlial 
se leiililic medicine at this {leiiod w;is mainly j)],i< hsed 
b\' monks until tiic papal piohibitioii in the rath 
eiiitury to pr.'i'tise- nu-dicinr ontsulr the- edoisters, 
with the irsiilt th.it 1 he' si. hool of S.ilerno was (oun<leil 
b\ l,i\ men In .1 ji.ipei on D.mU-.md Aeeirhoism in 
li.ily, I’lof Castiylioiii discussed the iclatioiis of 
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Dante with medicine. Though oppow to the view 
that 0ante himself was a medical man, the Mofessor 
stated that the poet studied medicine at Bologna, 
was closely connected with Alderotti and Ihetro 
d’Albano, two of the most dLstinguislied physicians 
of that time, was prior of the corporation of physicians 
and apothecaries, and was given the title of magister 
in a coTiteinpoiary document. 

Other papers on miscellaneous topics were those by 
J )r. F J Poynton on doctors and the dawn of aero- 
statia, by Dr J D. van Gils of the Hague on the 
doctors of Mohire and Shaw, and by Mine. Panayo- 
tatou of Alexandria on hygiene and dancing in 
ancient Greece. It is proposed to hold tlie next 
Congress of the histoi v of medicine at Geneva in 1925. 


The Research Association of British 
Rubber and Tyre Manufacturers. 

P KOBAHT.Y in no industry is the old ground of 
knowledge less thoroughly e.xploied and the 
new nnhroken held for useful research so extensive 
and alti active as ui the rubber industry taken as a 
whole A lumdriMl yeais or a little more have passed 
since the distovery that rubber could be converted 
into a workable form by solution in suitable solvents 
i)V by mechanical kneading, and the process of 
\ nl< anisiilion was discovered cightv years ago 
Tliese operations, whicli aie yet apjilu'd unaltered m 
pimciple and very little dilicrent 111 practical detail, 
still represent the foundation of rubber nianufat liire 
of tlu‘ jiresent clay , compared with them, all tiie 
oilier innovations liave been of minor mipmlancc 
Tlie disadvantages, however, inherent to these 
fundamental <)])erations an* so maiked as to laiise 
surprise that so little further advance has been made 
cliirmg the last half-c<‘nturv It is almost <ist<)iinding 
that so large a portion of the ctfoctive history of the 
nuhistry shoukl be found iccordod lu the remarkable 
“ Peisonal Narrative ” of Thomas Hancock, piiblisheil 
m 1857, after lus letiremcnt 

If .uiythiiig furtlK'r bad been needed to emphasise 
the impoilance of the rubber industry, particularly 
that section of it dealing with the piodnction of 
lubber lyre^ for vanous types of vehicles, and the 
call for its fiuther scientific development, the period 
between ’^914 and i<)i8 supplied the necessary stress 
111 an iiimiislalfiibU* m.inner It \v<is natural, tlierc;- 
loie, that members of certain companies interested 
in the manufacture ot rubber goods should decide to 
t.ike advantage of the assi-vtance oltcrcd by (iovern- 
ment to lound a Kescarch Assoiiation of British 
J<iibbei and Tyre Manufacturers An energetic 
CoinmiUcc under the chairmansinp of Mr Alexander 
Johnson saw the Association pass Irom the emliryo 
stage to a state of healthy and v igoious existence with 
Mr P> 1 ) I’oniLt as dirccloi ot Research 

On account of the early part of the year 1020 
being inopportune for*Uic purchase of piemiscs and 
i‘c|inpinc“nt, the Research Association lirst found a 
Icmporaiy home m University College, T.ondtm, thus 
eii.ibliiig u c.oninieiH cMUcnt with a pudimmary, 
albeit iiccess.inly nistrictcd, jirogramme of work, 
more paiticiilarly ol a purely physical and chenHcal 
nature T-ater, after carcdul seaich and mspc'Ction tif 
suitable prennses, piuchase was complcled of two 
detached houses at 105 and 107 T.ansdownc Road. 
(Toydcju dhesc pc*sscsseil several advantages, and 
after nccessarv alterations li.ive been converted into 
a jirepossessing unit The space bctvvc'en the two 
houses IS now oc-cupicd by a substantia! connecting 
building which provides increased accommodation in 
addition to mter-commumcation. Xhe frontage of 
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the site is no feet and the depth 206 feet, tlie latter 
leaving ample room for future extensions 

The building, which was formally openecl by Lord 
Colwyn on July 26, comprises administrative oflices, 
library, experimental laboratory lor the preparation 
of rubber, incorporation c»f compounding ingredients 
and vuleanisalioii. worksho]), mc'cluimeal testing 
laboratory, physical laboratorv, cheimcal laboratories, 
storage acconnnodalioii and c.ueUikeis’ cpiarters 
All the necessary heavy exponmcntal plant is con¬ 
tained in the basement of tlm inter-conimumcatfaig 
building, and one of the two original house's lias been 
kept entirely free from runiimg machinery m order to 
permit the* use of delicate nistiuments without risk 
of disturbance from vibration 

Those rcs})i)nsible for the founding of this Associa¬ 
tion have realised that the impoilance of research 
tcD industry lies not so much in the ])ossil)ility of very 
occasional discoveties of a lovolvitioiiary nature as in 
the sure benelils which are the :ibun<lant fruit yielded 
by the application of scicirc* to the imiirovcunent of 
existing methods 'I'he fum tions ot the \ssociatidh, 
while not excluding the study of fiimlamental prob¬ 
lems, include more ])rc)saic (oiisuleralioiw such as 
improvement ni tlie control of inanufac tinmg opera¬ 
tions and tlie testing of taw materials and final 
products In such dirc'clions then* is indeed urgent 
need for work, sin li vital niattcTs as the reasons for 
the use and sclec.lion of various neceNsary " com- 
pcuiiuling ingredients ” and tlie methods adopted for 
the produc.tion of vulcanised riibbei possessing 
spc'cial physical properties, c rosistam e to cutting 
or abrasion, rc'siUence, louglmcss or evc-ii hardness, 
being based on almost c'nlircly empirical grounds, 
often of the least desirable type 

Whatever recpiiremont nniy liave l<.) be left U!> 
satislicd in siuh an Assrxiation as this, it should be 
able to anticipate with the utmost confidence an 
abunclaiit and unceasing supply of problems for 
uivestigiition H b. T. 


University and Educational Intelligence. 

PkospkcI osrs ot IIniver'>ities and Colleges for 
i«i22-23 are beginning to appear Lc'eds University 
publishes an ('xtensive programme* ot evening courses 
(advanced) m engme-ermg, dyeing, textile and leather 
industni*s, and geology, and afternoon, courses in 
coal-mming During each of five evenings of the 
w’ec*k from five to nine classes will be held. Ihe 
faculty of (*ngmcenng of tin* University of Bristol 
annc^iincc's adclitioiial \ ac.ition course's to be held in 
1923 Univcrsitv College. Ivxoter, i.s establishing new 
( oinsc^s, mtcnnediate and fiiiiil. in hoiticnlture and in. 
.igriciiltuio. the final c;omso in agriculture being at 
the* Scalc-H.iync Agnciiltuial ( olloge, Rcwtoii Abbot. 

Secondary educMtion in the United States is, as 
eveiy one* know^s, c'onductod chi<*fly in public (that is 
to say. m State*) schools But the part of the field 
occupied by t!u^ private high schools and academies 
IS not me onsulerable .A<B aiice sheets from the 
luennial survey of c*diicatiou in the Umtc'd States, 
1018-20 (Bnllctm, 1922, No 9 of llie Bureau of 
Ivducation), show that m i9i<i -2o tlieic vv<;re 2093 
ol lliesc institutions, .itlendcd by 184,153 secondary 
sludc*nts and, in addition, 250,000 c'lemontary pupils. 
A remarkable growth occurred between t<) 05 and IC120. 
Durnig this period the number of their secondary 
students increased by 72 per cent Nearly 75 per 
cent of the institutions are under denominational 
control; of these Oo per tc'nt. are Roman Catholic, 
and the following analysis shows that to the Homan 
Catholic schools is chiclly attributable the above- 
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mentioned increase in the number of secondary 
students in pnvate schools. The increase was— 
m Homan Catholic schools from 20,150 to 76,051; m 
other denominational schools from 30,106 to 53,065, 
in non-sectarian schools from .17,051 to 5^.134; m 
ail from 107,207 to 184,153 The increase in the 
number of secondary stcKleiits of nc^ro lacc m private 
schools IS also notewoithy—from 2771 m 1*105 
0526 in it/io Less than half ol tlu- t*it.il miniber of 
these schools are < o-e<liK.ational, bein^ f*»r boys 
only and 728 foi giiK only 

"We should have a dynamic education to tit a 
dynamic \voil<l is the burden of the address delivered 
by Dr. J.unes ffai vev Hobms*)n, on " The Humanising 
of Knowledge," Indore the Ameru'an Assotiation for 
the Aclv.mcement ot Science, at*a metding witli the 
Pacilic division 111 Salt Lake (.'ity on June 23-24. 
Once it was well to dehumanise scu nce ; now it must 
be rebumanised J>r tiarvey llnnks tluTc' is a real 
clanger threateming the piogress of science itself in 
neglecting the protest of philosophy, that the ideal 
of deluimanising siieiililic in\cstigation loses sight 
of the fact that the oiilookc-r is one of the essential 
elements m the obsi rvmg and lecoiding 'Die danger 
is not that tlie scientific ideal is faulty, but that 
mankind will not accept an idea unless it is attractive 
as well as true ‘‘ I he politicians m the Kentucky 
legislature think Ihomsc-lvc’s competent to decide 
whether the State shoiihl grant fun* Is to .iny institution 
in whicli man’s ammal e.vLiaction is t.iught ; the 
politicians in the Nc‘w "N’ork legislature have provided 
that no one .shall teach 111 the schools of the St.itc who 
is known at <uiy time to have expressed any distrust 
of our institutions " We on this side may smilc' at 
these fears . but after all it is well to be reminded that 
the scientilic investigalor is prom to take himself 
for granted and not to realise " what an altogether 
astonishing and even grotcs*[iie nustery lie and his 
doings constitule " for the general mass of social 
human beings 

" Co-oiTRATicsN and the Problem of Hnemploy- 
"ftient ” IS the Idle of a paniphhd issued last month by 
the Calcutta nowspapi*r Capital, being a reprint of a 
scries of articles contributed by Laptam j. W Potav*'!, 
Principal of Maharajah Kasimba/ar’s J^ilytochmc 
Institute, logetlu'r witli correspondence bclwceu 
Captain Petavel and tlu' Vite-Ciiancelior of the 
Calcutta IJniycrsily I'lie ri^cent establisTnneiit by 
this university of a Poverty Problem Study Fund, to 
meet the cost of lectures and publications *le\ote(l 
paiticularly t*) the ex])h)dation of a dcrmilc sclieme 
of social reform, constitutes a new di'parture in uni¬ 
versity policy m regard to research m applied soc-iology. 
This scheme " to organise the children and the 
adolescents in scliools aarf coMiniuation M.hooh, so as 
to make them form the trunk of a great tree of co¬ 
operative pro<luction anil exc hange, whose branches 
will extend m all directums ami carry liealth into 
every part of our social syst(;in," is not new. Among 
its earliest supporters were liie late f.ord Roberts 
and Sir Horace Plunkett Of late "economists and 
educationists in almost eveiy part of the world," 
says the Vice-Chancellor of Calcutta University, have 
been canvassed, with the result that there has 
been a steadily increasing volume of ojnnion m 
favour the scheme, and steps are being taken to¬ 
wards operating a large-scale liial apjihcation of it 
in schools in Bengal by means of self-supporting 
school market-gardens and school workshops 'Hie 
experiment cannot fail to arouse keen interest, not 
only m India but wherever attempts arc being made 
to extend ai^d improve education without increasing 
its cost. • ' 
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August 27, 1898. John Hopkinson —Dis¬ 

tinguished as an engineer and a mathematical phy¬ 
sicist, Hopkinson was a graduate of Trinity College, 
Cambridge, and in 1871 was senior wrangler and 
Smith s prizeman. For some years he was scientific 
.idviser to Messrs Chance, of Birmingham, and made 
improvements in lighthouse apparatus As a con¬ 
sulting engineer in f.ondon he took up the study of 
electrical problems , m 1882 jiatented the thrce-wifc 
system, and four years later, with his brother Edward, 
published an important memoir on the principles of 
the design ot dynamos. In 1890 he became professor 
ol electucal engineering at King’s Collcgi*, IvOndon, 
and on two occ<isions served a.s president ot the 
Institution of Klcctncal Engineers. His death was 
the result of an Alpine accident. 

August 27, 1914. William Thomas Lewis, Lord 
Merthyr of Senghenydd, died.--Coal owner, iron 
m.ister, steel maker, engineer, ;tnd a captain ot 
industry, f.cwis began life :is <in .ippreiiticc in a 
South W.des engmeermg works. In i860 lie became 
mining engineer to the estates of tlic Manjuis of 
ihito, and twxnty years later was made sole manager. 
He was a jiionecr m the construction of steel works. 

August 31, 1751. Christopher Polhem died.—A 
famous mining engineer of Sweden, Polhem was born 
iti 1661, 111 1695 became engineer of the mines at 
Fahlcm, and in 1716 was raised to the nobility and 
was made a member of the council of mines He 
liavellcd extensively, c.irned out impoitant engin¬ 
eering works, .md was one ol th<' original members of 
the Ac.ulemy ol Sciences ol Stockholm 

August 31, 1865. John Gedrge Appold died.—.\flcr 
amassing a considciable fortune as a fur skin dyer, 
Appold turned bis attention to mechanical jinrsnits 
.m<l <it the (heat Exhibition ol iS5i'altracted atten¬ 
tion by Ins cenlritugal pump .\mong Ins other 
mveiilions was the brake used in connexion with 
the lad ing ol the first Atlantic cable. 

September 2, 1834. Thomas Telford died. -The 
son ol a sliejiherd of l-'skikde, Diimlnes, Telford was 
burn on August 9, 1757. Apprenticed to a mason, 
he afterwards worked in lidmburgh, f-ondon, and 
JAirtsmouth, became surveyor of public woiks in 
Shiopshirc, engineer ot the IClIesnu're Canal, and m 
ScotKind built the ('.iled<inian l!anal :iiid opened up 
the country by tlu; coiislruction ol *120 miles of roads 
and of 120 new bridges Many other bridges, canals, 
iind haibour schemes were due to him, and among 
these were the Gotha Canal betweim the Baltic and 
North Sea and the famous suspension bridge over 
the Mcn<u Str.iits An acknowledged le.idcr m the 
world of civil engineering, in 1S18 he bci a«ie the 
first president ol the Institution of Civil Engineers 
and held that jiosition till bis death lie died at 
24 Abingtkm Street, Westminster, and w<is buried 
in the nave of W’estminster Abbey. His statue 
stands m the Clin pel of St. Andrew. 

September 2, 1883. Cromwell Fleetwood Varley 
died.—Chie ol the pioneers of the Atlantic 'I'clcgniph 
Cable, Valley as a boy entered the .setvice of the 
Fdectnc and International 1 'elegraph Company and 
of this firm became engmcer-in-chief. After the failure 
of the first Atlantic cable he constructed .ill ex¬ 
perimental line for studying the jihenomcna of 
signalling, and during 1864-5 tested the wJiole ot the 
new cable for the Atlantic Telegraph Company. 
Retiring from active work m 1868, lie egntinued has 
investigations and in 1870 transmitted musical sounds 
over an ordinary telegraph wire. E. C. S. 
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H "feocitties arid AcademW 

* Paris. 

Academy of Sciences, July 24.—M. Haller i.i the 
cljair—Charles Moureu: The third internalional 
conference of pure and applied chciuistry 'Hus 
conference was held at Lyons from June 27 to July 1, 
and was attended by representatives from 21 nations. 
The next meeting will be held at Cambridge m June 
JO,,—Maurice Leblanc: The clcctnlication of rail- 
wavs by means ol high fiequency alternating currents. 
—V. Grignard and A. C. Purdy: a-/T-diclilorcthyl 
rther Three of the four possible dichlorcthors arc 
known. The fourth’. CH,. CHCl. O . CHj. CH^Cl. 
has now been prepared by the action of dry hydro- 
chlonc acid upon a mixture of paraldehyde ami 
clhvlciic monochlorhydrm.—M. Abramesco : The 
senes <^f polynomials with two complex variables.— 
Farul Jioulad Bey: The geometrical examination of 
the uiloin.d forces and displacements round a point 
m an clastic body.—Paul Dienes • TJie displacement 
ol tensois —I’aiil Sacerdote .md Pierre Lambert: A 
new method Jor detecting the presence of a submarine 
'I'lic ])lan'pio])oscd is suitable Jor a nairow entrance 
to a port and is based on the difference between the 
clecliic conductivity of the submarine and of sea 
water —G Athanasiu : An actmometcr with elec¬ 
trodes of mercury covered with a thin layer of 
mercurous chhjride, bromide, lluondc, or sul]>hu1e 
A cell is construetod of 11 form, with mercury elee- 
tiodes covered with a thin film of haloid s<dt Px- 
posuie of one electrode to light causes an immediate 
uu reuse m the K M.F. of the cell.—St Procopiu : The 
varudioiis in the !irc sjiei-tnim of mercury with the 
conditions of emission In a vacuum, working at 14 
to 15 volts, with low vapour pr<‘ssurc, there arc more 
line.s visible in the ultia-violct (up to2jyi) than when 
working with 65 volts and V5 <impercs Other 
modifications are noted if the arc is working 111 air or 
in coal g.is, tlic lines forming the triplets in the two 
secondary scncs being specially atfecled —Mile, irem* 
Curie : liie determination of lh<; velooly of « rays of 
polonium The* method of deviation iii <i magnetic 
field was employed , and this gave ^ 10^ cm 

per scctmd for the velocity of the a rays ol polonium, 
with a orecision of about o- 3 ])cr cimt. Geiger, by a 
diffeiein method, obtained a result withm 0-4 per 
cent of die above -P. Lebeau and M. Picon 'I'lie 
reactions Jnrmshed by sodammonium with hydro- 
caibons Paiaflips and etliylcnc derivatives are 
unacted iqion by sodammonium : allylcnc gives 66 
per lent of the sodium derivative and 34 ])cr cent of 
propylene, and other hydrocarbons of the acetylene 
scncs behave similarly Beiueiie and its derivatives 
arc unai ted upon, as are also the terjicnes. Naphtha¬ 
lene, acenaphthene. and plicnathrcme give fctia- 
hydrides — Octave Mengel • The fall ol dust called a 
" lam ol blood " Remarks on the coloured snow 
which fell in Pnan9c«i on March 12, 1922 The 
meteorological data suggest that this dust came Jiom 
the Sahara —ICmile J' Terroine and l<en6 Wurmser : 
The utilisation of Ic'rnary substances m the growth of 
Aiper^ilhfi uigcr. Tins mould would appear to 
utilise iiulitferently any sugar in its growth, and shows 
no qualitative preference. The sugars used were 
glucose, levulosc, .sacchaiosc, maltose, arabinosc, and 
xylose The conccutiation of the nitrogenous food 
{ainmoniuni sulphate) was also without effect on the 
growth, but the nature of the source of nitrogen had 
a marked influence.—L. Blaringhem : The heredity 
of the pliysiological characters in the hybrids of barley 
(second generation):—Paul Becqucrel: The theory of 
the meriphyte^n the phenomena of vascular ontogeny. 
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—A. Ptetrd : The idea of the “ scuil difldronticl" and 
wogressive mascuhnisation of certain fem^c birds. 
The experimental results relating to the action of the 
ovary on the plumage of birds can explain, on the 
hormone theory alone, .some anomalies apimrcnlly in 
disagreemc'nt with leccnt tliconcs of tuidocrinology.— 
Paul Wintrebert : The mode ol building of the vomer 
in the course ot mebunorpbosis in the S.ikimandridje. 
—J'^aul Carnot and Maic Tiffeneau . A new hypnotic 
in the barbituric senes Inilyi-ethyl-malonylurca. 
The hypnotic properties of the (iialkyl-malonylureas 
were studied by L b'lseher from dimethyl to the 
di-iso<imyd dcrivalive , but the 'insymmetiically sub¬ 
stituted malonyhircas were not ex.umnod This has 
beim taken up by the riulhors, ulio lind in ethyl- 
bulyl-m.ilonylmea a iiselul new liypnoiic It has 
tliicc tunes the liypnolic power of vcional and has 
given s.itistactory results in chmc.il practice 

July 31 —M (juignard m the chair -'I he president 
announced the death of M Loins h.ive —Lmile 
Picard • The meeting of the International Re- 
se.irch Council held at Brussels in Julj Flic 

address given by M Picaid at the opemug of the 
meeting —L. Maquenne and K. Demcassy; The 
influence of c.ilcinm on the utilisation of the 
reserves during the genmnalion of seeds. It ha^ 
been sliown that the influoice of calcium on tl^' 
gcnnin.itioti ot si'ids js sjK'ciflc, ami other eleC* 
trolytes do not jirodnce the s.iine ollect Calcium 
salts are almost withoiil influence on the diastatic 
conveiMon ot the insolulilc reserves into soluble 
pioducts , it is possible, but mil yet j)rovf^, that the 
feiments responsible for the rccoiiveision of the 
solubk' products into jiLint tissue in.iy bo stimulated, 
by the presence oi lime -K Chodat and is. Rouge: 
The intracellular lot.ihsalion ot ,111 oxydase and 
locahsatirm m geiieial - Jules Baillaud : Some data 
on the constitution of the galactic cluster deduced 
from llic study of the zcuie ot the P.ins [ihotograpluc 
catalogue.—Jean G Popesco : 'Flu* iclation between 
photo-clcctnc phenomena and the surf.ice tension of 
mercury. 'Flic surf.ice tension of an electrically 
clMrg<‘d drop of meicuiy was measured by a photo^ 
graphic method betoic <iiul .iftcr exposure to ultra- 
\iolet light The results of the expciimenls show 
tliat tlicic is a rcl.ition between the ]>hoto-clcctric 
phenomenon and the suilace tension.— K. M. L6meray: 
'I'he -structure of the imiversi' and general relativity.— 
1 ^ do Mallemann Molecular double refr.iclion and 
optical activity. -M. Yovanovitch and Mile. Chami6 : 
The prcjiaration of a standard radium salt A 
solution of barium chloride containing radium is 
jirccipitaled by ammonium carbon.ite m a special 
apparatus due to M Jolibois. 1 he radiferou.s barium 
carbonate })roduccd was lairly satisfactory as a 
sl.indaid, clillerent preparations agreeing in their 
radioactive properties within 0'5 per cent.—Lr. 
Toporesru 'Fhc pri'paration ot sodium bicarbonate — 
Milo. Ct. Marchal . The dissociation ot beryllium 
sulphate. The dissociation pressures arc given tor 
.seventeen temperatures ranging from 500'' Cv to 
830” (' -Mauiice Francois and Louis (xiislon Blanc: 
A method of prc]>aring the lodobismuthatcs of the 
alkaloids in the crystalline stale.— 11 . Gault and T. 
Salomon : The alkyl-methyl-pyndazmoiU' carboxylic 
cster.s -Gr. Vavon and A. Husson: (Catalysis by 
])l.itinum black. Platinum black may have its hydro¬ 
genating power reduced by the gr.idual addition of 
catalyst “ poison," such .is caibon bisulphide. Thus 
tlic activity ol a ceit.ain .specimen of }ilatinum black, 
after treatment with 0-4 mgr of carbon bisulphide, 
lost the power of reducing acetophenone, but retained 
its catalytic power as regards the reduction of cyclo- 
hexene.—Kenneth C. Bailey : The direct syntliesis of 
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urea starting wjth carbon dioxide and ammonia. 
Applying tlu“ device of the hot and cold tube, carbon 
dioxide 111 jnesence of ammonia m excess and with 
tlion.i as < .italyst, gave a 19 per cent, conversion into 
men --M Gignoux and P. Fallot. 

'I he marine Pliocene on the Medi- 
t<‘rT.in(‘an coasts of Spam.- A 
Guilhermond Ki'niark.s on the 
Jormatum ol chloroplasts in the 
hud ot Ulodea canadensis. -(» 

Andri. llic tiltr.ition of plant 
juices ('om})arativc analyses of 
juue cx]>resscd Iroiu the potato, 
alter t lanhc.ition by the centrifuge, 

Jiitintion lliroiigh porous porcelain 
lilter, and liltration Ihrougli collod¬ 
ion. In llie last case, the proportions ol nitrogen and 
]>hos|>horus jire.senl are reduced - (labiicl Bertrand 
and Benzon : 'I he nnportaiue <»f zinc iii the lood of 
.tnimals. Ivxjieninents on mice -11 Valine and 11 
Carr6 • The degree of infection ol aphtlious fever. — 
('•Gorges Bourguignon Double chionaxy and a double 
rnotoi point in ceilain human muscles 

Sydnly 

Linnean Society of New South Wales, June 28.- 
Mr. (^' A VN'aterhouse, president, in the ch.nr 
W. F Blakely : The l.oianthacea- of .Australia, Pait 
11 A revised classilit.ition of the, I.or.inlluice.e, Isasi'd 
on that ol Ivngler, is juit torw.ird. The most notable 
changes in the nomenclatuic allect the genus Atkiii- 
sonia which is displaced by DaiadiMKlron, wliilc llu* 
species under I.oianihus, with versatile anthers, are 
• transferred to Phiygilanthus --Dr R j Tillyard : 
Some New IVrmian In.sect.s from lielmonl, N S \V , 
m the collection of Air. John Alilflu'll Nearly half 
the iii.sect wings di.scoveted at Pchiiont belong to the 
family P<‘nnochon.stida‘ In association with these 
arc two other Mecopteioid type.s, viz , Helniontia and 
a new l>pc, described in this paj^er, which stands in 
the same relation to tlie Older Dijitera that Bclmonti.i 
does to the Tiichopter.t and I^epidoptera In addition 
the lirst discover) of a true J.^cewing (Neuioptcra, 
Plampemiia) ot Pala-ozoic tunes is recorded The 
remainder of the launa consists of Homoptera, both 
Anchenorrhymha and Slcrnorrhyncha, a new genus 
of the latter being dcsciibed —J Mitchell : A new 
(iaslerojiod (fam ICuomjihalida') from the Low<;r 
Marine Senes ol New South Wales Description ol 
a new species ol Platysdnsma from Allandalc, where 
it occurs associated with P oculus, Kurvdesma 
cordatum, and Aviculopciten miichelli. Vera Irwin- 
Smith : Notes tm Neinalodes of the genus Physal- 
optera. Part 111. The Physaloptera of Australian 
Lizards. This paper deals with .sjX'cnncns ot Physal¬ 
optera contained m three collections They were 
found to consist of tw'o forms, one of which has been 
identihcd as P anlarctica Linstow var typica The 
other lias been treated as .1 new varu'ty of the s<ime 
.species Linstow’h brief and inadequate diagnosis ot 

thei?species has been supplemented i*y a di'taileil 
dcscnption. 'I’lic rest ol tht' pajier is devoted to a 
special study of the teinale rcjirodnctive oigans, m 
which it Ls pointed out that the practice ol lielmiii- 
thologJsts ol basing spe< ific distinctions, in this grouj), 
uj)on the dimensions and arrangement of these parts 
is not reliable, since very consideiahlo vanalions liavc 
been- found within the one species — |. McLuckie : 
Studies m Symbiosis 1 1 'he Mycoihiza of iJtpodium 
punctatum l^r 

Roy^l Society of New South Wales, July 5 Mr 
C. A. Sussimlch, pre.sident, in the chait K 

Penfold : Observations respecting some c.s.sential oils 
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from Lfibtof^mwn Ltuerstdget. The variation in 
the ■'essejiftial oils obtained from a well-knov^ Tea 
Tree [Leptospermupi Liverstdgei) is tabulated as 
follows:— 


I'lie author is inclined to the opinion that there are 
jirobably three lorms ot this shrub, and points out 
that the ty[)es ■' l> ” and " c ” are of great economic 
importance. Tlie type ' a ” (the original one) is of 
very little commercial valvie, licnce the importance of 
the other tyjies, pariicularly as botanical diagnosis 
has so far tailed to distinguish them - A R Penfold 
• ind h‘. J? Morrison Preliminary note on a new 
Ste.iropteno (jirobalily a ]>hcnoI ether) occurring in 
some essential oils of the Myilace.ie Tlie authors 
announced the isolation of <1 bc.uititully ciystalline 
solid of 11 yellow coloui from tlii' csscntiaf oils of 
Btrkca crcnulata and Darwinia grandiflora ft has 
a mclting-pomt of C. moka.iilar formula 

and conlams two metlioxy groups It is 
apparently a jilicnol etlu'r It has, so lar, only lieen 
obtained m small quanlily, amounting to 6 per cent 
in the former, and z per cent m the latter oils, but 
it IS anticipated that other essenti.d oils at present 
being investigated will yield it m gn^ati't anioniit — 
J K. Taylor : A chemical .md bacteriological study 
of a tyjncal wlu'.it soil ot New South Wales Monthly 
(Icterinmations of soil mois 1 tir<‘, bactiTial nuinbiTs, 
nitrates, and nitrifying ]>owei were made m soil from 
vaiions ])lots at Wagga ILvpenment Farm The 
bactcri.il luimliers, nitr.itcs and nilnlymg power were 
greater in summer than m winter 111 spite of the 
partial (iiymg out ol tJie soil The general Q^cr of 
merit of the plots for bacterial activity and aanimula* 
tion of nitrates was cultivated fallow, cropped land, 
uncultiv<ilod fallow, and glass land The bacterial 
numbers are compar.tble witli those Irom soils from 
similar climatic regions but the nitrifying power is 
not parlKul.irly good and fluctuated curiously from 
memth to month. 


Official Publications Received. 

Annals ol tlic* Astrophvsl 1 . 1 l Ohservatorv oi the SnutlHonnni hisUlrU* 
lion Vol 1 (fuMIr.ition .No 2(HSI ) I'p Ml I :W(>. (Washintftou: 
Sniltiisonian InstUuUoii) 

TliP lintisli M\i‘olot;i( ,»1 Six irty 'I'rans.u turns, I'Hid Vol. 7, 
Pari. 4 IMitcd In C.uh'toii Ri-a aii<l !•. Ilanishotlom Pp. •221-324. 
(Lonihai ('anihii<li;(' University Pruss ) P2 a tW 

Memoirs ol the Asutie So( lotV of ih raiu! V’ol <• Zoohinieal 
Results of .1 Tour in the tar Ka-t Ivtited hv Or. N Aiinaiulalc. 
P.iit 7 Pp 3')7-4.{3 I I'hit.-s 15-17 2 lupees . I’art 8 I’p. 

43.5-4f)'»-t-iil.i(es 18-‘il 2rii|if«s. 3s Vol 7, No 4 rnt.m<iiietl(m 
to the stiidv ol the I'linna ot an Jslaiiil in the Chilk.! Like fly Ur. 
\ .\nn.tiul.ile Pp 257-3U1 1 I'l.lles 7-11 3 rupees . 4s tid. (Cal- 

tiitt.i \smtie Soi'ietv of llenaal) 

The Nevviomen Soi ictv for the Study of the llistorv o| I'lngmeorlnn 
and Tedinolciuv rraiiwtions, \'ol 1. Id20 Ul2l Pp. 88 1-18 
|)laU-s, (London Neweonien Soeietv) 20? 

Univ.Tsitv of Colorad(» nulletlii Vol 22, No 3 , Ucnoral series, 
No IHU CntaloKiie, Id21-iy22 Pp 420 ( lloiiMer, Colo. ; Uni¬ 

versity ol Colorailo ) 

Kvpeilnieiifjil Ilesoarrhos and R< ports published by the Depart.inant 
ol Class Tcehiioloay, The University, Hhelfteld. Vol 4, 1921. Pp. 
iH 118. (Shettield. The University.) 
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HERE is need for a clear definition of the prdsent 
position in regard t% Government grants for ^ 
university education in Great Jlritaiis. Statements of 
a seemingly contradictory nature have been made, 
and it is not surprising that misunderstandings have 
arisen. On one hafid we have the fact that the 
parliamentary votes for university education are 
reduced from 1,500,000/. to 1,169,000/., while on the 
other wc are told that the grants to the universities 
this year will be no*leas<than hist and that the annual 
grants are to be maintained at their present scale. 
The real facts of the situation have become,obscured 
liy certain complexities, arising mainly from the 
difference between the Government financial year and 
the academic year, and from the exclusion this year 
of the Irish grants. 

The first announcement of the Treasury’s decision 
to reduce Government aid to universi^ education'' 
was a simple one, to the effect that woultf 

be asked to vote for this purpose dhly '1,200,000/. 
instead of the i^^illion and a half vqtdi last year. But 
the larger amount of last year* included provision for 
Irish universities, amounting altog<h:her to 111,000?. 
(not counting an emergency grant to Trinity Coffege, 
Dublin), while this year the sum reserved in the esti- 
mates—namely, 1,169,000/.—makes no allowance for 
the Irish universities. The amount available for 
university education in Great Britain therefore falls, 
if the estimates are approved by parliament, from 
*^89,000/. to 1,169,000/.—that is, by 22o,ooo/.*^tfSe 
lum mentioned by th* president of the .Board of 
Education in his recent speech at Bristol. 

The ne* reduction in the grant is happily less than 
was at first anticipated. But, even so, it is difficult 
«t fir^ sight to reconcile a loss of over aao.ooof. with 
Mrf Fisher’s remark to the efiict that there would be 
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no real reduction of the amot^t of parliamentary^ 
. money placed at the disposal of . tH| tiniversities this 
year. The explanation is to be'^ound in the fact, 
that the grants to the universities are made jn respwt 

* of the academic year ending^on July 31, while flie 
parliamentary votes are for the year ending on March 
31. ’Thus the grants for this pre.sent academic year 
are based on the parliamentary vote for the financial 
year which came to an end on March 31 last, and that 
was the year in which the vote was at its maximum. 
The grants for this academic year naturally show no 
reduction. On the contrary, they have increased 
because they arc based on the increased vote. 

The fall in the grants to universities will, of course, 
occur in the academic year ending in July 1923, an,^ * 
will be the direct and inevitable result of the reduction' 
of the parliamentary vote for the financial year ending 
'<in March next. The reduction in the grants assigned 
to the various institutions in the financial year 
1928-23 is seen to be ijp less than 11^^,905/.; but 
the loss in- the academic year 1922-23 will be much 
greater than this, the difference being due to the fact 
that the amounts of grant shown in the estimates for 
1921-22 are a good deal less than the sums actually 
received by the uni\'ersities in the academic year 
1921-22, being made up of three parts, namely : 

(a) “ Annual grant ” for the second half of the 
academic year 1920-21 (before the vote had been 
increased by 500,000/.). 

ij)) “ Annual grant ” for tlie first half of the academic 
year 1921-22 (after the increase m the vote). 

(<;) What has been called a “ non-recurrent grant,” ^ 
but mlght'more correctly be termed a recurrent grant ! 
of variable amount. 

It is obvious that, as the first of these three factors is 
based on the" earlier low rate of grant, the total of the 
three will be considerably less than the aggregate of 
the grants received by the universities in the academic 
year 1921-22. Although exact figures are not avail¬ 
able, there is reason to suppose that' the actual fall 
in the academic year 1922-23, as compared with the 
pre^nt academic year, will he not far short of 255,000/. 

If the smaller vole proposed for the current financial 
Ij^-Jyear fs approved by Parliament, a large rcdm^tion 

* in the university grants next academic year is a result 
^<^hidi Vaannot be avoided. But even so, it may be 
urged, the universities will still receive considerably 
more than in 1920-21. This view, however, ignores 
two important considerations. First, the increase 
in the vote in 1921-22 was justified by the pressing 
need of the universities for additional aid, an^ the only 
reasonable ground for criticising it was that it was on 
too small a scale. Second, the' increased vote en-, 
couraged the University Grants Committee to, add 
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^ thew^t5©#-5^b^6^tford 

. and ett^idge Uni\^j1nesf ahd* the uniti 

of thlj^ncfop ^WolifAvhich hadSfc prevf* 

ousi^ |%Ured''oft lisl*. iThese^ aew comiriltmeftfe, 
tettilhng approximately th,oool., undertaken on the 
strength of the enlarged vote, remain k permanent 
charge on the reduced vote. 

The statement which has been made, and has given 
rise to some misconception^* t^t the annual grants 
to the universities will bej maintained at their pifesent/ 
level, depends for its truth on what is little more,‘in. 
fact, than a technicality. 

In allocating to the universities the money voted by 
Parliament, the University Grants Committee has 
adopted the practice of giving only part of the money 
■'in the form of “ annual grants ” and the remainder 
(except what is kept in reserve) in the form of grants 
(called “non-recurrent”), the amount of which is 
decided in the ease of each university each year. What¬ 
ever may be thought of this method of allocating the 
money voted by Parliament, and whatever these 
grants may be called, the fact refnains that they have 
been made this year and in previous years, and that 
they will not be made next year. A reduction of a 
quarter of a million in the income of the universities 
is no less a reduction of a quarter of a million because 
the money lost has not been technically called an 
“annual grant.” It must also he understood that it 
is not because the univensities have not needed the 
whole of the money voted by Parliament that some 
of it has been treated by the “ non-recurrent ” method 
and some kept in reserve. The whole of the money, 
and much more than the whole of it, is sorely needed 
by the universities, and no amount of discrimination 
between grants c4 one denomination and grants of 
anftther denomination can alter llic^fact that the 
amount coming to the universities next year will be 
about a quarter of a millCon less than the amount 
received this year. Such a reduction must deal a very 
serious l)low at the efficiency of university education 
in Great Britain. * 


The New AstrtJttomy. 

c 

The New Heavens. By I’rof, G* E. Hale. Pp. xv + 88. 
(New York »iid London ; C. Scribner’s Sons, 1922.) 
7$. 6d. net. 

I T is impossible not to be impressed by the wonder¬ 
ful story of astronomical achievement told by 
Prdf.* Hale in felicitous language in this little volume. 
Before the invention of the telescope not i^ore than 
aboJft sbdthousanS stars had ever been seen by human 
eyes, and less tlfen hidf this number at any one time, 
TTie sn»U telescope, with an object-glass an inch or 


o 


so 

within 

nunibe^^^iboutlivt^uBj^^^ ^The • 

reflects of $he^Soi^t Wib® dbser^rtoxy> PajS^tiMa, 
o£ which Proh Safe is diropliflir, reveals stars of ^fith 
macnitudej and the ioo-iji(jh carries the-soundmg4ine 
still further, while with both instruments many stars 
can be photographed which the eye cannot see directly, 
the photographic limit M|itl!jour or five hours’^xposure 
being ^bout the 20th magnitude. 

The expansion of the stellar universe as regards the 
number of stars in it which can be seen or photo¬ 
graphed represents, however, only a small part of 
modem astronomical discovery. The test of a tele¬ 
scope is its resolving power, and this is expressed witii 
sufficient accuracy by the relation where the 

numerator is the nomial angular limit of separation 
of a double star and d is the diameter of the object- 
glass in inches. The separating power of the 36-inch 
refractor of the Lick Observatory is thus o''*i4, and 
that of the loo-incli of the Mount Wilson Observatory 
o*'05. By the use the interferometer, the latter 
limit is reduced to o"*o2; and this increase in resolving 
power was e.stal)hshed by observations of Capella. 
More tlian twenty years ago, this star was found by 
Campbell and Newall to be a spectroscopic binar\' 
(that is, to consist of two stars m motion about a 
common centre of gravity and so close together tliat 
the sy.stem is known to l)c duplex only by delecting 
differences, due to orbital movement, exhibited by the 
composite spectrum), and determination of the orbit 
showed that the se])aralion of the components could not 
exceed o"-o6. It was, therefore, within tiie theoretiral 
limit of separation into its components by the use of 
Michclson’s interferometer on the loc^inch telescojjc of 
tVh’ Mount Wilson Oliservatory. Observations made at 
the end of the year 1919 and the beginning of 1920 
confirmed the accuracy ol* this conclusion, and the 
distance between the two stars of the pair was found 
on several occasions to be about o"*o45. 

The capacity of the interference method was thus 
established by these observations with a test-object 
among the stars. Thy-ly years precioudy the metliod 
had been used to determine the diameters of Jupiter’s 
chief satellites, Imt it wai rf)nly when the loo-inch 
telescope had been completed that Prof. Hale suggested 
the application of the principle to the measurement of 
diameters of stars—-a more difficult problem than 
that of separating close doubles. Prof, Eddington, in 
his presidential address to Section A of the Brftteh 
Association in 1920, gave the probable angular dia¬ 
meters of some Stars and remarked that “the Star 
with the ^eatest apparent diameter is fUmost certainly 
Betelgeuse, diamet^ o'*o5i.” 'Measurements with 
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3o4^t interfercHiheter on December 13, 1920, 
fs.dSwn4oma^itadi!^to-5,. gaye an apparent'diameter of o**047, which is as 
d'lbotiWild. ^Thed^smeh. striking a confirmation of theoretical deduction by 
5 Obser^rtory, PaSddwa, olierved result as that represented by'the^^covery 
lir, reveals stars of t|^ ^th of the planet Nep'lune. ffhe parallax of Beteigeus6 is 
carries the-soundingdine uncertain, but there arc reasons for believing it to^be 
1 instruments many stars about 6''‘02, which would make the diameter of’-'the 
he eye cannot see directly, star alwut 215,000,000 milcs^ or 250 times greater than 
our or five hours’^ixposure the diameter of the sun. Antares has similarly been 
:ijde. found to have a diameter of 400,000,000 miles and 

ar universe as regards the Arcturus of 21,000,000. These stars are in an early 
i can be seen or photo- stage of stellar evolution—attenuated masses of matter 
T, only a small part of low down on the ascending side of the temperature 
ery. The test of a tele- curve of Lockycr’s meteoritic hypothesis—and from 

and this is expressed witii “ giants th*y will be transformed to “ dwarfs ”^as 

relation where the they contract and increase in temperature, 

igular limit of separation Prof. Hale devotes particular attention to the various 
le diameter of the object- stages of growth and decay as indicated by modern-: 

ting power of the 36-inch studies of stellar types, and shows that they»«ffprd no 

vatory is thus o''*i4, and direct evidence in favour of JLaplace’s theory of the 
fount Wilson Observatory formation of planets in our solar system;Rtcent in- 
interferometer, the latter vestigations have truly revealed " The New Heavens,“ 

1 this increase in resolving which he describes so clearly and illustrates so at- 
observations of Capella. tractively with some of the most remarkable astronomi- 
), this star was found by cal photographs ever obtained. In his last chapter, 
c a spectroscopic binar\' entitled “ Cosmic Crucibles,” he deals particularly with 
Stars m motion about a the sun as a star and some of the discoveries in the 
,nd so close together tliat field opened by him by means of the spectroheliograph, 
duplex only by delecting which enabled him to prove that every large sun-spot 
)vement, exhibited by the is an electric vortex producing a magnetic field. As 
etormination of the orbit hclir.m was discovered by I^ckycr in tl^ sun long 
, the components could not before it was isolated on the earth, so in'^<‘labora- 
ore, within tlie theoretical tories of the heavens conditions are nOli dOUtinually 
omponents by the use of licing studied which not only enlarge our conceptions 
1 the loc^inch telescojjc oi of the universe but also provide physicists and chemists 
ry. Observations made at with results of outstanding interest and’iValue. No 
nd the beginning of 1920 one is more competent than Prof. Hale to survey this 
this conclusion, and I he great territory of which he is the leading pioneer 
ars of the pair was found explorer, and his account of the nttthOd.s used to 
out o"*o45. examine it an<f the rich store of new knowledge 

•f?rence method wa.s thus gathered from it, makes as fascinating a scientific 
ations with a test-object story ✓s ever was told. R. A^'Cfc 

ars previoudy the method .- — -— -- — . - —-..— 

the diameters of Jt,,.iter>. Animalium. 

^nly when the loo-inch 

I that Prof. Hale suggested Ammubum. A Carolo Davies Sh^bornv 

pie to the mcat^rement of >8o‘-'85°- Part i : Introduction, 

•e difficult problem than Bibhograpliy and Index A-A(I. i’p. cxxxi + 128, 

blcs Prof Fddmaton in (LonJon : PnPs'' Museum (Natural History), ipjj.) 


♦ X T 7 E congratulate Mr. C, D. Sherbom on the appear-. 

V V ance of the iirst instalment ot the seconcf part 
ojf his great work. Since the first part was published in 
190a, zoologists have eagerly awaited its continuation. 
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and we hope that the Temaihdw Vffl, iwyw fplhwj 
with all speed, for the real value of the 
fully appreciated only in its coMplete fornu 

The second part follov^ closely the form apd arrwige- 
merit of the first. After an'explanatply introduction 
there follows the bibliogAphy, from which the 
stupendous nature of the task which has occupied the' 
best thirty-one years of Mr. Shelrborn’s life can be 
judged. One hundred and thirty-one pages of closely 
printed matter in small type are required to give the 
titles of the publications which the author has indexed. 
Against this, less than two pages of similar type, 
giving the publications to which the author has not 
had access (some of these have been seen since the list 
wp set up in print) represent an almost Negligible part 
of zoological literature that has not passed through his 
hands. 

When it is remembered that, but for some 5000 
entries made for the author by friends, the whole of 
the literature has, beep e.xamined and every entry 
in the index Recorded from the original, arranged, 
sorted, checked and passed for press by Mr. Sherbom 
himself, we begin to realise something of the debt 
which zoology, now and for dl time, owes to the author. 
The personal equation has been reduced to a minimum, 
and Mr. Sherborn’s accuracy, which has stood the 
severe test of the first part of thi> index, is a guarantee 
of the absolute reliance which can be placed on the 
second part. The author has given valuable biblio¬ 
graphical notes to tlie literature he has examined, and 
has smoothed the path of systematic zoologists con¬ 
siderably by indicating where tliat literature is to 
be found in England and whether it contains new names 
or any information likely to be of use. 

The “ Index Animalium ” should henceforth be 
regarded as the bible of systematic zoology. It j^eems 
to us that all the vexed questions of nomenclature 
and priority cfeuld be settled by a reference to its iiagcs, 
and the time and labours of systematists freed for tlie 
more complete examixations of the anWals themselves. 
Acknowledgments are due to the Committee of the 
Bstish Association and to the Trustees of the<?iritish 
Museum for the financial assistance tliey have given 
to this work, and to the latter body for assuming the 
re.sponsibilities of publfcation. It is only fitting and 
proper that the most important centre of systematic 
zoology in the world should undertake the is.sue of this 
invaluable and indispensable work, and we are grate¬ 
ful to the Trustees of the British Museum for having 
done so. 

A word of praise is du^, too, to the jointers and* 
pubfishers for the admirable way in which this instal¬ 
ment has been printed and for its freedom from error^. 
We have detected no typographical mistakes in a fairly 


-inade^v^tcly express our tfcanks;^«g^erb(a|t| 
Tflfcgnfficent.and untirifig 'workr?®4n^,‘ ^haps, 
be adlpwed ,td express our pleaswe the faqt that 
publication is assured and that the results oif Jfr, 
Sherbom’s work will be preserved in perman^t 
as a splendid monument to his labours in the cause of 
science, a ^ 


Sugar Technology., 

(t) Cane Sugar: A Texfhook on the Agriculture of {ht 
Sugar Cane. The Manufacture of Cane SVgetr, and 
the Analysis of Sugar-house Products. By'Noel Deerr, 
Second (revised and enlarged) edition. Pp, viii+ 
644+ xxix plates. (London: Norman Rodger, 1921.) 
425. net. 

(2) The Manufacture of Cane Sugar. By Llewellyn 

Jones and Fredric I. Scard. Second revised edition. 
Pp. xix +481-1-270 plates. (London': Duckworth 
and Co., 1921.) 25^. net. ^ * 

(3) Condensed Description of the Manufacture of Bee\ 
Sugar. By Dr. F. Murke. Pp. v+175. (New 
York: John Wiley and Sons, Inc.; London: 
Chapman and Hall, Ltd., 1921.) 155. net. 


(i) T) EARING in mind the importance of the 
J_/ sugar industry to the British Empire, 
more especially in its relation to sugar cane, it is not 
surprising, and distinctly comforting, to know that 
we are so w'ell supplied at the present ttime with up^ 
to-date literature on the subject. Mr. Deerr’s treaia^ 
ranks among the most important, occupying as it has 
done for the last ten years—and if we include hi.s first 
smaller work w<.) may say seventeen years, not to 
nfention his “ Sugar House Contic^l ” published in 
1900—a unique position, the sul)jcct lacing treated 
from both the theoreticaF^ and practical, standpoints. 
The long experience of the author as a technologist 
and an experimentalist had qualified him eminently 
for the task he undertook, while for the p^t twi 
years lie has added still further to his previous extensive 
experience by being associated vith the sugar indu.stry 
in ('uba and with a <ugar refinery in New York. The 
first edition of Mr. Dcecr^ treatise was published^ in 
1911. The present edition covers 52 additional pages, 
each containing some 11 per cent, more w'ords, in 
addition to which it has beei\. completely rewritten. 
The reputation of the author is so lyell known and 
gAferally admitted that it is a guarantee at once that 
his task has been c^ed out with thordughness. It 
is Vorthy of pefte, howevec, that liis MS. Has bmi 
submitted to ^e folto.wing authoriri^, to wHoiin He 
acknowledges his tl^mks for : Mr. 
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J, Hapuil, fi^.-C. !A.^BrQwney Dr. C. A. Barber, Dr. 
E: J.*But!cr, ^ itr. J. P,, OgUvie. 

It rs iQ^K>^b]e to deal i% detail with si^ch a volumiti' 
^us work .as the We before as ; it must Suffice there- 
^re^to point otil; that it deals with alP phases 0/ the 
Subject—^botanical, agriailtural, chemical, and techno¬ 
logical. 

,We cordially recommend the volume to all engaged 
in the sugar industry, well as to students who 
-intei^ entering that industry 

(2) The first edition of Messrs. Jones and Scard’s 
treatise was published in 1909, and the fact that a 
second edition has now appeared is a fitting testimonial, 
if one wei% needed by two such eminent and well-known 
technologists, of its utility as well as of its appreeia- 
tion by teclmologists. Mr. Aspinall in the introductory 
chapter tells us that the first impression of the work 
was soon sold, and that the authors preferred to pre¬ 
pare a new and revised edition instead of issuing at 
once a reprint of the first edition. 

The work hs now presented is in its original form, 
but it has been •thoroughly revised with some 27 
additional pages of text and 26 further illustrations. | 
The volume is a welcome ad<lilion to the litera¬ 
ture, more especially fnjin tlie technological point of 
view. A special feature is the large number of well- 
executed drawings and idans, numliering in all 270, 
for which the authors are indebted to tlic leading 
engineering firms. 

The work will be found indispensable to all engaged 
in the industry, and wc welcome its appearance at a 
time when it*l)eIioves sugar-cane teclmologists, more 
especially in tlic Bntisli Dominions, f)e|jendencies, 
and Protectorates, to cuUnate the highest efliciency 
in tlieir subject, and so make the i'^n^iire sell-support¬ 
ing as regards sugar. Tins is a matter which m the 
writer s persona? knowledge' one of tlie authors at 
least, Mr. F. I. Scard, lias k^ig had at heart. 

(3) Dr. Mitrke’s little Ixtik wa'^ written in 1903-5, 1 
but was not piiblidud Recently the author found 
that it could be brought upno dale with \cry lew 
alterations and additions. While it contains mmh 
valuable information, the text is of a sla t< h> ehuiMcler, 
the sequence is not well chosen,^ind .-aome import.inl 
pre^esses find no mention*, 'fliis being so, it is scan.el) 
to be recommendetf as an elenient.ir\-•textbook on 
the subject. However, the author slates that it has 
been written for “ superinlendents, engineers, and 
foremen of the beet sugar factory/’ and sucli readers 
would doubtless be able to follow the text witlwut 
the aid of illustrations, of whi('h riierp are none. 

If we itiky be tallowed to make % few cooimewts, 
we 'would point out that while a concise account is 
given of . Stephan’s,, process of recovering sugar as 
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calcium trisaccharate from molasses, no mention is 
inadc tiiat the trisaccharate may be used instead of 
fresh Hnie for defecating beet juice. We should have 
expected to find some reference to the strontium 
process, fiut thef chapter on the osmose process was 
scarcely needed; indeed tlie author himself states 
that it is almost exclusively an historical one. Most 
English technologists will prefer the French word 
“ massecuite ” iii.stcad of “ fillmass,” the translation 
of the German “ KuUmassc.” 

Now' that wc have at least two beet sugar factories 
at work in the United Kingdom, the demand for works 
on the subject has naturally increased. 

Arthur R. Ling. 


Geology and Tin Resourj:es of the 
British Empire. 


(1) The Geology of the British Empire. By Dr. F. R. C. 

Reed. Pp. viii^-qSo. (I/mdon: Edward Arnold, 
1921.) qor^net. • 

(2) The Tin Resources 0/ the British Empire. By 
N. M. Ponzer. {The Raw Materials of Industry.) 
Pp. X -I 358. (London: William Rider and Son, 
Ltd.. 192T.) 155. net. 


geology of our overseas dominions has been 

1 de.scribed in a liost of publications, many of 
whicii are difficult of access and full of local and 
technlial detail A comjjact volume, such as the one 
under notice, m which tlie outstanding facts concerning 
the several regions arc presented in brief but readable 
form, cannot fail to meet with a warm welcome. It 
will appeal not only to students faced with the difficult 
task cef ac([iiiring a general knowledge of world strati- 
graph) , Imt also to all who wish to know the larger 
geological fac ts of our Empire abroad; 

The sLibjec t-matter is based upon a course of lectures 
wine h tile autlior has given annually fo|^ more than a 
decade. It li.c^: not been hastily compiled, therefore, 
bill is tlie resuU*of many years of wide reading and 
jiuhc urns condensation. Onl)- those who have tried 
to .I'.synlile within a small compass the salient in^r- 
maiion concerning the geology of countries like Canada, 
India, or South Atrii'a will he able to gauge the extent 
of the author’s labours or to tliank him adequately for 
j)ku ing the results of them at the disposal of the public. 

Xo de.si nption is given of the geology of the British 
Isles, numerons works on tins subject being available. 
I'hc fir^t region dealt with is the Mediterraneain, 
including Gibraltar, Malta, and Cyprus. Egypt 
^follows, reminding us of the rapidity of Empire changes 
in these d 5 )s of awakened national aspirations.* In 
the ngxt chapter, dealing with East Africa, an account 
is* given of the geology of Somaliland, Kenya Colony, 
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and Tanganyika Territory. Then follow two chaptw 
containing a most useful summary pf the geology of: 
the Union of South Africa. Centiai and Sout&-West 
Africa and British West Africa are dealt with in the, 
two succeeding chapters, the lattef inclucfing some 
pages devoted to the British Cameroons and Togoland. 
Canada and Newfoundland are dealt ‘with in two 
chapters occupying sixty pages, and the Indian Empire 
in two of sixty-six pages. These are admirable sum¬ 
maries, which are especially welcome in view of the 
importance and interest of the work which has been 
done in these lands and of the great volume of litera¬ 
ture' that has been epitomised. The llalay States, 
British Borneo, the Indian Ocean islands, and Hong 
Kong are treated in a chapter on thecEast Indies. 
Then come two chapters on the geology of Australia, 
one on New Zealand, and one on Oceania, some account 
being included in the last of territory acquired since 
the war. The last chapter, under the title of the 
Mandatory Regions, deals with Mesopotamia and 
Palestine. ^ 

In most cases the descriptions of the several regions 
are accompanied by sections and folding geological 
maps in black and white. These are printed on good 
paper, and students would derive eonsiderable benefit 
in tinting them with washes of colour. In connection 
with each area a useful bibliography is also given, 
which, by referring readers to further sources of in¬ 
formation, adds greatly to the value of the book. 

. Both author and publisher are to be congratulated 
upon having produced an important and most useful 
addition to, British geologic.d text-books. 

(2) Mr. Penzer’s hook is of a more specialised kind. 
It is the second of a scries devoted to the raw matcri.ds 
of industry, the first of which de,alt with cotton and 
wool throughout the world. This second volume 
restricts itself to tin within the Empire, which, con¬ 
stituting twetthirds of the world’s supply, provides 
ample material for a single volume. It is proposed 
to issue later anothpr volume de.sc.il>ing the extra- 
British sources of the metal. 

,The introduction deals with the history of tinfiroduc- 
tion and with the tin-bearing minerals. Then there arc 
four chapiters describing the various fields, arranged 
according to continents; this part of the bixik contains 
much detailed information, and is illustrated by a 
number of specially drawn distribution maps. There 
is also a chapter on tlie industrial applications of tin, 
and one giving statistics as to output, prices, and 
conditions of sale. The volume closes with an elaborate, 
classified bibliogripby. :-,i , ' y 

A perusal of this book 1^ l^t the impression that 
its writer has been assembling infonhation Upon a 
subject which is outside the limits q'f hjs ovm practical 
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‘'experience. ' fehm-lho., 

authimty^ of j^’allpl^'ito ' 

obscure-the j^t'of ,,tbe* abbot’s ihcRistw b 

or'of the extraordmary'itmbpnt ’iii ^formation 
he has gathered together into thi. 350 pages (Sf;hiS'-i' 
book. By indefatigable labour he has madea ValuabUt-i 
compilation which many interested in the mineral \ 
iijdu.stries will be glad to possess and keep by them ’ 
for purpqse.s of reference. ,• j C.’ G. -C. ■■, 

Our Bookshelf. 

The Vitamins. By Prof. II. C. Sherman and S. L,' 
Smitli. (American Uhcmical Society: Afonograpb 
Series.) Pp. iii + 273, (New 'Vork : Chemical Cata¬ 
log Co., Inc., 1922.) 4 dollars. 

A VERY welcome addition to the literature of vitamins 
has been provided by Prof. Sherman and Mr. S. L.” 
Smith in the volume under notice. The plan of the 
book is very simple; an historical introduction is 
followed by three chapters devoted to the three 
generally recognised vitamins and a final chapter iS' 
added on the relation of these important principles' 
to the problem of food supply. bibliography is 
also given, which comprises abfiut a thousand entries 
and includes the literature so far as the end of 1921. 

Tlie treatment of the subject is throughout clear , 
and critical, and the authors err if at all on the side 
of caution. Thus they do not regard the identity of. 
the water-soluble and anfineuritic vitamins as proved, 
but consider th.at “ the preponderance of evidence 
thus far available favours the view that the water- 
soluble, growth-promoting viUrain is probably among . 
the substances which may exert antineuritic action." 
They display a similarly open mind as to the vexed 
questions of the nature of vitamin B tSid its relation 
to the growth of yeast, wliich are both being actively 
investigated, with tantalismgly varied results, in many 
laboratories. The concluilmg chapter will probably,, 
be found the rn^ist interesting by the non-sitecialised ’ 
reader, as in it the authors discuss the commonly 
used foodstuils from a general point of view, devoting 
attention to their special merits or demerits, not only 
as carriers of vitamins hf|t, as sources of “ good ” or 
“ b.a(l ” proteins and of energy. Their final conclusion 
brings comfort to those who are anxious as tC'the 
suitability of their evciyday diet: “ ... we believe . 
it safe to say th.at with a dietary scjccted to,make the' 
best use of our ordinary staple foods there will rarely 
if ever be occasion to purchase vitamins in any other 
form, or to give any greater anxiety to the vitamins 
than to some other factop,wliich enter into our pr^^t 
conception oi nutritive requiremeflts and food .valies.” 

Essat phihsophiquc sur les probqhilites. Par 'Kerre'- . 
■Simon Laplace. (Les Maitres de la Pens& Scien-, 
tifique : Collection de miSmoires et ouyragesi 
life par les soins de Maurice Soloyine.) P, .Ppiooi-l- 
.'103. TI. Pp.iv-i-io8. (Paris; Gauthi^VlllaRi.et 
Cie, 1921.) Esc^voL 3 francs neti., - ,'j:,. 

■QOr stlidents spenii'iittle Qr,;i^p,;t}(ns'’i!i.tf^stilly,pf, 
the classii^ dbcDtpents of, sinefi^Sc’ iJi^vei*y. f,,Th^ 
negledt fe''yerj' mucly to hp regf^rfi,|o^ t|>erB <^,68 
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Bdcuoasly alw^t'in euiwat twtbdoks, i?m thj? way 
■®vep its •-fe^rtunity, eSpetially if the discoverer s 


acoOuitt fe' tj»d in the original language in which it 
was irtitten; /Che series noW being issued under the 
.editorship of iff. &lovihe is therefore to be welcomed. 

Tb'e present essay was first printed as an introduction 
to Lapiacets “ Throne ai^alytique des probabilitds.” 

It gives in non-mathet 4 atieal language the [frinciples 
unittriying Laplace’s methods for dealing with the 
theory of probability, and shows how it is applied to 
'hrohlems of natural science — especially the astro¬ 
nomical problems to which Laplace applied Ids 
genius—^to, sociology and other aspects of communal 
life. Special attention is devoted to errors in the 
esthmatioii of probabilities, due to psychological rau.ses, 
and there is also a brief history of the methods of 
lorobability. 

Considerable modification has since been introduced 
»into the fundamental notion of probability,but Laplace’s 
essay should be read by all students ot mathematics, 
it Occurs the sentence : “ Uno intelligence qui pour 
(un instant donne connaitrait toutes les forces dont la 
; nature est animife et la situation respective des circs 
qui la composent, si (faillcurs elle etait assez vaste 
pour soumettre ces donnees iV I’analyse, embrasserait 
, ‘dans la mcme formulc les mouvements des plus grands 
corps de I’univers et coux du plus leger atoine • rien 
no serait incertain pour elle, et I’avonir comme Ic pa.sse 
seraft present h ses yeux.” S. Brodkt.sky. 

Dis-pWcehient InieyJcYonieti'y al>l}liyd to Acoustics and to 
Gravitation. By Prof. Carl Barus. Pp. viil + 149. 
Publication 310. (Washington: Smithsonian Insti¬ 
tution of Washington, 1921.) 

Prof. Barus’ Vork is divided into tw'clve chapters, 

■ and occupies an mtcrniediatc position between the usual 
. textbook dealing witlt routine work and the ordimtry 
type of original resoarcli which attacks and solves some 
■' specific and definite problem. It is tkroughout ot an 
exploring nature and may be said to investigate lh« 
suitability of intetlerometry .as a method for research 
..'in various .branches of acogi^ics and gravitation. In 
the first chapter the open rsercuty manometer, when 
read by interference, is disctissed. In the second, the 
interferometer fj-tube is used as an absolute electro¬ 
meter, The third deals with ftcoustic pressures, the 
fifth treats of the jrompression of a sound waive in a 
:pipe, and the sixth with the vibration of a teleplione 
plate* In' the' eighth aid iollowing 1 ...ipters various 
gravitational problems arc approifthed. The book is 
a stdrehousc of unusual 'experimental methotls and 
tnay be consulted with advantage by ant one about 
to commence investigations along the lines indicated. 

.Btiblic<itioiis,of the Washburn Observatory of the Vmver- 
sity of Wisconsin. Vol. X. Part 4 ; Observations of 
L)(?» 4 fe-S/»rr,\i 907 -f919. By George C Comstodt* 
sllp< i 6 i;vV(M*disori, WiSi;;Wwhbum Observatory, 

■,;lf ' 5 • ,1 ■' * ‘ t 

‘‘.Tlfi Voltim6,',»mdiw .netice form? ,a,.caj^ogneiof all 

.the s^its!«ade'wi^th.the i6Tmch 

■refractpr■^|^ljMTt^bs«rvM(iry fay profr Comstock 

„ . 


faatween' 1^7 tand kfithmaine* of his earlier 

'o^ervationi with the, same 'instrament ftofii, 1889 to 
ytpo? are alsd'given} so* that it % possible to detect 
chafiges,. There are some 300 .stars jn the c 8 ta,logue, 
including fhbst of f;he well-known binaries. , 

The probable errors are given as 'Oj fpr 

separations less than o''‘5, and o®.o. b*‘P7 for tb 


o -j, and o^.p, b'-pf for thPse 
between i’ aftd 4". Wires illuminated lijr red light 
were employed. This involves the possibility of sm^l 
errors through unequal relraction of the images of wiie 
and star in the eyepiece, unless the latter is achromatic. 

A list is given of the eyepieces, which are either R^ms- 
den or Kellner, with powers varying from rpfi to r 54 ® J 
about 800 was commonly used. A. C. D. C. 

Drugs in Commerce : Their Source, Preparation for the 
Market, and Description. By J. Humphrey. (Pit¬ 
man’s ComRion ('onimodities and Industries.) 

.\i + ii6. (London: Sir Lsaac Pitman, and Sons, 

, Ltd., n.d.) 31. net. * 

Mr. lIuMPiTRF.Y lias contrived to-include within the 
moderate compass of 113 pages of text a good 
account of tlie ilrugs of natural origin found,,in com¬ 
merce. The information giveji includes descriptions 
of the drugs, iTotes on their constituents and sources, 
of supply, and ill most cases some pffrticulars as to 
tlieir modes of preparation for the market. Great 
pains have evidently been taken to secure accuracy, 
liut it should have been ]iointed out that the “ hen¬ 
bane ” imported from Kgypt is not derived from 
Ilyoscyamus niger. 

The tiook contains six iilates illustrating the more 
important drugs, e.g. cinchona, ergot,.^ opium, and 
jaborandi, and six more sliowing scenes in drug ware¬ 
houses at the London Docks and methods of packing 
and selecting tlie spices, surb as nutmeg and cinnamon, 
used in medicine. The hook can be cordially re¬ 
commended to any one desirous of obtaining general 
information regarding tliis interesting and little-known 
group of commercial products. 

Memoirs of the Geological Survey : England and Wales. 
The Water Supply of Cambridgeshire, Huntingdon¬ 
shire, ami Rutland from Underground Sources. By 
W. Whitaker. Pp.'ivusy. (Southampton : Ord¬ 
nance Survey Ofiicc ; Ixindon : E, Stanford, Ltd., 
1922.) 7s.net. 

Thu latest additiqp to the series on the underground 
water siip]ilics of England deals Vith three counties 
wliich lorm a convenient unit. The counties being agri- 
cullurak -athcr than industrial or manufacturing, ve«y 
large water supplies arc required in few cases. Supplies 
are obtained chieflv by means of wells, but some water 
ib obtained from springs, notably the supply of the 
town of Wisbech, which, however, obtains its water 
from the county of Norfolk. At least one town of more 
than 5000 inhabitants seems to have no, public supply. 
Chalk and, to a less extent, lower greensand are the 
sources ol water in tliese counties. The Oolites and 
Lias are also of some importance. The value of 
clialk in' this- respect in the south-east of Bngl^d 
(4>rresponds' with, that of New Red sandstone in the 
(Midlands. In addilioii to full details bf the wSlls 
;and springs in tfae three counties ,Mt. "Whitaket* gives 
‘some ufieful iiiicatiorts as regards enlarging and im- 
provioig existing Supplies. ' 
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Letters t 6 the Editor. 

[TAe Editor does not hold hUhself responsible for 
opinions expressed by his correspondents.- Neither^ 
can he undertake to. retumy or to correspond with 
the writers of rejected \nanuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications .^, 

The Stature of the Scottish People. ^ 

On the data published in the " Final Report of the 
Anthropometric Committee" of the British Associa¬ 
tion (1883), the Scottish people have been regarded 
as being considerably taller than any other British 
nationality. The following letter from Dr Ales 
Hrdlitka, of the United States National Museum, 
Washington, D.C., shows that, tlirough an error in 
computation, the Scots have had nearly two-thirds 
o^an inch added to their real stature. '* 

" In preparing my report on the ‘ Stature of the 
Old Americans ’ I had occasion to look up. among 
other thingjs, the principal records of that nature on 
the Scotch people I found quite a number of these 
and they au showed fairly harmonious results, with 
one exception. This was the record on the Stotch- 
men in the ' Final Ffcpor.t of the Anthropometric 
Committee' of the B.A.A S, 1883, p. 256. This 
record gave results that w-erc so much higher than 
any others that I was finally led to a re-computation 
of the series. Taking the number of persons measured 
and the record in inches, m which the measurements 
were originally recortled, I found to my sui prise a 
different and a very |>erceptibly lower avcrag<“ 
The averages given in the Report were 68-71 in 
or 174'6 cm., while I obtained 68-i in. or 172-97 cm 
" I should be thankful to you if you would bring 
this matter to the attention of the members of the 
Anthropological Institute, and liave it looked into, 
and if it should be found that an error has been made, 
then I think it w'ould bo advisable for sonic one to 
publish a little note on the subject, for the figures of 
the Anthropometric Committee have been widely 
utilised (see Ueniker, Martin, etc.) " 

I have not checked Dr HrdhJka’s estimates, but 
I have no doubt that they arc right. The average 
stature of the four British nationalities thus amended 
reads: Scottish, 172-9 cm ; Irish. 172-6 < m , 
English, 171-2 cm ; Welsh, 109-4 

Arthur Kfith. 


Advanced Mathematical Study"and Research 
at Cambrhlge. 

<i.1t has been suggested bi me that attcntuvi miglit 
well be directed through the columns of Nature to 
a point in the regulations of the University of Cam¬ 
bridge which prevents many graduates of other 
universities taking advantage of the opportunities 
Cambridge offers for advanced mathematical study. 

In most universities other than Cambridge our 
best students of mathematics now usually read for 
a degree in science. They have passed an entrance 
examination of a standard far higher. I need scarcely 
say, than that of the Previou.s Examination. But 
neither in their entrance examination nor in their 
course need they have taken or Greek. They 

arc thus cut off from the privileges of affiliatiois, 
which include exemption from Ahe I^evious Examina¬ 
tion and permission to take their degree on Part 11 . 
of the Tripos after a residence of two years. '• 

It is true that graduates of other universities may 
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proceed to the degrees of and Ph.Di art; Cam* 
bridge 1)y research, without -aayA-questkm** being 
asked as to-the naturt of their entrance examination. 

in my opinion, at lelist, fbw oi the gr^uates of 
the Scotch universities, the newer English univei^ties, 
and the universities of the Dominions are readty to - 
devote themselves to research dn mathematics 
immediately after graduation. What»they want at 
that stage is Just such advanced instruction as 
Cambridge now offers in the subjects of Sbhedule B 
of Part 11 . of the Tripos. They should be able to 
take the Part II. exammsjtiofi easily after six terms. 
Before the end of that time^they may have„begun 
some research But the man who wishes to become 
a professional mathematician should continue re¬ 
search work for at least two years after taking Part 11 . 
Some of the time would be spent at Cambridge ; and 
one or other of the great schools of n^^thematics at 
Paris, Rome, Berlin, or Gottingen should certainly 
be visited. 

Oxford admits to the .status of Senior Student any 
person who has obtained a degree at an approved 
university after a three-year course, the degree al^ 
having been approved by the Hebdomadal Council. 
If Cambridge would modify its regulations {or 
admission to the privileges of affiliation so that our 
best graduates in mathematics could take the Cam¬ 
bridge B.A. on Part 11 . after six terms, I believe its 
school of mathematics would receive a larger number, 
of brilliant scholars, and ther^ wo^ild be more of Our 
mathematicians at home and abroad engaged in 
research. H. S. Carslaw. 

The University, Sydney, May i. 


Condition of Electrolytes In the Blood. 

Are the salts pre.scnt m the blood ionised to an 
equal extent as similar concentrations of these salts 
in aqueous solution ^ Are the ions absorbed by the 
protein '' These are (juestions that have been attract¬ 
ing the attention of physiologists and biological 
chemists Investigators liave attemffted to answer 
these questions prim ipally by two methods-^om- 
pensatory dialvsis of the serum (Rona, Michealis, and 
their co-workers) or filtration with pressure (Starling, 
('iishny, Kichter-Qiuttner). ‘ ‘ji¬ 

lt seemed \vc 5 rth wlnle to determine the concentraf,> 
turns of othei ions by electromotive force measure 
ments, as is done in the case of tVie hydrogen-.ion. 
Accordingly, a o-2 per cent sodium amalgam.that is 
but slowly decomposed *^vas used as a scidiBrn elec- 
tiodc. After measuring the E.M.F. of this electrode 
against known concentrations of sodium chloride of 
hnow'n degree of ionisation, the normal potential of 
this amalgam electrode was obtained. The E.M.F. 
ol sanqih's of serum and plasma were then measured. 
Wlien from these readings the total concentrations of 
Na present weie recalculated! on the basis that the , 
degree of ionisation of the sodium salts w'as the same 
as 111 ail aqueous solution,* the calculated Na con¬ 
centration jind that fo'und by analysis w*ere in v^ 
good agreement. For example in two samples the 
calculatijil valuesof sodium were 3-51 and 3-67 grams ; 
the values found were 3-46 and 3-65 grams ber litre. 
Thus the conclusions of the aforementioned workers 
that Na is not bound in the serum, because it can be 
dialysed and filtered in toto, has been Confirmed. 

To determine the concentration of. Cl-ions, an 
Ag/AgCl electrode was used. By calculations simifar 
t6 those outlinad in the case of sddium, it was found 
that the qu^Jtities of Cb present calculated from 
'E.M.F. measurements of serum and plasma, 0*1'the 
.assumption that we wene dcjaling witlj an aqueous 
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solution. o£ sodiora chloride, were in ^ood agreement 
with those iound by anelysia. Thus m two samples, 
for example, the totals icx. chlorine calculated as KaCl 
•were 6 443 imd 6-541; the totals fouhd wfre ^.535 and 
6‘6r grams. Chlonne likewise is apparenily as free 
as in ah aqueous solution. 

The writer is at present developing a calcium elec< 
trode to dcteMnine the state of calcium in the blood. 

Benjamin S. Neuhausen. 
Johns Hopkins University, Baltimore, Maryland. 


t • • 

The DlmensioBs of Area. 


In my '* Physics," pp. 423-426, it i.s maintained 
that it IS incorrect to attribute to area (or volume) 
the dimensions L* (or L*); but no example of an error 
arising from* such attribution could be given II 
has since occurred to me that an excellent and 
important example is provuled by Child’s high 
vacuum current law, according to which <r, the 

/ ^ \ 5 Y? 

current density, is proportional to • 

The laws assumed in the tle<luction of tins relation 
V 

are (i) . . A - a . e (Poisson’s equation), (2) <r. /. A = 


^ ■ e . V, (3) m . e* -7 . r . V, where A and v are area 
and velocity, an<l a, fi, 7 lornial constants or no- 
dimensional magnitudes. If in place of A we write 

t*, we find that is no-dimcnsional for 


all values of w The .solution is ambiguous and the 
Child relation is not dediuible by dimensional argu¬ 
ment, as it clearly ought to be It, on llie other hand, 


we retain A, is tlie only nO'diraensumal 

magnitude indei>endcnt of A and v , we obtain a 
unique and concct result 

The removal of the ambiguity must be due to the 
introduction of some additional law 'J'his additional 
law is that the ratio of the area in (i) to tin; area 
in (2) is independent of /, or Unit I is ])eipcndiciilar 
to A in both cases, or that the electrons follow the 
lines of force. If wc omit the iinpovlant magnitude 
shape in stating the dimensions of A, this law cannot 
be introduced into the dimensional argument, because 
th 're remains no magnitude to inea^uro direction. 

llte additional law is not quite strictly true bccaitfie 
of ti'c inertia o#tlic electrons It follows, Iherefin-c, 
that if the electrodes are arranged so that the curva¬ 
ture of the lines of force is \«;ry great, small departures 
from the Child relation arc^to be anticipated But so 
long as the curvature is small, the relation will hold 
if the systems comparc<l are gcoinetiically similar, 
differing only in their si/e /.• So far as I know, tlie 
relation has hitherto been proved only for parallel 
plane and concentric cylindrical electrodes ; experi¬ 
mentally it is known^io be true o\ '> a miuh wider 
range. Norman Jc C.\Mrui'iL. 

19 Holland Park, W.1.1, Jum-4. 


The Resonance Theory of Hearing. 

Mr. Ackermann (Nature, May 20, p. 6^9) is 
probably correct when he states that the first in¬ 
coming sqund wave sets* all the resonators of •the 
ear temporarily in vibration, and also, that as the 
sound waives continue the vibrating resonators 
decrease in numbfer until only tliosefire left ill mofton 
that are executing either aympatlietic or forced 
vibration in r, time with the incoming sound waves. 
But eu^y he haa^ left out of account the probable 
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amplitude of the motion performed by the resonators, 
and the probable physiological properties of the 
mechanism, when he judges tlie intensity of the sound 
stimuli sent along *the auditory nerve to the brain 
to be directly proportional to the number of re¬ 
sonators tSiat are,swinging at any moment ? 

At the present time*we have practically no in¬ 
formation concerning the type of respond given by 
the auditory n<yve. It may, like certain motor nerve 
fibrevS, obey the all-or-nothing law, or it may conduct 
with a decrement, or it may be graded ip its response. 
But in all these calcs the amplitude will be an 
important factor in deciding the rcspon.se given by 
any one hair cell and nerve fibre. But there are, 
J think, other physiological faclore which Mr. 
Ackermunn has overlooked. Tor although we cannot 
directly stimulate the hair cells of the cochlea 
electrically and ascertain the approximate relation¬ 
ship between strength of stimulus and strength of 
response, so^tliat wc can demonstrate clearly that 
•Hie auditory mechanisms have such physiologwal 
pro|>erlics as threshold, latent penpd, simultaneous 
and succc.ssive contrast (as wc can, for example, in 
the case ol the skin end organs), yel we have sufficient 
evidence that these properties are exhibited also by 
the authtory mechanism as by the other organs of 
-speci.il sense. Kcconsidering now the case that Mr. 
Ackermann lias taken, and ftssuming as a basis for 
cak ulation -- , 

(а) that the sound wave energy entering the ear 

m unit time is constant , 

(б) that the ]>itch is constant, 

(c) th.it the mean amplitude of all the resonators 
in vibration at any one time is inversely 
proportional to the number in vibration ; 
and 

(of) that the energy available for distribution is 
proportional to the length of time during 
which the sountl waves Yiave been arriving, 
1 c tliat none of the energy entering the 
cochlea has been lost in eddies, friction, etc.; 
the following table shows the number of oscillators 
lu vibration and their mean amplitude : 


Ko r.f Snunil W.ivPH 
ftoiri C'jmmon CViiicnt 

N't> of Ro.ointora 
m Vilitatioii 

Mean Amplitude. 

I 

6000 

•003 


1000 

•03 


600 

•08 

4 

45 « 

• *13 


4.50 

•21 

() 

2t)0 

•31 

* 

240 , 

■44 

8 

200 

•60 

9 

170 

•80 

«• it) 

150 

I'OO ^ 


U will bt; seen that after one sound wave 6000 
resonators .ire m vibration with an amplitude of 0*003, 
whereas after 10 sound waves 150 resonators only 
I are swinging with an amplitude of i. The table 
shows that there is a rapid increase in the mean 
amplitude of the vibrating resonators at the com¬ 
mencement of a tom* 

There is no pretence of any exactness in the above 
values. They merely illustrate the kind of results 
to be expected It should be noted further that at 
•any insta^at those resonators approximately "in 
tunc " with the inQommg sound waves will liave 
amplitudes considerably greater than the mean 
value, others nearest to those which are coming to 
rest will have amplitudes less than the mean value. 
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Therefore, even after one complete mund. wave 
will be already a clearly markedrsalecti^ 

" in-tune " group of Tesonatora. ^ 

Taking now the ■ trflivsioiOgicaA effects into, coo^- 
sideration, the threshold factor will definitely rule» 
out all amplitudes' below a certain vala«;, so that' 
after a certain number of sdand waves have entered 
the ear the'eimplitude of the "in-tune" resonators' 
will be the first to rise above the threshold and will 
cause impulses to pass up the audi'tory nerve. A 
little latpr a larger number of resonators will have 
reached amplitudes above the threshold, so that there 
should be a gradual increase in the number of reson¬ 
ators in active response, until the full steady value 
is reached. . Calculation shows that the “in-tune" 
resonator should attain 90 per cent, of its final ampli¬ 
tude ip eight vibrations. On the resonance theory 
one would therefore expect a gradual rise in the sound 
intensity occurring in a time interval of the order of 
10-20 vibrations of tlic incoming sound waves {i.e. 
i/^5-i/i2 sec. for middle C). and not a fall as Mr. 
Ackermann has suggested in his letter. It would 
seem that this Effect is responsible for the absence 
of roughness at the commencement of a tone due 
to the imperception of the transient vibrations of 
“out-of-tune" resonators. 

Now if the rise of sound intensity is a gradual one, 
what, it ntay be asked, the mode of pfreeption of a 
tone Wliich starts with large amphtude and gradually 
diminishes as it goes on— eg. a piano note? In 
such a case it would seem that alter a very few 
vibrations, the swings of the resonators must roach 
such an amplitude that their motion is perceived. 
In this case, then, the vibration of “out-of-tune" re¬ 
sonators makes itsqlf perceived because the auditory 
nerve fibres are taking up resjxmsos before there have 
been sufficient incoming sound waves to damp out 
the " out-of-tunc " resonators.. It would seem to 
be this effect which gives the transient harshness.to 
the commencement of a piano note, causing it to 
sound to the ear as if it sbirtcd with a consonant. 

H. Hartridoe 

King's College, Cambndge. 


An Experimental Towing-tank used by 
Benjamin Franklin. 

In the " Calendar of Industnal Pioneers ” in 
Nature, Mav 6, p. 598, relative to the anniversary 
of William I^roude,-your correspondent says: “His 
(Froude) wolk led to the construction by the 
Admiralty of ttie experimental tank at Torquay, 
the first of its kind over built." 

It will be doubtless interesting to readers of 
Nature to have it brought to their attention that 
B^jamin. Frinklin in his many and varied in^pstiga- 
ti(^' in philosophical subjects investigated, to some 
extent, the difference of navigation in shoal and 
deep water. In a letter written to Dr. John Pringle, 
May 10, 1768, he gives the results of experiments 
made along these Tines. The letter tells of how, 
during a trip with Dr. Pringle in Holland, it was 
brought to their attention that tlie treckschuyt in one 
of its, trips went slower than usual, due, as the 
boatmen explained, to the water in the canal being 
low. ' After h|8 returp to England, not being entirely 
satisfied with the boatman's explanation, Franklin 

S uestioned -the Thames river watermen and found 
lem all agreeing. As to fact,, bub differing widely ipt 
expressing the quan^ty of jthe difference. He, 
therefore, designed the'ioUo^ing experimeni;, which 
in its nature is a forfeninn^ of.;the“ ntqd^-towing- 
tank. I quote from his letter : ' ^‘ ■ 
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cl^,- ^ed ^ 

edge, jb;repre8ent od 

, yearly the same length and'breadth, thut/ biemg'put 

- into the waber,. might vbe sunk ’ to. ani 
fiied by little wedges wheite I wOuld have 

it stay, in order to make different-d^p^ 
leaving the surface at the same height-with to 

the sides of the trough. I had a fittle boat Sriofin 
of a lighter or boat of burden, six inches long, iwo 
inches apd a quarter wide, ,?»n4 one inch and aquSbrter 
deep. When swimming, it drbw one inch vi^tep.-^ To 
give motion to the boat,*-! fixed one end-of a long silk 
thread to its bow, just eyen with the water’s edge';! 
the other end passed over a well-made bra^ pulley 
of about an men diameter, turning freely on a smau 
axis ; and a shilling was the weight. Then, placing 
the boat at one end,of the trough, the weight would 
draw it through the water to the other. 

‘ Not having a watch that shows seconds, in 
order to measure the time taken up by the boat in 
passing from end to end, I counted as fast as T could 
count to ten repeatedly, keeping an account of, the 
number of tens on my fingers. And as much as 
possible to correct any little inequalities in my 
counting, I repeated the experiment a number of 
times at cacli depth of water, that I might take the 
medium. And the following are the results : 



Paul Whitney, v 
II.S. Coast anti Geodetic Survey, 
e Washington, DC., May 22 . 


An Experimental Conflrfnatlon of the'Kinetic anif' 
Molecular Theories of Magnetism. ' 

Curie's law states that ferromagnetics .above the 
critical tenipcratiiro behave in such a way that the 
susceptibility (A) is inversely proportional -to the 
absolute temperature {'I'), in si?ort, that the product 
A . r is a constant.,, The physical meaning of this 
! law is that when the molecular .magnets hdive 
complete freedom of vdtational moveflients,. 
energy of mdgnetisation is then oqly opppsed by '^p. 
energy of thermal agitation and, consequently,, 'imy 
given statG is a state of equilibrium.. ■ ' ! ' , 1 

Below the critical temperature compUcationS-intrd^ 
ducecl by the mutual magnetic actions ot tw 
cul^s, one on the other, and by the appr<»cK tq a* 
s^ration limit have obs^red any such 
It is,^ however, p(»sible to eliminate, ojr aapMfffor, the 
eff^cto fii th€s% 4istntbitig 'jiadtois, 

' expferiifients, imder hyiieresisrffqei conditij^,., tippn 
the ,variation 
. ExtierinffintS 'Of 
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.th^ that the 
lunitawodi’^ia. found' to 
tite dtat^: «t}^ •t 3 ^ rehition 

^oiiito^> ia, WpptXxjfi^tely satisfied.' but 
. rAttgfc^ now ia, oV a Very difier^t^magnitude 
£r%'t]ra fqrficier one, There fs, however, this simple 
and importajit relation between the constants in 
'tbeill^ statesr-ttheir ratio is the kinetic energy per 
MMtifw ieftipercUare per gram of two degrees of freedom, 
•and:» thus immediately connected \vith the gas 
' eonstant R. This result*is of importance t^pcause it 
8 bc»w(| t^t, the chanj|e from the ferromagnetic to 
the paramagnetic state is ^Quantitatively explicable 
as' diqp to acquisition of the kinetic energy per 
•Unit’temperature required for the two degrees of 
Totatibnaf freedom which are etfective in controlling 
ma^etic su^eptibility. 

‘ Thus there is proof from magnetic data alone, 
indep'endently of thermal data, that the change at 
the ci^tical temperature from ferro- to paramagnetism 
^i« due to the gain of energy associated with two 
of freedom. 

‘ ^ This acquisition of energy-content ^ makes itself 
, evident in the increase of specific heat' which ferro¬ 
magnetics show at and above the critical temperature, 
ana is quantitatively in agreement with the magnetic 
result. 

, It is no longer necessary now to assume, as has 
.been done, that rfu immense intrinsic magnetic field 
is the cause of ferromagnetism, although it may 
'be convenient to introduce a fictitious magnetic 
field such that it will give rise to energy effects 
equivalent to the energy of two degrees of freedom. 

iTbe results which have been discussed above are 
alw a confirmation of the simple view advanced by 
Ewing in his earlier papers on the molecular theory 
of magnetism, in which he suggests that the loss of 
ferromagnetic qualities may be caused by the 
oscillations of the molecular magnets which become 
wider and wider up to the critical temperature, at 
wbipli point they pass from vibration to rotation. 

^ ' J. R. Ashwokih 

‘" May 30 - 

>■} , 

Molecular ^^lotropy in Liquids. 

a\ very remarkable fpature sliowu*by many liquids 
in experiments on the molecular .scattering of ligfit 
is that the scattered beam m a direction transverse 
to' the primary rays sho^s a large admixture of 
' unpolansed light, the pro^jorlion of this to polarised 
'light iu the .scattered beam being several times 
■greater than in the case ol the same substance m the 
'condition of vapour at atnu^sphcnc liressurc. Tins 
/fact seemed at first very puzzling , an explanation 
is, however, now forthcoming. A theory of the 
'phenomenon has been worked out by the writer 
which not only explains the facts oi a simple and 
quantitative manner, but has #lso pointed out the 
■^ay to further fruitful research. It may be briefly 
i^icat^ed as follows: * • 

^ ^ The polajised and unpolariscd parts of molcciilarly 
.ec^tter^ light may be conceived as arising in two 
j distinct ways; the former is a mass-efject arising from 
ibe fherraal fluctuations of density m the fluid, and 
Its Tpagnltudq is given by the Einstein-Smoluchowski 
\ fqc^Lula - ; « • • • 

the ciqmUtion of Vapour to t^t 
' of i . more cfpwly 


packed together, It, inereascS Jniw%^IdS 8 
propOrffon td'the increased deniritjL', Tho ^UtipcAarised 
pa^ of the scattered light is, on othor hafid, a 
moiscuiar effect, aefti its magtiituda mcnsttises'simply 
in proportion to the numb^ of siqltcules per unit 
volume. *1116 la^io of unpolarised to polarised part 
of the scattered li^Ht shduld therefor© be OonsideMbly 
enhanced. This is exactly what is observed. If Ij 
and 21, are respectively the polarised arid unTOlariscd 
parts of the transversely scattered light, the ratio 
may be determined experimentally by 
analysis with the aid of a double-image prism and a 
nicol. The Table below shows in the second column 
the value of this ratio as determined by Lord 
i<ayleigh for certain substances in the state of 
vapour, in the third column the value of the ratio for 
the liquid state at ordinary temperature as calculated 
from the writer's theory, and in the fourth column 
the value as determined by Mr. K. Seshagiri Rao in 
the present .writer’s laboratory. The agreement is 
significant. • 

Rauo ok Components of PoIarisation‘ 


Su^t.iiK e 

Obscived, 

V.tiwur 

Calc iiUted, 

0]MCrvi»d, 

Liquid. 

• 

Ethyl Ether . 

I'er 

1-7 

Ptr cent. 

10*^ 

For c«nt. 

8>2 

Ucnzcne . 

6-0 

.ws 

39-8 

Chloroform 

3-0 

I8*2 

15*5 


Wc may also view the matter in another way. 
When a substance is m the state of vapour under 
small pressures, botli the positions <ind orientations 
of its molecules arc absolutely at random, and 
assuming the molecules to be celotropic, the degree 
of imperfccUon of polarisation of the light scattered 
by it may easily be calculated, as has been done by the 
late Lord Rayleigh On the other hand, in the liquid 
state, the packing of the molecules is so close that 
their ordering in space is no longer at random; but wo 
may siiH. at least in the case of ordinary liquids, 
consider the onenlations to be arbitrary without 
serious error. If wc take this into account in deter¬ 
mining the resultant effect of the waves scattered by 
the individual molecules, we should be led to the same 
result as has been mdicalcd above. 

'The theory put forward has other notable successes 
to its credit. Einstein-Smoluchowski formula 

indicates that though the density of a liquid 
diminishes witlrinsc of temperature, its scattering 
power should increase and become very large as the 
triticnl temperature is approacJied. Similarly, as 
the l€ nperature is increased, the scattering poj^er 
(fi the saturated vapour should increase much more 
rapidly than in proportion to its denrity. A.ccord- 
ingly, in both cases, we should expect the polarisation 
of the scattered light to improve steadily with rise of 
temperature and become practically complete as the 
critical temperature of the liquid is approached. 
Experiments with benzene liqu^ and vapour made 
by Mr. K. R. Ramauathan have quantitatively 
confirmed this prediction. A similar unprovement 
in polarisation has also been observed by Mr, V. S. 
Tamma in experiments on tlie scattering of light in 
binary liquid mixtures as the critical temperature 
•for separation into’ two phases is approached. 

• • ' C.'Vv.R aman. 

a 10 BowWar Street, Calcutta,,^ ' ‘ / 

•-* . * • \May II, 1022. . . 
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Receot InvestsgatKms of the IJBke DwelUx»ga of Switzedaad. ^ 

By Prof. Eugene Pittard, University of Geneva. 


A S a result of the persistent drought at the begin¬ 
ning of 1921, the level^ of the Swiss* lakes fell 
considerably, and hitherto - unsuspected depths were 
brought to light. This phenomenon was particularly 
marked in the three lakes of Neuchatol, Bienne, and 
Morat, in which important areas had already been 
laid bare by the regulation of the waters of the Jura. 
Long stretches of beach which, until that time, had 
not been accessible to the inhal>itants of the shore, 
completely modified the aspect of these lakes. 

During the early months of 1921, in those district.^ 
in which the men of the polished stone age had built 
their dwellings, a large number of piles gradually 


f • 

culture of these andient populations. We have 
obtained, to some extent, an insigt^t intOs their' mode 
of life; we can frame hypotheses as to their race; blit 
there axe still many problems which requife elucidation. 
L will indicate here a few of these problems #hlch 
relate to the neoliiliic period. 

I. We^do not yet know,,with certainty to which 
ethnological group to assign tAc builders of th^. lake 
dwellings and their successors up to the end of the 
bronze age. It has been held, on the evidence of 
bones recovered from among the piles, that this type 
of habitation was invented or introduced by Ijrachy- 
cephalb—until that time unknown in Western Europe. 



l-K.. I — P.ul of Mlc at (.rcnif, Lak'‘ of Mor.it 


emerged whic^i the present generation liad seen only 
under several feet of water. It was a revocation of 
vanished ages which appealed to t^e emotions. It 
enabled the imagination to reconstruct more readily 
a j?icture of those who, thousands of years ago, were 
the authors of the greatest of social chang<?s when they 
introduced the cultivation of cc.rcals, the domestication 
of animals, and the like. From day to day more and 
more of the substructure of these cities of tlie lake 
was uncovered, and from ail parts travellers came to 
look upon this impressive .spectacle, whicli perhaps 
we shall never see again. 

It will be readily understood that such exceptional 
conditions encouraged Swiss men of science to under¬ 
take fresh investigations on several of the lacustrine 
sites. 

l^ie numerous finds which have been Snade since 
1854 in all the lakes which were at one time inhabited 
by men of the stone age and . the bronze age har/e 
enabled us to reconstruct, in great part, the material 

NO, 2748, V0L“ 110] 


Further, that this rare held its own on the Swiss lakes 
until the end of the neolithic age, when dolichocephals 
begin to appear in the lake-dwelling sites, coming, 
perhaps, from the nofih. (Their ctlinical affinities 
also are still to f)e determined. Will our hypotheses 
ijtand ?) 

2. The dispositions of lake-d\<^lling sites, their town 
planning, it one maf use the phrase, is, in essentials, 
unknown. ICven the extA-nt of the ground they covered 
in many cast% has not been determined exactly. 

What exactly was the topographical plan of each 
site ? W^re the sites, that is, those of the same epoch 
and situated on the same lake, arranged on a specific 
plan, identical throughout, or was a free rein given 
to 'the fancy of the builders in each case ? In other 
words, was there a type of lake village; and,,if so, 
wb^it Mras it ? j^Was the lacustrine city "an org^ic 
wholej with houses grouped on one .frontage, or 
was it composed of a series qf s^all Jslands, aod, in 
that case, what were the, dimensibns.#nd dispositions 
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of these islands ? Did they communicate with one 
another by bridge or by navigable canals ? If so, 
what were the measurements and arrangement of 
these bridges or canals ? ^ 

What . was the form of the dwelfings ? Those 
authors who hive attempted to reconstruct groups 
of lake dwellings have differed remarkably in their 
attempts. These diversities show how little solid 
basic there is for our knowledge in this matter, not¬ 
withstanding the evidence from sites such as Schussen- 
ried, Robenhausen„Niederwil, etc. Was the settlement 
protected against thfc Waves caused by •ijrcvailing 
winds by some projecting* construction—it may be 
assumed, a stockade of piles ? 

3. Do the most important of the articles in daily 
use by the inhabitants of the lake dwellings m the 


tions on sites which are always submerged. The 
diving bell alone can be used. It is for this reason 
that the persistent drought at Uie beginning of the 
year 1921 has proved so favourable to research. 

Let us now consider the results which were obtained 
in the course of recent investigation. 

Very few human sk^etal remains of neolithic age 
were found; but an important discovery was made 
at St. Aubm^ In the lowest stratum of this site, 
which is the oldest of the Swiss neolithic lake-dwellings, 
M Vouga found a human cranium, which was sent to 
me. It IS unquestionably dolichoeeplmlic. This is 
the first piece of definite evidence of this character. 
Dots it affect previous liypotheses as to the race of 
the builders of the lake-dwellings ? I do not think 
on such slender evidence we can maintain that it docs. 



Fig. 2 .—Part of tl>e Ni*blitlm' site at Oreng, l-akc of Moral. 


neolithic period date fijim the beginning ot lake 
settlements.? Were the* various types of objecls 
which are exhibited in the cases of our museums 
invented at different ages in accordance with the 
growth of needs, or were they in use in the eailiest 
period ? This question can be settled finally only by 
stratigruphical study. 

4. Were the five domesticated airmuls of the neo¬ 
lithic period (the ox, the dog,*1110 jiig, the goat, and 
the sheep) present in the parliest period ol the lake 
dwellings, or may we accept the suggest if>ns put forward 
by various authors that these domestic animals were 
introduced gradually during the age of polf!>hed stone ? 

These are a few of the questions which still await an 
answer, notwithstanding thb numerous investigations 
which have been undertaken since the memdrable 
winter of 1353-54. The solution of these problems 
is naturdly very difficult owir^ tathe natyre the 
ground upon which investigations ^ve to be carried 
out. It is not easy to make stratigraphical observa- 
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The skull in question is feminine, from Which fact 
we may conclude that it belonged to an inhabitant of 
the site at St. Aubin and not to a foreigner, whose 
head might p?rha[)s have boon brought home as a 
trophy of war. The discovery, however, is of import¬ 
ance.. l^ecau'se it was made in the course of inve^iga- 
tions on stratigraphical lines. It is not a skull un¬ 
earthed at hazard from the mud or sand. It was 
tn situ. 

In the course of the spring and the summer of 1921, 
two detailed topographical surveys were made—one, 
at my suggestion, at Greng in the Lake of Morat (Figs. 
I and 2) by MM. Lc Royer and Winkler, the other on 
the foreshore of Geneva. This is the first time that 
any wtirk of this character has been undertaken in 
Switzerland. The station at Greng was not com¬ 
pletely surveyed. A record was made of the position 
of those ^iles only which were left uncovered Uy tlie 
fall of the lake and of those which were in shallow water. 
»At Geneva, work of considerable extent was undertaken 
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by MM. Le Royer and Blondel. It has recently been 
completed (April 1933). Among the conclusions which 
emerge^ it is now clear that the inhabitants of the lake- 
dwellings in the polished stone age iiad constructed 
stockades facing the open water, for protection 
against the waves raised by the prevailing northerly 
wind. These breakwaters must have afforded the 
dwellings relatively smooth water. From these in¬ 
vestigations it may also be concluded fhat the lake- 
dwelling sites of Geneva were of considerable size. 
Unfortunately of these there remain to-day only some 
thousands of piles implanted in the bed of the lake. 

Geneva is thus one of the most ancient cities of the 
world, since man has lived on this site continuously 
ever since the neolithic period. 

The stratigraphical investigations undertaken by 
M. Vouga enable us to establish with certainty the 
succession of the types of industrial objects throughout 
the, neolithic period of the lake-dwellings. Several 
of our a priori conceptions based on typology must 
be abandoned. Thus the pottery of the earliest period 
is more refined, more beautiful, more highly burnished 
than that of later periods. In technique it approaches 
more nearly the pottery of the bronze age than that 
of the middle and upper neolithic. 

Thanks to a careful sfudy of the stratification of 
objects found at* Auvernier, M. Vouga has been able 
to plot out the progressive modification of several 
objects in daily use, such as the axe-haftmg sockets 
of stag horn, flint arrow-heads, and the hke.^ 

In many cases, however, stratigraphical study has 
only slightly modified classifications, such as those of 
Ischer, bas^ upon the typology of lake-dwelling sites 
which have been investigated wiili minute care. 

Other observations of importance tor the history 
of culture have also been made by M. Vouga 
The lowest stratum (IV.) has not \el yielded any 
of the spindle whorls which are necessary lor weaving. 
The art of drilling stone would appear to begin in 
Stratum III., but only in the triangular axe hammer¬ 
head. The true perforated axe hammer-head appears 
much later—in Stratum I. 

In Stratum 1 .—the latest—appear flint flakes of 
Grand-Pressigny type. Relations lietw'een Switzerland 
and western France are thus clearly established. 

For the first time all bones found in the excavation 
of a lake-dweKmg site have been prcser\cd. My 

» I would refer the reader to the reports publj-.hc“d by M Vouga in 
"Indications d’Antiquitfes suisics” m the Arck. smisji's a'Antkrop 0/» , i 
Geneva, 1921 and 1933 . , * I 
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j assistant. Dr. Reverdin^ .and my§elf have eiamined 
more than 4000 mammal^, 
of St Aubin.- Our qonclusiohs’ whipb aye yaiid'ordy 
in respect of the material ^btainea and for .thii .site,, 
may be sunAnarised as follows:—In the .hisoUtfuc^ 
period corresponding with the earliest lacustyine sites, 
the horse was not domesticated. It was not even 
hunted, or, if it was an object of the chase, its flesh .. 
was not brought back to the lake-dwelling. If thei 
were the case, would it not be permissible to sug^t 
a taboo as the reason ? The five domesticated animals^' 
of the neolithic period were*represented in the lake-’ 
dwellings from the earlieft times. Accordingly/ the ! 
suggestion that domestic animals appear at different ' 
stages cannot be accepted. It is true that these five" 
animals are not represented in equal abundance. At 
the beginning of the period of domestication, the goat 
and the sheep are much more rare than the ox, the 
dog, and the pig. 

For a considerable time man continued to rely for ■ 
his food-supply on wild animals, especially the stag ; " 
but the proportion of domestic animals rapidly becomes 
preponderant. 

As regards their culinary tastes, the neolithic lake- 
dwellers seem to show a preference for certain of the i 
domestic animals. The species of which they ate 
most abundantly were the ox and lha pig; next come 
the dog (though it is not certatti that the dog was 
eaten), the .sheep, and the goat. What is the reason 
for this order of preference ? Does it depend upon a 
special taste for any particular meat ? Would they 
not in that case rear in large numbers only those 
species which they appreciated most ? 

'j’he lake-dwellers m the stone age ate the domestic 
animals when they were full grown, except in the 
case ot the pig. This animal was frequently eaten 
while It was young, and even when it was still a sucking 
pig. The ox and the goat were never eaten when quite 
young. The distinction w'as dictated, without doubt, 
by the desire to use the milk-giving qualities of the 
cow and the goat, and also, perhaps, the sheep, as long 
as possible, but this explanation does not affect the 
males of these species. 

thus appears ^hat the exceptionally low water in 
the Swiss lakes in 1921 has not been witkout interest to 
science. Thanks to this phenomenon, some new,^nd in^i- 
portant facts have been recaded in the history of the 
culture of the neolithic lakc-&wellers and, a*t the same 
time, of all the neolithic peoples. 


Vitamm Problems.* 

By Prof. A. ITardkn, F.R.S. 


T he existence of three vitamins, termed A, B, 
and C, has now been firmly established and 
i general idea has been obtained of their distribution 
imong animal and vegetable organisms. Hitherto, 
:omparatively little quantitative work has been done 
n this direction, and further progress must depend on 
i more general adoption of quantitative methods. 
These are at present tedious and not very accurate, 
[n the case of each of the vitamins the requirements 
>f thet special animal employed serve as thi unit of 

» Abridged from a iMcourse dellvttdd ai‘lb« Royal Institution on 
>*riclay, April , 
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comparison and these vary considerably from in¬ 
dividual to individual, so that many observations are 
necessary if an^', even moderate, degree of accuracy 
is to be attained. Thus in the estimation of the^ 
antiscorbutiA potency of food materials, by the method 
worked out by Miss Chick and her colleagues at the 
Lister Institute, it has seldom been possible to achieve.. 
a gite&ter accuracy than about 35-50, per cent. This 
obviously imposes a very serious limitation on any ^ 
.^attenjpts to study variations in pOtei;cy, unless‘these, 
are of a very gmfs order. Another great,, diffici^ty 
inherent in, this'(find.’6f observation is thatwlwfi, the’ 

' . . ‘ i', * '■ '' -..-'v 
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potency is I9W, the neCps^K^,-dose 61 the material to 
£ test^ & condBfiiui^ingl^ and soon transcends 
what is p^issibV .iiithoQt Jaterfer^nce with , other 
necessary .cofcditions • of t^’ diet/ suqh^te' protein 
content, etc.' Very much/the same tongitiona'hold 
with' re^rd''t6 yitamin B, especially wheii this is 
estimate by the effect of the material on the'growth 
of rats; And', as a matter of fact, the great bulk of the 
woric carried out in America by this method is not 
strictly quantitative, but simply leads to the result 
that a certain ration does,^or does not, suffice for the 
growth of a yoong rat. t * * 

As rlgards Vitamin A the method of Zilvaand Miura 
promises to yield moderately accurate and consistent 
results. This is attained by keeping the experimental 
animals (young rats) on a diet totally deficient in 
Vitamin A until they have ceased to grow, %nd then 
ascertaining the minimum dose of the material to be 
tested which will induce definite and steady growth 
' for four weeks. Animals which do not cease to grow 
in three weeks are rejected, greater uniformity in 
the results being thus attained. The test material 
. is, whenever possible, administered quantitatively to 

t animal and not, as was formerly the practice, 
:ed with the ration in a known proportion. One of 
immediate results of the application of this method 
been the discovery that cod-liver oil, formerly 
dossed with butter as good source of Vitamin A, is 
reality 200-250 times as potent as butter and is, 
i loig with similar fish-liver oils, by far tlie richest in 
t'lii material of all the substances which have so far 
been examined. 

A further piece of information, which is essential 
for the detailed study of these substances, is their 
• behaviour towards heat, oxidation, etc. In this 
respect some progress has lieen made, and it may be 
stated with some confidence that both Vitamins A and 
C are moderately stable towards rise of temperature, 
provided that rflr he excluded, whereas in the presence 
of air they are rapidly inactivated. Whether the 
effect of air is reversible or not has not yet been ascer¬ 
tained. Vitamin B, on the other hand, appears not 
to be affected by air and is also moderately stable 
towards rise of temperature. None of the three 
vitamins is easily inactivated by hydrolysis under 
.Anaerobic conditions, and this fact has led to the 
interesting observation thgV Vitamin A, although 
usually associated, in the animal organism, with fat, 
is not itself a fat but remains in the unsaponifiable 
residue with almost unabated potency. This in¬ 
dicates how small a weight of the vitamin itself is 
necessary tor the daily ration of a voung rat. In 
some ca^es as little as i'» milligram of tlu oilissuffitient 
to permit of definite growth, andtif this only 1-2 jicr 
cent, is unsapKinifiable, whilp,. a.s is well known, the 
chief CQ^tituent of the unsaponifiabli* matter is 
cholesterm, which has itself no vitaminic potency. 
Tha actud req&irement of the vitamin ii^lf must 
therefore be of the order of 1/500 milligram per diem. 
The-other two vitamins have not been obtained in 
so,ppncentrated a form, but it appears highly probabl* 
that ^they jtoo are present in foodstuffs only in in- 
finitesirad amounts^, • > ^ ^ 

The origin of all ihree vitamins is to be sought m 
the yegefiable .k^dom^ The'production of Vitamin 
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j A has been followed (Coward and Drummond) from 
the seed, and jt has been found that it does not appear 
until the photoiiynthetic procesises begin. Thus sun¬ 
flower seeds are almost aevoid of it, and so are the 
etiolated seedlings formed when these seeds germinate 
in the dark* In tlje light, on the other hand, the green 
seedlings, grown in a meflium free frorti the vitamin, 
produce it freely. This vitamin is often closely 
associated witli* the carotene and xanthophyll of 
plants; so intimately, indeed, that it was at one time 
thought that it might be closely related to, if not 
identical with, one of them. The assmnation, how¬ 
ever, although very frequent, is not essential, and no 
definite relation can be shown to exist between the 
two. Vitamin C is either absent from seeds or only 
present in them in very minute amount, but appears 
when the seed germinates and before any green parts 
are formed. Nothing is, however, known of the in¬ 
active pro-vitftmin or of the process by which it as 
rendered active. 

Concerning the origin of Vitamin 6 a considerable 
amount of discussion has taken place. Its presence 
in a large proportion in yeast points to the probability 
that it can be produced without the intervention of 
light, and both in America anf^ in this country it has 
l)cen found that yeast can actually produce the vitamin 
when grown m a “ synthetic medium ” comprising 
only substances of known composition and free from 
the vitamin in question. Recently, however, Eijkman, 
in Holland, has obtained a contrary result, so that 
this question remains at the moment open. 

The animal organism appears to be unable, in 
normal circumstances, to produce any of these prin¬ 
ciples for itself, and lienee the amounts found in animal 
products depend ultimately on the diet of the animal. 
This opens up, among many other problems, the im¬ 
portant question of the vitaminic properties of milk, 
and there seems to be no doubt, from experimental 
work, both here and in America, that the.se properties 
are profoundly affected by the diet of the cow. Milk 
obtained in winter when the animals are stall-fed has 
liccn shown to he markedly deficient in Vitamin A, 
and there is also great danger of a deficiency of Vitamin 
('. One of the pressing requirements of the moment 
IS the careful quantitative examination of foodstuffs 
available for tlie feeding of cattle, so that a rational 
system of winter feeding can be adoptdB which will 
produce milk as good as that given in summer. Such 
an examination ^ould seem naturally to fall within 
the purview of the Board of Agriculture. 

The evil results of a deficiency of Vitamins B and C, 
especially m the diet of children, are well known— 
hcri-beri and scurvy, latent or patent—but the effect 
of a lack of Vitamin A is not so well recognised or so 
universally acknowledged. One school considers that 
a deficiency of this vitamin is at least a prominent 
factor in the causation, if not, as they formerly held, 
the sole cause of rickets. Others consider rickets to 
be a disease brought on by non-hygienic surroundings, 
lack of fresh air and exercise, etc. The latdst experi¬ 
mental results show that rickets (in rats) can infaUibly 
be produced by dietetic changes, but that the lack of 
Vitamin A (tees not of itself lead to the disease unless 
at the same time the ditft is faulty as regards the supply 
of palcium or phosphorus. This faulty mineral supply 
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does not usually lead to true rickets if sufficient Vitamin 
A be present, although the bone formation under these 
circumstances is not quite normal. This explains the 
well-known curative effect of cod-liver oil in rickets. 
So marked is the effect of this remedy, that JIcCollum, 
^ot appreciating the relatively enonpous coRcentration 
of Vitamin A present in it? compared with that in 
butter, as proved by Zilva, has suggested that cod- 
liver oil contains some other specific substance absent 
from butter, to which its great superiority is due. 
The difference, however, seems to be merclyquantitative, 
and the further complication suggested by McCollum 
appears to be unnecessary. 

These experiments on rickets have led to what 
promises to be a discovery of far-reaching importance. 
Rats on a diet, which in the laboratory will infallibly 
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produce rickets, do not acquire the disease if they are 
exposed to sunlight in the open air or to ultra-violet 
radiation, and rats which have ^acquired the disease 
can be cured by either pf these treatments, just as 
they can be^ cured by the’ administration of cod-liver 
oil. Sunlight and ultra-violet radiation haye also been 
found to be effective cures or preventives of rickets 
in children. The cures by light and by cod-liver oil 
seem to proceed in precisely the same way, and the 
idea naturally suggests itself, especially to the mind 
of a ciicmist, that the light, actually brings about the 
synthesis of the Vitamin fii the animal body just as 
it does in the plant, ll'his idea still awaits Experi¬ 
mental verification or disproof; but there is no. doubt 
that tlie discovery of this function of light will lead to 
profoundly important developments in our knowledge. 


^ - Obit 

Prof. W. CIowi.and, P'.R.S. 

P ROF. WILLIAM GOWLAND died on June lo in 
his eightieth year, lie had originally intended to 
enter the medical profession and actually worked with a 
medical man in Sheffield for two or three years. After¬ 
wards he became a student at the Royal College of 
Chemistry, from which he jiassed in iS68 to the Royal 
School ol Mines. Two years later he obtained the 
associateship both in mining and metallurgy. lie was 
awarded the Murchison medal in geolog\ and the Dc la 
Beche medal in mining. 

Ilis first post was that of chemist and metallur¬ 
gist to the Broughton (d[)pe: Company, Manchester. 
Two years later he went out to llie Imperial Mint at 
Osaka, Japan, and held the post of chemist and metal¬ 
lurgist there for six \cars. During tlie next eleven 
years he acted as assayer, metallurgist, and chief of the 
foreign staff at Osaka, and was for some time adviser to 
the Imperial Arsenal. 11 is work was of a decidedly 
varied nature, and he did much to introduce Western 
metallurgical and chemical methods into the depart¬ 
ments with which he w-as associated. It was during this 
period that he acquired the knowledge of Japanese 
methods of extracting, refining, and working metals for 
which he afterwards became so famous. He carried out 
exploration vj^ork in Korea on behalf of the Japanese 
Government, in the course of. which his expedition 
had some lively skirmishes with the natives. 

As a young man Prof. Gowland was a keen oarsman, 
and was the first to introduce rowing into Japan. He 
hed tw'o modern “ eights ” built to encourage boat- 
racing among the staff of the mint, but they found these 
craft too unstiible for their liking. Eventually they 
decided to choose their own boats and jircsented two 
for his inspection. He found they had selected a pair 
of “ cutters ’’ and had fitted each with port and star¬ 
board lights. He was also the first to initiate the 
Japanese into the use of the wheelbarrow. He had 
occasion to do this in connexion with some excavation 
work in the copper mint, and provided the labourers 
with barrows. The next morning he was astonished to 
find that the wheels had been removed and the sturdy 
Ja‘panese were carrying the loaded wheelbarrows. On 
leaving Japan in 1889, the order of Chevalier of the 
Imperial Order of the Rising Sun ” was confeiyed 
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on him personally by H.I.M. the F.mperor of Japan. 
During his residence there he gradually built up a very 
fine Japanese art collection, wliich included some valu¬ 
able kakemonas. 

Returning to England, Prof. Gowland acted as chief 
metallurgist lo the Broughton Copper Company for some 
years, and in 1902 was apjiointed professor of metal¬ 
lurgy at the Ro)al School of M^es,*m succession to the 
late Sir William Roberts-Austen. This post he held for 
seven years and retired in 1909. 

So far as mclnllurgy is concerned, his chief interest 
lay in the non-ferrous metals, principally copper, silver, 
gold, lead, and iheir alloys. Ilis knowledge, in 
particular, of tlic metallurgy of copper was unique, 
l)ased as it was upon experience of the best methods m 
vogue, both m the East and West. In 1914 he pub¬ 
lished a textbook on the metallurgy of the non-ferrous 
metals which quickly became recognised as an authori- 
tativework on the subject,and i.s now m its third edition. 
He also contributed various papers to tlie Institu¬ 
tion of Mining and Metallurgy, the ChcmKal Society, 
and the Society ot ('hemical Industry. He was an 
original mcml)er of the Institute of Metals, its third 
; president, and tvS first May lecturer. In 1907 he was 
elected president of llic Institution of Mining and 
I Metallurgy, and in 1909 was awardeil tlie institution’s 
I gold medal. 

There was, however, an<.tJicr side lo bis intellectual 
1 interests, as .shown by his membership of the 
Society of Antiquaries, the Royal Anthropological 
i Institute, and the Nufnismatic Society. His publica- 
I lions under these heads were numerous and varied, 
dealing with, e.g., the early metallurgy of silver and 
1 lead, the remains of a Roman si^/cr refinery at Silchester, 

, the burial mounds ^nd dolmens of the early Emperors 
of Japan, and silver in-pre-historic and proto-historic 
times. Frofn 1905 to 1907 he acted as president of the 
Royal Anthropological Institute. 

Prof, iiowland was a man of great personal charm 
and distinction. He was extremely thorough in all he 
undertook, and never .spared himself in the execution of 
tift duty. His lectures were vety carefully prepared 
and well delivered. The geniality of Ilis disposition 
niade Jiim a gqueral favourite witfe his colleagues and 
students, an^ he will always be affectionately^^re¬ 
membered at the Royal School of Mines. H. C. H. C. 
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' It is Vtth deep «^^,rt 4 at;^e rocortLthe death in ,, 
London on Thne .10, ’at the age of mty-seven, of 
Mii JEmest William Lyons Holt, Ctiief Inspector of 
Irish Fineries. Educated at Eton, where he won 
the Biological Prize, he entered the Army througli 
-.Sandhurst and joined the Duke of Cornwall’s Light 
Ir^ntry, with whom he served in the Nile Campaign 
of 1884-5 ^od afterwarda in the liurmah War 1886-7, 
•duri^ which his heiltn broke down an 3 . he was 
invalided home. • 

Retiring from the Army, Holt took up the study 
of natural history, in which he had always been 
interested. His first zoological research was carried 
out at the* St. Andrews Marine laboratory, and | 
resulted in a paper on the morphology of the brain ' 
of fishes, especially of the herring, which was com- | 
municated in 1890 to the Royal Society of London. 
In the same year he was appointed assistant-naturalist 
for the survey of fishing grounds on the west coast of 
Ireland, which was being carried out liy the Royal 
Dublin Society. As the result of cruises carried out 
in 1890 and 1891 a valuable series of papers was 
published, the most important of wbic.li dealt with 
the eggs and lafvte of fishes, while in others the 
economic aspects of scientific fishery mvcsligatjon were 
ably dealt with. 

In 1892 Mr. Holt was appointed by the Marine 
Biological Association to take charge nt a lalxiratory 
which was opened near Gnmsliy lor the purpose i)f 
•Studying the fishery problems of ilie North Sea. Here 
for three years he successfully carried out iiivesliga- 
lions dealing with all aspects of fish life 111 their relation 
to commercial fisheries, imying special attention to the 
destruetten of immature fish by trawling, a question 
which was thought at tliat time it) l)e of the greatest 
practical imi?ortance. On leaving (Irimshy, he spent 
some time in the south of Krance, where he resumed 
his studies on eggs and lar%al ^stages, publisliing 
a finely illustrated memoir on tin's aspect of the natural 
history of Mediterranean fishes, lujlowing this, tliree 
years were spent at the Plymouth Marine I.ahorattWy, 
where he not 8nly (ontinued and extended his work 
on fi.shes, but took up thj study of several groups of 
invertebrates which are Ivgely used as food l)y fishes. 

In 1900 Mr. Holt returned to Ireland, where he 
became scientific adviser to the fislienes branch of the 


Depaxfihent of -Agriculture and.TecfeiUcftLIhstruction, 
succeeiding the Ret.r W, Spotswood ^ clucf 
inspector of -fisheries in J9i'iy Under Ids direction 
an important survey of the fishing grounds, espepally^ 
to the west and ^south-west of Iremd, was organised 
and carried' on for a* number of y^s, ihe deep 
water of the Atlantic slope receiving a fetge share 
of attention. , Mr. Holt gathered around him a 
brilliant staff of young naturalists, and an, excellent 
serit‘s of reports was published. He continued 
to devote himself personally to the study of fishes, 
and included fresh-water fishes, especially the salmon, 
in his studies. His personal knowledge of fiih life in 
all its aspects was probably greater than that of any 
other British naturalist, and at the same time he was 
a keen student of the literature of the subject. In his 
earlier years he had great facility as a draughts¬ 
man, and hft papers were beautifully illustrated ^ith 
hih own drawings. Tic possessed an acute and critical 
intellect, a sound sen.se of proportioft, and a quick eye 
for the things tliat really mattered in < 5 onnexion with 
any question lie look up. Ills work was greatly helped 
by a gift of rapid literary expres.sion, accomfginied by 
a (|uiet humour, which always made his Writings 
interesting, ^lis mind was essentially honest, he 
suffered from no illusions, and did lift best to destroy 
what he thought were illusions in others. 

_ E. J- A. 

Wk much regret to announce the deatli, on June 26, 
at the age of seventy-three years, of Albert, Prince of 
Monaco, well known for his oceanographical research 
work. _ 

We regret to sec the announcement of the death, on 
Junf 22, of Sir Alexander M‘Rohcrt, at the age of sixly- 
eight years. After acting for a time as a lecturer in 
experimental physics and m chemistry, in Aberdeen, 
Sir Alexander went to India, where he passed the 
greater part ot his life, closely associated with technical 
education. He was nude a fellow of the University 
of Alluluvhad in the Faculty of Science, served on the 
committee of management of the Government Engineer¬ 
ing College, Roorkce, and also as governor of the 
Agrii'ullural College, Cawnpore. Sir Alexander had 
travelled extensively in many parts o^ the world, and 
receiN'ed knighthood for his services in 1910, being 
created K.B.E.*m 1919. * 


Current Topics and Events. 


The Council of the Zoological Sociely of Loudon 
has approved a scheme 4>T the establislimcnt of an 
aquarium at the Zoological Gardena in J<cgcnt‘s Pork 
The aquarium is to be built under the Mappin 'l'ei races, 
but so installed as to be invisible from tl1% front, and 
will not interfere with the panorama of the Tei races. 
It will consist of a crescentic gallery, 400 ft. long, lme<l 
with,tanks on both sides. Those on the outer Riwve 
• will both, daylight and electric illumination, 
while- thAse ihnor curve ^ill be lighted by 

«tectrici^ onlyi a method used at the^erlin Aquarium 
wth coinplete succtes. The.^Uery will be divided 
into thrfej partST—fire^h w^ter,, marine,. and tropical 
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aquaria—-With special ponds for seals, diving birds, 
and trout. The tanks are to be constructed with the 
bottoms, sides, and backs of slate, and the fronts of 
polished plate glass set in a framework of w^hite 
marble 'I'hcy will be provided with rock-work 
arranged to suit llic needs of tlieir inhabitants. The 
water xvill be kept constantly circulating, fiowing into 
tlie tanks from high-level reserverfrs and thence 
through a series of underground filter-beds, on the 
plan of Aose in use at the New York Aquarium, to 
low-lcvelr rfe^rvoirs,* from which it will be pumped by 
•electric pumps to the high-level reservoirs again. 
Special arrangements ar6 to be installed for heating 
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the tanks and for 'regulatto|^ the temp^turs of - 
water in the difierent aqu(j 4 a^^-The‘plans for 
gallery have been prepared by Me^rs; Belcher and,- 
Joass, and the circulation, ^ectric plant, and thfe. 
heating, lighting, and ve^itifeiting systems have been 
designed by Sir Alexander Gibb. The scheme will 
cost about'50,000/., and should provide London with 
the best-equipped and most, carefully arranged 
aquarium in Europe. ' 

A THIRD attempt to reach the summit of Mount 
Everest began on June 3 The monsoon being due to 
arrive early in June, it was clear that this must be the 
last attempt this season. The Tinier gives an account 
by Capt. Finch of his ascent with Capt. liruce to 
27,300 ft. in the previous attempt. The oxygen 
apparatus did not prove satisfactory and only one in 
ten. was lit for use, but by reassembling the sound 
parts four serviceable sets were obtained By the 
help of oxyg(^ the climbers reached the North Col 
perfectly fresh and camped at 25,500 ft. A heavy 
gale with snow set in and lasted for two days, making 
progress impos;sible. When a start was made the 
Gurkha with the party aallapsed and hfd to be sent 
back. Eventually, after five hours’ diagonal climbing, 
Messrs. Finch and Bruce reached an altitude of 
27,300 ft. The wind and cold were then so severe 
that they were compelled to turn, and reached No. 3 
Camp thoroughly exhausted. A telegram from 
Jangkok. Sikkim, dated June 22, states that Dr 
Longstaff, . Major Morshead. Colonel Strutt, and 
Captain Finch have arrived there on their return from 
Tibet. 

The growing interest in metallography is well 
illustrated by the establishment of the Metallo- 
grafiska Institutet of Stockholm, the formal opening 
of which has recently taken place The new Institute 
is under the direction of Dr. Carl Benedicks, whose 
work on the physical chemistry of metals is well 
known. An inaugural address was delivered by 
Prof. Arrhenius, who referred to the international 
character ,of scientilic research, as shown by the 
presence of foreign repre.sentativcs at the ceremony, 
and by the reyiew of the history of metallography 
contained in the addreiss of Dr. Benedicks. Begin¬ 
ning with the work of Sorby in Shqfilield, and con¬ 
tinued by.tiiany workers, among whom the French 
worker, Osmond, was prominent, mctallograpjiic 
resqgrch has always preserved an international 
character. It was announced that Sir Kobert Had- 
field, who has himself made many important con¬ 
tributions tb'this branch of study, had presented to 
the Institute an annual sum of 150/. for two years, 
to form scholkrBbtp for a research worker, English¬ 
men having a preference. In his statement regarding 
this foundation, Sir Robert Hadfield directs attention 
to the remarkable contributions made by Sweden to 
chemistry; and e^ecially to the chemistry of metals. 
The metals used’ in the manufacture of alloy steels 
such as nickel, cobafi^ tun^ten, molybdaium, and 
vanadium, f /yere. dfecbvetoJ, by^'Swedish jchdmists,' 
while direct .’cohtributibns tri '^e^urgy '^ve-beeq‘ 
made by^iflany of their 
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'by meams,<rf 

adt^tion to, the'record.of Vluefa SwidiSd 
It must not be forgotten, also; tHattJ 
steel industry owes its existence to the ,01^ 
pure Swedish irons obtained from native qre§.;,,,f * 

The Quest arrived at Cape Town on June j8 ’ 
South Georgia via Tristan dk Cunha, and Gougb-'^ 
Island. The Times announces that, in view of fho 
low power and small size of the ship, it has 'been' 
decided to abandon the proposed cruise in search of’ 
lost islands in the Southern Ocean and to return home.^ 
Landings were made at Tristan da Cunha, ^nacCesribi^^ 
Nightingale, and Gough Islands. At the last of, these', 
islands several days seem to have been spent ashore,,' 
during which some biological collections were made^ 
The visit of the Scotia in 1904 showed that Gough* 
Island has a most interesting fauna and flora, partku*;; 
larly worthy of study because the nearest land, with'^ 
the exception of the Tristan da Cunha group, is South 
Africa, which is some 1500 miles distant. Details of'; 
the Quest’s deep-sea soundings are not given, but tliey ’ 
should be of great interest, Cince between South-', 
Gcorgia"and Tristan da Cunha she traversed an area 
of the ocean in wluch practically no soundings have' 
previously been taken. 

News from Mr. Knud Ra.smiisson, published in the- 
Times, gives some account of bis work in Melville 
Peninsula and Pox Basin until the middle of last 
January. The autumn was spent around Lyon Inlet, 
which ortcTe<l scope not only for biological work, but 
also for researches into Eskimo archaeology. During 
the uintcr, Mr. P. Freuchen was engaged in chartirigi 
the western coast of Baflin Land against Fox Basin, 
which was imperfectly known. Mr. Rasmussen 
himself w'cnt south to (dicstcrfield Inlet near thd ^ 
mouth of Baflm jJay. To the west of this inlet two’ 
lrd>es of inland F)skmio are reported to live. Tliis ’ 
is of interest because all other tribei^of Eskimo arU 
coast dwellers. This autumn Messrs. Rasmussen ; 
and Freuchen hope to staiYon theii long journey to' 
the west across the Barren Lands through tfie area ' 
inhabited by the Kinipetu tribe, in an attentpf' to- 
investigate the ongmab routes of migration of the 7 
Eskimo, and to throw light on their origin. 

Dr. CnAip.ES D Walcott, secretary of the Smith¬ 
sonian liLstitution, hi's left Washington to continue' 
his geological explorations m the Canadian Rocky 
Mountains Walcott's work m previous Seatonla,' 

has done much towards clearing up the geolo^llfkai 
formations*- of this interesting region, and many^ 
thousands of fos.sil specimens have been 
back to add to the completeness of the exhibition?' 
and vstudy series of the U.Si National' Museuni. 
of the important result several'years wad. 
discovery of' foMil bjicteria' in 
rocks. firobaNyAh^ earUest fo^m 
Tb^ sectiou studf^ 
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^demSnd:. The Jurie number of 
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■ ‘‘■•ATMtliS meeting of the Rdyal Society of Edinburgh 
.on-J^ne 19, the Keith Prize (1919-1921) was presented 
‘ to -Plot R. A. Sampson for his astronomical researches, 
■■mclidiiig the paperS| "Studies in Clocks end Time 

Keeping; No. i, Theory, of the Maintenance of 
-THotiob: No. 2, Tables of the Circular Eciuation," 
'.■published in the Proceedings of the Society within 
'. tiie period of the award ; and the Neill Piize (1919- 
;Tp3i) was (presented to Sir Edward Sharpey Schafer, 
ior his recent contributions to our knowledge of 
’ physiology, and in recognition of his published work, 
■^j^t9h<ling over a period of fifty^ years. 

^•?.s .We have received an intimation that the Italian 
' Royal Committee for Scientific Marine Investigations 
’■ has assumed charge of the Zoological Station at 
Rovigno, Istria, which was formerly under Cierman 
'administration, and tliat the station is now in active 
‘work, with Prof..Raffaele Issel as Director. 

The second lecture of the senes on physics in 
industry, arranged by the Institute of Physics, will be 
’ given on Tuesday, July 4, at 5.30 pm . in the hall 
df the Institution of Electricaj Engineers, Victoria 
' Embankment. W.C 2. by Sir J Alfred Ewnig, wliosc 
subject will be “ The Physicist in Kngineeiing 
Practice, with Special Reference to Applications of 
'thermodynamics." The chair will be taken by Sir 
^ Charles A, Parsons, vice-president of the Institute. 

'1‘he fifth international Neo-Malthnsian and Hiith 
Control conference will be held ‘.n London on July 
11-14, the presidency of l>r. C V. Drysdalc. 

a^any delegates from abioad are expetted and the 
f ‘^Jiscussions have been arranged to take place in 
$e\eral sections A visit to Dorku^ is arianged for 
July 15. This was the birthplace of the Rev T. 
Malthus, author of the famous essay on the Piuiciplc 
> 'of Population. • 

“The American Geologist, winch in J<j05 was merged 
with Economic Geology, now resumes independence as 

■ ''''The Pan-Amencan Geologht.e Thus monthly journal, 

■ (Jevoted to speculative geology, constructive geological 

, jiritipism, and geologic.al record, is -.diled by Ur 
■)' Charles Keyes, Ucs koines, Iowa I lie associated 
' editors are Edward VV. Berry, mitiinore, Md. ; liliot 
.Blackwelder, Cambridge, Mass. ; Henry S. Washiiig- 
\ • tbn, Washington, 13 .C.; and Gilbert D. Hams, Ithaca, 

N.'y'. ’The first issue, volume xxxvii. No. ^ appe.-iicd 

"i jii.February last. 


we regret to luam ^ i . j 

of the Associi^ion, to whom this devetopmetit is dim, 

IS at present lU, but letters may bo htidrassed to 
Secretary of the Museums Association, caj^e of E. E. 
Lowe. The, Museum, Leicester. > 

The Journal of the Society of Glass TechDolq|y 
of May contains papers on the melting of .glass, toe 
action of analytical reagents on glass, jpetb^ used 
in determining tlie durability of glass, -Zulkowskis 
theory of the relation bet-ween the comppsltion and 
durability df glasses, and other subjects. It i% (Jear 
from the contents of various issues of this journ^ 
which have been received that resdarchon'glass and 
matters relating tlicreto is proceeding in a very saris- 
factory manner, and the great improvements whi^ 
must result from this scientific investigation ,may be 
expected to.have a most Jieneficial efiect M toe 
British glass industry. It is satisfactory to note that 
the Journal is acquiring an international status, ^ce 
one paper in the present issue conics from .toe Geo¬ 
physical T.aboratory of the Carnegie Institution of 
Washington, although many of the bret papers owe 
their inception to the work of Prof. Turner, of toe 
nepartmenl of Glass rechiiology of too University of 
Sheffield ■ ■ 

On Wednesday June 7. a lecture was pven by 

Prof A F Holleinan, of Amsterdam, at too Imperial 

College of Science and Technology, under toe auspto 
of the University of I.oiidon, entitled " Re.cent Re- 
searches on Substitution in the Benzene Nucleus.' 
After a brief statement o£ the position of toe subject 
at the time (1910) of the publication of his book, 
"Hie dirckt Einfuliriing von Substituenten m den 
Benzolkerii," Prof. Hollcman dealt,with the quali¬ 
tative and quantitative investigations which Iwve 
since been carried out in the laboratories at ^?ter- 
dani. Considering the matter m too light oOus Own 
and Boi-seken's theory as to the mccBamsm.^of sub¬ 
stitution (involving primary addition to qne d*® 
of the KekuH double bonds), it was shown toat m 
many complex instances the extent to, which sub¬ 
stituents enter the dilfercnt positions can he predicted 
with fair accuracy from the general rules which Imve 
emerged from the experimental study Of the simpler 
cases Full emphasis was laid on the exceptions and. 
unforeseen results. Indeed the whole di^ourse w» 
highly critical and gave an illuminating 
the inethods by which, under Prof. Hollem^s ^- 
tion, the workers at Amsterdam ato, 8 f« 4 nalW re¬ 
ducing to ordered'measure the whole .chenli^^ of 


;,;i., R;sctA.NOdLAu glass jars suitable for the exhibition ^ ■■-"i- ' 

‘J'l. sp^mens were, before toe war, genenuUy .jitnrial remarks in the bpening issges of 
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the wider scope 
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thus afforded in emphasising the benehts of applied 
science will be appreciated by readets. Interesting 
light is shed on two inddeftts dpring the war—the 
Coronel sea-battle and the German advance in 1914—•' 
both illustrating the importance of afcuratednforma- 
tion regarding warfare on land'and sea. Among other 
matters that are the subject of editorial comment 
may be mentioned "Tlie Science of Sailing,” ” The 
Bases of Politics,” and " The Need for a Scientific 
Missionary Journal.” Much of the issue is naturally, 
devoted to the annual report of the Guild and the 
annual meeting. Special interest attaches to the 
address of Sir Richard Gregory explaining the origin 
of the appeal to be conducted by Commdr. L. C. 
Bernacchi for itinds to consolidate and extend the 
Guild’s activities. Among other important steps may 
be mentioned the establishment of local, branches of 
the Guild and the completion of the catalogue of 
scientific books, comprising over 6000 entries—in itself 
a remarkable piece of work that justifies the Guild’s 
existence. A summary is given of Sir Leslie Mac¬ 
kenzie’s address at tlie Edinburgh meeting of the 
British Association on “ Science and Cituensliip,” 
and a tribute is paid th the memory lif Sir Ernest 
Shackleton, whose pa*ing away on the (fiicsf at the 
commencement of this year will be fresh in the minds 
of readers, and whose achievements in the field of 
polar exploration will not soon be forgotten 

A KEW catalogue (No. 94) of second-hand works 
on Zoology. Botany, and Agriculture has been 
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issued by Messrs, Dulad & Cp..; Ltd., '34 Margaret 
Street, W.i. .Among, the 1400 volumes,^sted are 
two of esped^ i^rest, oaipely, 3 nearly complete set 
of Curtis's Botanical-Mngazinet formerly ^.property 
of Sir Joseph Hooker, with MS. corrections in.pomen-. ' 
clature by Sir W. J. and Sir J. D. Hodker^ and an 
unusual French Herbal, entitled " Recueii des plantes, 
Ics plus usuellcs peintes d’apr^s Nature,” in. 13 ' 

containing nearly 5000 illustrations drawn and , 
coloured by hand, witli maituscript descriptions. 

Messrs. W. PIeffer ''8c Sons, Ltd., Cambridge, 
have just issued a list (No. 213) of some 600 works ’ 
in new condition which they offer at greatly reduced ’ 
prices. Many of the books listed deal with scientific 
subjects The catalogue is obtainable from the' 
publishers upon request. 

A REPORT of the address given by Mr. F. W. Sander^, 
son to the National Union of Scientific Workers, just- 
before his death, is to be published shortly. Copies 
may be obtained from Maj. A. G. Cliurch, General 
Secretary, 25 Victoria Street, S.W.i. 

I'liE firm of Mr. T. Fisher Unwin', Ltd., i Adelphi 
Terrace, London, W.C.2, is arranging for the publica¬ 
tion of the memoirs of Sir William Crookes, edited 
by J>r Juiurnicr d'Albe. Any letters and information 
likely to be useful to the editor will be gratefully ■, 
received and carefully preserved and returned. 


Our Astronomical Column. 


Skjellerup's Comet, 1022/2—This proves to 
be a short-period comet of the Jupiter comet-family. 
The following elliptical orbit has been derived from 
observations on May 20, 31, Juno 12, the third being 
by Dr. W. H. Steavensoii at No^^\ood 

T= 1922, May 15, 0-0325 G M T 
“ = 354°47'-2o 
n=2i5® 43'-3i 
23 30 
<» = 43 ® 9'-oo 

log a = 0 - 44930 - 
log y = 9-94904. 

Period = 4*7201 years. 

These elements indicate a much cidkT approach to 
the earth than the paralxihc elements did. Prof. 
Leuschner has pointed out that the comet is probably 
idetitical with 1902 II , discovered by Mr John 
Grigg in New Zealand, and followed by him for 11 
days. No one else saw it, and the observations were 
too rough to give a good orbit. If the period of 
loss than 5 years is confirmed it will lx* the second 
shortest cometary period known, that of Enckc, 
3*3 years, being the shortest. 

Solar Atmospheric Changes. — In the current 
number of the Monthly Notices of the Royal Astro¬ 
nomical Society (April) there are three comnumica- 
tions irelative to solar activity. The first is by Dr. 
William J. S. Lockycr, and deals with the relationship 
betvyeen solar prominences and the coroiiac In 1903'' 
Dr. l^kyer published a paper on the sanjc subject, 
concludiftg that the various forms of the corona, 
as photographed during ecl^ses, were de^ndertt 
on the. positions and intensities of t^ zoae^ of 
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prominence activity In the present paper, using 
quite independent proniineiKe and tor,<,)na data, the 
former extending over the period 1890-1920 and tlius 
including three sunspot maxima and minima, he 
points out that tlie jirovious conclusion is well ^ 
endorsed by these new obsiirvations. Mr A. M. s.. 
Ncwbcgin publisjies the results of lus solar prominency-,* 
observations for the year 1921 and gives ciirvess^ 
showing mean areas and mean numbers. He sbO\t|^P 
that the mam zones of prominences were situatta^iji^^ 
latitudes 40" N and 55“^ f , and a much 
of activity la latitudes yo*" N. and ^5'^ S.jf^^se 
zones are in conformity with the curves of,i^tudes. 
of j)rominences illustrated in Dr. Lockyer’s paper ' 
referred to above, the..higher latitude zones beings’ 
the commencement of a new zone of activity which 
will gradually move polewards. 

Mr. C P. Butler communicates a first paper on. 
the systematic distribution of ^olar calcium noccuU, • 
this contribution dealing with inclination of elongated * 
groups. Several observ.eus have previously shown ' 
that the mean inclinations of the axes of sunspot 
groups were found to vary from 0° to ii", and that 
the amount of inclination increases with the solar 
latitude of the group. Mr. Butler has investigated ‘ 
the case of the areas of calcium flocculi as determined 
from measures taken from photographs secured with 
the* spectrohehograph. He concludes that the in- . 
clinationS range in general from o'* *0 40®, with a 
few cases of specially high inclin^tipn: tltae is ‘ 
theS-efoi;^ much ^greater thah that found for , 
groups. In tlffe, above range , there pjre ijSaxiraum., 
frequencies at certain’ namfiyi 

'and . Other, more detail^ ^0' given. 
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■ Research"Items., / ,, , , 

pROBtBite'or EACfe'ANC NATioNAHtY IN SouTH | HO general or widespread unponforiiiity divWifig 
AFRicAr^^Hifi pi^oblems M. rwe and ngitionabty are marine from thd later freshwater fonnatioDa 


. discuss^ in the‘presidential addre^ delivered before 
the South African Associatiou for the Advancement 
of Science by the president, Dr. J. K. Duerden. He 
gives an instructive survey of the social condition of 
the Bantu races and of the European immigrants. 
The hereditary attributes of all the people of colour 
are markedly-inferior to the white in all that pertains ^ 
to the requirements of n^odern civilisation,^nd there ' 
is every reason to expect that they will remain so in ' 
• the future, “ for in considAations of this nature the 
teachings of zoology are overwhchnmgly in favour of 
the unchangeableness of the germ plasm ” He goes 
on to say that the Nordic race, represented by the 
English and Dutch, stands at the head of the human 
genus, and*' it is in the daily competition with those 
that the Bantu, Indian, and Malay arc to lead* their 
lives. In the commingling of these races in South 
Africa there can bo no question as to which will be 
dominant. In his hereditary endowments the white 
is far more gifted than the coloured, and must lead 
Dominance, however, is not arrogance, nor docs 
superiority necessarily carry with it harshness or 
unfairness.” 

Secrhi' SoriETiKs IN TTir. Southern Sudan -—The 
spread of secret, societies among the Sudanese is a 
question of some polBical importance, and the reports 
of several correspondents on the subject are sum¬ 
marised in Sudan ai 7 d Records (vol iv No. .j). 

The baneful ndluence of such associations has at¬ 
tracted the attention of the Government, which has 
recently revised ” The Unlawful Sociotios’ Ordinance” 
in order to bring them under control The authorities 
emphasise their eyil influence through terrorism, de¬ 
bauch, and robbery, and il is suggested that they are 
mainly the work of nnscrupnlons poisons who exjiloit 
the fears of primitive man for their own nefarious 
ends. But, as is the case witli similar organisations 
among tribes of the lower culture elsewhere, it is 
believed thift the use of ‘‘ fetish ” or oUkt magical 
objects m their rites implies a religious side to the 
practices of these societies winch deserves to be more 
closely studied II would be interesting to learn 
whether these cults are rogarde<l as supplementary 
or antagonistic, to the traditional Beliefs and rites of 
the uninitiated members of the conimunily, clnd 
whether their*influence cieiiend.s on tlie transitory 
prestige of some particular leader, or is deeply rooted 
in the official religion of^ue tribe 


Geology oe Mesocotamia — .-\n interesting ‘ . voi ix ; some ox wmeu nau o 

memoir just issued l,y the Geolosic.d Survey ol India I’"' detcBumcd and had e 

(Memoirs, vol, xlv.ii , i.,-T embodies Ihe results of '^'"'<’'1 literature uiidei other names The i 
Dr. E' H. Pascoe’s icconiiaissauce of the p.iit of lorinynehide two new species of Ajchtrothenumi 
Mesopotamia lying mainlv to tlu' '^ast of the Tigris SiUplohyus altidens n gen. ot sp The ongih 
from about the lat^ude of Baghci.n! to lliat of the Apart from 

Great Zab nver jiist below lyosiil Excluding tlic diRKing piocliMtics of bLapfiiliyii^s, one of the n 
recent alluvium and the pleistoeeiie conglonier.ilcb, '-learly indicated habits of the entelodo, 
the rock tiroups described are all of IVrtiaiy age aroordmg to the author, )iidgiug from lesions m 
and fall naturally into two divisions’- (,i) a lower, picserved reinains, appears to have been t 
marine, gypsiferous series corresponding to a part ‘'V* orgiimcnt ts equally all 

of Dr. Klgrim’s Pars series ol the Arsian Gull able that the injuries were due to attacksTiy powe 
Region: and {b) a younger lluviatilo senes, which enemies. 

lu provisionally named the Kurd series and coiiesponds Pe;trolfum in the Philippines. —In tho Philip^ 
generally with the beds distinguished by Dr PJ}*nm Journal of Science of January last, Dr. Warren 
as the Dakhtiyari series in Persia., The older, Smith gives a detailed account of hw geoloe 
marine; ^psiferous beds were laid down in a relatively • reconnai|f5auce of the Piclataif Oilfield, Cotal 


which the former were covert. Fol^ng of the 
sedimenffe com}nenced in Pars times ana became 
accentuated during t£e subsequent Kurd .period, 
persisting into recent times ; this is indicated py 
marked steepening of the dips noticeable in passifig 
from the upper to the lower series, while there is in 
general a marked conira.st between the cojnpr^ed 
condition of the anticlines and the open disposition 
of the alternating synclinal folds, which Dr. Pascoe 
ascribes to the circumstance that the rising anticlinal 
saddles became eroded and consequentlj^ weakened, 
thus yielding more readily to comprcssional earth- 
movements Petroleum is of outstanding importance 
among the minerals of economic value, and the 
conditions for its occurrence arc so favourable that 
l.)r Pascoe ^regards IStesopotainia as a possible rival 
of Persia, outclassing Burma altogether in oil* re¬ 
sources Associated with the oil aje small quantities 
of pitch and bitumen, while sulphuretted nyilrogen 
IS evolv'ed in such large quantities that its recovery 
as a source of sulphur (oi alternatively as sulphuric 

I acul) IS recommended as commercially feasible. 

I American Cretac eous Dinosaurs —The first of a 
senes of pTcIimmary notices' on the Cretaceous 
dinosaurs, obtained in Alberta from*1010 to 1915 by 
jiarties sent out by the American Museum of Natural 
History under Mr. Bamiim Brown, has been issued, 
'rhe ailicle in question, by W. 1 ). Matthew and B. 
Brown (Bull. Amcr. Mus. Nat. Hist., vol. xlvi.) 
treats of “Tlie family Dcinodonlida*.” This family 
ncime was introduced by t'opc m iSOO, under what is 
now consuU'rcd the more correct rendering for the 
Greek, as Dmodontula', but the authors of the 
present brochure have altered it, presumably because 
the typ«? genus, when founded by Ixiidy in 1856,. 
was rendered, as then customary, as Deinodon. But 
if FxKly’s original is to be scrupulously adhered to, 
why not Cope’s ’ Tlie authors discuss the group and 
give a most valuable "Chronological list of Aracncan 
Cretaceous Demodonts and Ornithomids.'' Appended 
IS a descrqitioii of Droyncsosaiiriis albjiriensis^ n. gen. 
et sp , iiom the Crct.ueous of Alberta, and the con¬ 
clusion IS readied that it should be placed in a distinct 
subfamily, DronKcosaurma' 

Bniei.ouonis from the Gligocene of South 
Dakoia — W j Sinclair describes the “Pmtelodonts 
from the Big Badlands of South J>akota in the 
Cieological Museum of Princeton University” (Proc. 
Amcr Plul Sm. , vol lx}, some of which had been 
prcMously inaoequately detcianined, and had even 
ligiircd in htcratun^ undci other names. The new 
lorms include two new species of Arch»otherium and 
Siupiohyus aliidens, n gen. ot sp The origih of 
the group as a whole is uncertain. Apart from the 
digging procliMties of Scajitohyus, one of the most 
clearly indicated "habits” of the enteJodonts, 
according to the author, judging from lesions in the 
picservcd remains, appears to have been their 
pugnacity; but surcK the argument is equally allow¬ 
able that the injuries'werc due to attacks oy powerful 


iu provisionally named the Kurd series and coiiesponds Petroleum in the Philippine;^. —In tho Philippine 

generally with the beds distinguished by Dr PJj^nm Journal of Science of January last, Dr. Warren D. 
as the Dakhtiyari series in Persia., The older, Smith gives a detailed account of hw geological 
marine; gypsiferous beds were laid down in a relatively# rcconnaispauce of the Pidataif Oilfield, Cotabato 
Shallow ^If. which bpcatne silt^ up and finally Province, Mindanaq, the second largest iisland tif the 
gave place tb fiuviatile conditional after an. inter-. Philippifle group. The occurrence of petroleum in 
mediate stage.of sAltKgpons.j^ I^al erosiQix.naturaliy tthe Pniltopmc Islands lias beefi, known for some 
qccbrfedstage, biit, thoro.is |‘.year8, su|lace indications existing in Luzon, Mindoro* 



12 


natOrb 




Panay, Cebu,, WCl Ij^-; thbee 
district in KBndaJlao, ta,iJM:S‘®“/l" 
are of morje redeiifrdl^voiy,'Pidatan not recwvinjf 
detailed gedlogipal etbsntion until -fhe nxdedifi?!*,; 
of iQ2tv<»f which this riaper is a report. ThePjdatan; 
field is about fio hifoiftetreSi norths of' po-'t Pikit," 
Cotabato Province, the batin' of tiie Rio Grande de 
Cotabato, practically in the centre of the island. The 
topography ii mouritainoiis and the country is exceed¬ 
ingly dilfionjt. Geologically, the formations present 
consist principally of Tertiary limestones, s,andstones, 
and shales pierced by basaltic and andesitic intrusions. 

sediments are of recent. Pleistocene, Piiocene, 
and Mocene ages, many horizons yielding fossil 
evidence,' The structures, however, appear to be 
very complex, owing to the regional earth movements 
and the igneous activity manifested. In fact, the 
faulting and folding lias so disturbed tlie oilfield 
region that Dr, Smith docs not hesitate to condemn 
the area from the economic point of vie^w. On the 
othbr hand, the presence of the seepage and the nature 
of the oil involved at Pidatan suggest tlmt petroleum 
certainly occurs m central Mindanao, possibly over 
an extensivh region, and tlie advisability of intensive 
geological exploration over a wider area is clearly 
indicated. Analysis of the oil from the occurrence 
at Pidatan sliows that it has a specific gravity of 
0-9J97 and is of paraffin base ; no light fraction was 
obtained (jmder 150° C.), kerosene and heavy oil 
representing 45 per cent, and 49’5 per cent, of the 
sample respectively (by volume). Kcsults of other 
tests indicate that the oil is much inspissated, as would 
be expected considering the geologic.rl circumstances, 
and is most suitable for use as a I/icsel engine fuel. 
The author concludes his paper with a commendable 
caution' to those controlling oil rompanies against 
belittling the value of sound geological woik as a 
necessary pre.Iiminary to oil exploration ; while mit 
detracting ^rom the value of the " practical " man s 
work he rhkkes it quite clear that .success is achieved 
only ivheie both driller and geologist work in luumony, 
aconclusion deserving of serious consideration by many 
of the would-be " wild-cat ” oil explorers in our own 
colonies. 

The Geology of the Mount Everlst District — 
The Mount Everest expedition of last year included 
among its staii Dr. A M Heron, who contrilmtcs to 
the Geogriiphical Journal of June an account of his 
geological investigations, accompanied by a geological 
map The mapping is virtually a westward continua¬ 
tion of Sir H Hayden's investigations during tlie 
Tibet Expeditien of 1903-4 Dr. Heron’s task was 
one of unusual difficulty. Over much of the area 
examined his work had to proceed 111 advance ot 
surveys, while the movements of the expedition 
were generally unfavourable to detailed work, (.lose 
and prolonged examination, moreover, was considered 
inadvisable, smee it aroused the suspicions of the 
Tibetans. Dr. Heron claims that liis work must be 
looked on only as ' a retonnaissaneo The area 
examined covers more than 8000 square miles, and con- 
.sists in thesmUin of the Tibetan portion of the drainage 
area of the-krun river above Kharta Two geological 
divisions can be recognised : a Tibetan area of 
sedimentary-rocks which consists chiefiy of cast and 
west folds' pi Jujassio slates, and the crystalline 
Himalayan region'' to the south. The contrasts in 
topography clearly illustrate the diflerences in the 
underlyingstmeture.' On one hand are the somewhat 
tame rounded ranges, witii broad valleys, of Tibet, 
and nn the other ,.thp. Ijigh( stgep, ^ti« rugged' 
Himalay^. /' ' y' .'i 'll, 

REcbvEitv OF ^UjS.'iR Vgeets 

molasses i* a 3 ubsfan“ 

NO. 5748,* VOL, ^ . 



[fig W f 

' 1 !-- 

I ,■employ 

precipimtioft by one of tiia 
■the present lime and strong'hayechi^y been'na 
In the year 1S38, however, Pcligot found 
baryta forms a very sparingly soluble .'sacdWi!?P5d».<^ 
The use of baryta for the'purpose of separating sug^ 
was never carried out to any great extent 
reasons; ^ [a) its cost, and the poisonous tiatutd 
of barium compounds. The cost of baryta sl^id 
now be considerably reduced by the discovciy ' 
two French chemists. MM. Camille Deguide and' 
Paul Baud {Comptes fendus, May i), who find that 
when barium carbonate is heated with silica at a- 
temperature of i5o''-20o* C., and the mixture sub¬ 
sequently lixiviated with water, the carbonate is tb; 
the extent of more than 90 per cent, converted into . 
hydroxide. This process should therefore render 
baryta available for the desaccharification of molasses; 
It IS, however, very doubtful whether any Govemiy 
ment will permit its use on account of the toxic, 
character 01 traces of barium compounds. 

Pyrex Glass.— The Cheniiker ZeUung of May 2 $ 
contains an analysis of the *' Pyrex glass ” manu¬ 
factured in Amenca and used for cooking vessels.;. 
This glass is an' astonishing resistant to changes Qt < 
temperature, and may be used over an open fire. ■ 
Tlie chemical composition was found to be, in per-; 
centages: silica, 807:; bone anhydride (BjOj), 
10*47alumina, 3-55 ; lime, 0*70 ; magnesia, o*57; 
soda (NajO), 4*14' The low alkali content is note-• 
worthy. Experiments showed that ordinary heatihg 
IS not sufficient to melt the materials for such a glass, 
and special furnaces, possibly with sgrface-combustion 
heating, are a.ssumed. 

Safety Dkvicf.s in Wireless Equipment.—^T he 
.\mencan Bureau of Standards lias given its approval' 
to the recommendations of a comnutlee of the 
National Fire Protection Association proposing th^' 
addition of some now safety rules to the National 
Electric ('ode relating to wireless telegraph installa¬ 
tions. The propo.sed regulations provide for the' 
protection of receiving and transmitting equipment 
against lightning Ctfects, avoidance of risk of contact 
wirii neighbouring elcctnc light and power circuits,, 
and protection from effects of lugh potential surges in. 
the lines supplying power to the equipment, as welt 
as the ordin.'iry reqiuremeit^xS of sound construction. 
It IS ncedle.ss to detail all the pioposals, blit it mav be- 
remarked that, in llie case of receiving equipments, ' 
a lightning arrc.sler is required where the leadin^-fai'' 
wire enters a building afi’d, on account of the larger, 
size of the ordinary transmitting aerial, which is. 
more likely to be subject to damage from lightningi’ 
and the high voltago.s produced i<i the,apparatus, the 
provision is rcconirntgidod in transmitting stations 
of a double-throw switch for connecting the aerial 
cither to the transmitting apparatus or to earth, XJhe 
use of this sN^itch makes it possible to discopn^t 
the aerial entirely from the transmitting apparatus.'. 
(Jri account also of the difficulty which has beenj^' 
expcnenced by the induction of voltages, in 
supply hnes of a transmitting station, it is advii^blj;l^ 
to a protective device across the power^Ufte/m^ 
its point of entrance. It is noticea^l^- that 
eblad steel wire is recommended thipnglifiQut 
' alteiaatiKc to cop{(er wire, owffW,tQ fmaat ilt^{ 

two. Wndlbf/life 
, cQtldnctiyity 
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-Speie^ ^ Etii6^Brgh 
^ ^. J'pIjtiB.Tv-whrttak^ read>,pjlper 
niftttat Ai^fUiiam ift the Mom (since 
-Roy.' Sqc. Rdin'., voi. xlii. pp. 

,Pitofr Whittaker shows that it is possible to explain 
/miamtUm phenomena satisfactorily in terms of the 
.'cli^cal electrodynamics without postulating any 
3 stfjupture in the atom* bej^ond that by which it 
' customary to c:d|>lafti induced magifetisation. 
Tftf^uthor considers the affect of an approaching 

• elytron in producing a " magnetic current ” in the 

■ ^ atom; Up to a certain velocity of approach the electron 
^'doe^s not get beyond the atom but suffers an ” clastic 
'/.lmpac|:'' which repels it without loss of energy. When, 

ihowever, th* velocity of approach exceeds this critical 
valufe the electron passes through the magnetic atom 
and gives to it energy of exactly that amount or 
dtiantum which corresponds with the critical velocity. 
The transformation of this energy into radiant energy 
can be explained by generalising the conception ; 
thus the magnetic current becomes equivalent to a 

■ charged condenser, partaking of the nature of a 
Hertzian oscillator. By a simple mathematical 
process, combined with the assumption that the 
oscillators in the atoms are similar to each other in 
''structure and differ only in scale, the equation hv — U 

' ’ can be established, gmng Planck’s relation connecting 
the frequency, y, of the omitted radiation with the 
'amount of kinetic energy U, absorbed from the 
hombarding electron. A more definite form to the 
, quantum mechanism is given by linking a conducting 
circuit with the magnetic structuie. l^hoto-clectnc 
^phenomena can be interpreted on the basis of this 

• ‘theory, and Bohr's theory of scrics-spcctra likewise 
. finds an explanation. 

Sir Alfred Kwing suggested that instead of follow- 
• ing I^rof. Wliittakcr in leaving the magnetic atomic 
'* model at a certain point there is perhaps an advantage 
'i'in not dropping tlie model, especially as it seems to 
'■give an imnTediate expUhalion of the manner in 
' which o.scillatkuis arc set up as the electron, parts 
' with its quantum of energy. In the Ewing magnetic 
mqdel the cential magnetic system or wheel is 
controlled by an outer system or ring. When an 
electron passes through and cscjf^^es it gives an 
impulse producing relative angular displacement‘of 


inn$r.wA(^ mK^netic 

forces'tend ta re^tpf© rthe origiiM'copfi^^tion. 
Oscillatiofis are set up which exp<^o<l|^ 
in ehiil^ed radiMibn. ■Conversely. In 

which oscillations are going on,: an eiB^Qpi*i^y be 
ejected (photo-electric effect). In ^eiiig. ejectdd^.it 
exerts an angifiar impulse wliich stopp the oscillation 
and depnves the atom of the quantum of 'energy 
originally absorbed through resonance. -% 

Ur. H. S. Allen directed attention to th6 faryt- that- 
m Prof. Whittaker's “ calamoids,” or four-dimcnsional 
tubes of electromagnetic force, as -well as,in the 
Ewing magnetic model, magnetic forces rank on an 
ecpiality with electrostatic forces. The nuixlbier of 
magnetic tubes associated with Prof. Wifittafcer’s 
magneton must be an integral number pf times the 
unit quantum tube of magnetic induction. More 
satisfactory ^is a moditlcd form of the quantum 
mechanism, m which two ring electrons are .placed 
near together on the same axis, Ihft electromagnetic 
force between them being repulsive. Such models 
cannot, m Dr. Allen's opinion, “ reconcile quantum 
dynamics with cla'ssical dynamics. 

Dr R A Honstoun suggested the advisability of 
testing Prof. Whittaker’s tipeory by an appeal to 
numerical calculation, introducing, fmr ^'e:^mple, 
definite values of the frequency aiul* calculating the 
corresponding size of the molecule. The, results 
appear to be satisfactory considering the simple 
nature of the assumptions made. It seems that tiie 
reciprocity which exists between electric and imignetic 
quantities in the electromagnetic wave > imist be 
extended to atomic structure ■ 

Prof Pcddie remarked that the value' pf Prof. 
Whittaker’s idea docs not lie in its being, an only 
possible ” one. for other possibilities east. Its 
importance rests on the fact that the Idek new 
one. giving for the first time an action on ati elytron 
wIikIi is not reversed in direction whep- the electron 
passes through an atom A " perfectly-elastic *’ 
collision seems to be attainable only by implicitly 
denying collisional radiation, which leave$ part oI 
the essential mechanism undescribcd. The inter¬ 
actions of the atomic charges, ether ' and -the 
*' magnetic currents,” may perhaps introduce diffi¬ 
culty regarding atomic subjection to the Newiopiau 
first law of motion. < 


The Second Royal Society Conversazione. 


-■ - ''piIE second conversazione of the Royal Society 
; • this year was liekl in the rooms of the Society 

i- at Burlington House on the evening of June 20, when 
the ‘president. Sir Charles Sherrington, with I-ady 
Sherrington, and the officers of the )ciety, received 
. a large number of felftiws and guests Many interest¬ 
ing scientific instruments and specimens were shown, 
Several of which were o*hibitcd at the first con- 
, ;.v$ffsai(one. held on May 17, and som* were briefly 
'V'dascribed in Nature of May 27, p. O03. JJelow are 
/"ijbri^diMcriptions of other noteworthy e\.ti*biis. 

• selections from the contents of large pre- 

' ;lii8^rfc tqolting-places at Buckenham, Tofts Park, 
A Norfolk, were shown by Miss Nina F. Layard. The 
were found by Miss Layard and Miss M.*E. 
1921-19^2, and they include hearth-stones, 
l^nes sfild^teeth of aiiimals, fragments 
, 'Mrs?Cla^pn 

a^'R9fi^;^hze mearnre pilct^city. Made. 

x 


works in the viPlnity of the Roman Wall,! three ..miles 
oast of Gilsland, Northumberland. 

A Simple form of respiration meter was exhibited 
by Mr. H. F. Pierce. Two bellows are mountel^on 
a vertical shaft, one of which measures the yolume 
of ins])ired air, the other the volume of expired air. 
The latter is measured at a temperature of 37'2® C. to 
avoid error due to condensation of contained moisture. 
Respiration is recorded quantitatively upon, a smoked 
drum. The moving parts arc made very light ahd 
valves are operated electrically. , t,:•’ 

Mr. G C. Robson had an exhibit showing tiiat a 
highly differentiated character which appears 
continuously in the parthenogenetic -gastropod, 
Paludestnna jenkinsi, does not reappe,ar. in two 
1 generations bred from parents showing tt^ofiMneter. 
** There is dUdence that this character cahfidt beW»m- 
;par^ an 'orcMnary ” fiuctuating iVariation,- 
Botah^ Gardena, ,a double 
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was germinating. The massive cotyledonaiy tube 
emerges from me nut, carrying the. plumule'and 
radicle out of the seed, And later the plumule pushea 
through the tube and up ipto the air. Speci¬ 
mens of the tubers of Ecanda rubber {Raphionacme 
uUlis, Brown and Stapf) from Angola, which some¬ 
times weigh as much as 15 lb:., and''contain valuable 
rubber, were also shown. 

Mr. W. Harlow exhibited some models of organic 
substances which are based on the law of valency- 
volumes and are in harmony with the Bragg 
etructure found in the diamond. The valency- 
volume unit-cell appropriate for the carbon com¬ 
pounds, is a rhommc-dodecahedion. The funda¬ 
mental valency of carbon is exprosse<l by a close 
tetrahedral group formed of four of the colls—that of 
nitrogen by three cells triangularly arranged, that of 
oxygen by two cells in face-contact, and that of 
hydrogen by a single cell. Hv fitting together 
appropriate numbers of these cells representing the 
composition and constitution of various compounds, 
structures can be made representing molecules which 
present internar symmetry closely corresponding 
with that of the crystal forms of these organic sub¬ 
stances. 

The Research department. Woolwich, had an 
exhibit showing the time reaction in the colour change 
of Congo red in organic; solvents. The^ change from 
r^ to blue which occurs during titratioii is associated 
with its flocculation from the colloidal condition and 
forms a time reaction related to the concentration of 
H ions and other properties of the solvent. There 
were also exhibits from the Air Ministry (Instru- 
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ment Section);^ affibk^ l^atqt tempera¬ 
ture putfit aesigned th^ f^pe^al^re- 

dfrfri^tiOn at aero-enj^e; 

radiator and it? connecting pipes. A six-jtfhCnon 
thermocouple is used, and each set j'uoctipni' ■ 
measures the temperature relative to that of- tb*; , 
atmosphere. Another exhibit was a Filon aneroid- 
dial for indicating to the pilot the height of an 
aeroplane above the ground. The scale is coiled into- f- 
a spiral groove .so that it can be adjusted to meet daily' , 
changes m temperature and barometric pressure. A- 
metallic oxygen container w,as also shown in which a. 
small (jUifntity of silica-gel has (been used successfully / 
for cleaning up residual gases. ** 

Mr. X. A. Campbell Swinton demonstrated the 
recording of wirciless telegraphic messages. A short 
aerial on the roof of the building was connected , 
through a tuner to a thermionic three valve amplifier, 
which in turn was connected to a i to 3 valve note 
magnifier. A moving coil siphon recorder was used, 
connected to the note-inagnifier, either through a 
Jfrown relay, or through a very low frequency 
thermionic amplifier tuned to respond to the frequency 
of Morse .signals. For the reception of continuous 
wave signals a .separate thermionic heterodyne 
oscillator is employed which renders the high fro- 
(|ucncy signals audible by means of musical “ beats.” 

Dr. II. K. Hunst and Mr. D. A. W'att exhibited an 
interesting model, on a scale of i: 50, of the sluice of 
Aswan dam whicli is used for calibration purposes. 
The relation between Q. the discharge of the actual 
sluice, and q the discharge of the model is given very 
closely by (,)/</ =u . 5/2, where n is the scale ratio. ’ 


Psychical 

''pHE Journal of the Washington Academy of 
1 Sciences of March 19 contains a (.ommumca- 
tion from Mr. L. ' 1 '. Troland of Harvard University 
entitM ” T^ychophysics as the Key to the Mysteries 
of Physics and Metapliysics.” The artnde is in¬ 
teresting as a revival of the once famous theory 
of mind-stuff put forward by W'. K. Clifford in his 
lecture on ” Tne Nature of Things in I'hcmsclves.” 
Mr. Troland connects it with several recent philo¬ 
sophical theories of psychical monism and brings it 
forward with particular reference to the consequences 
of adopting the principle of relativity and the <piantum 
theory in physics, both of which, he contends, demand 
the recognition of the ultimate psychical nature of 
physical reality- 

The essence of the inmd-slutf theory is that 
it supposes mind to be constituted and articulated, 
not merely on the analogy of physical reality but 
on one and the same'principle, so that a parallelism 
runs throughout the universe between rinml and 
master. Every electron or protmi has not only a 
psychical aspect but in its ultimate nature is a con¬ 
stituent of mmd. a bit of mind-stuff. Just as the 
unit of physics, the electric charge, enters into com¬ 
bination in atoms, molecules, and their more or less 
stable compounds, actiuinng thereby the various 


Monism. 


i \ 

4 4 


pliysical and chemical properties of things, so,n 
mind-stuff combines to acquire the vai ions sensatu . \ 
emotional, and intellectual properties of personal 
Mr. Troland’s argument is interesting but sca-fie ; 
convincing He Hunks by the theory to get,val'.-. 
Berkeley’s difficulty that no qualities cf |the ’^1 
primary or secondary, arc independent Of the o j! 'i 
ing nuhvidual. The new realists, though they have 
recently attacheid Berkeley, have not, he thinks, 
siucoeded as yet in developing an explanation of the 
universe which is cither simple or plausible 
The difficulty ftf Mr Troland’s theory, however, if 
oliered as a support of Einstein, would seem to be that 
It misses the essential difference between the activity , 
of the observer co-ordinatmg events in space-time^ 
systems and the intersecting world-lines which present.-^ 
the events co-ordinated. Tlie theory of knowledge w»y 
are waiting foi in science as well as m philo.sophyri*''.- 
one which wall give full meaning to the subjective 
objciffive factors witlioiitsacnficmg either to the otjior. 
Psyclneal monism seems to be no more succ^ful 
than physical monism as a key to the mystofies of 
physK-s 'and meUqiliysics, but- we commend Mr. 
'lYoland’s argument. \{ iiich includes m its scope recent 
physiological research as well as the new physical.^ 
tlieones 


Technical Education. 


'T'HE annual conference of the Association of 
^ Teachers in Technical Institutions was held 011 
Tune 5-7 in London, and in the course of his pre-' 
sidential address. Mr. J. Paley Yorke claimed very, 
strongly that technical education is definitely educa¬ 
tion and is. as essential as any other branch of 
educational activity. He said that technical educa¬ 
tion is essentially scientific edficatioft, and urgw 
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that the advance of scientific knowledge and the 
development of the applications of science to industry 
anV manufacture have been so tremendous that the ^ 
time has arrived when a special committed of inquiry * 
shqyld be appointed to investigate the whole field, 
of iechnical eduction in relation to' industry and,' 
to education gmeialiy. It is now fdrty years riftCe. 
there has bean national ;^quir^ technical; 
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, aga^t ch^e of 

flpufiORAW ^at is sometimes levelled at scientific 
adttcatiOR> and 'argued that it gives an extendi 
vteibn and develops both imagination and that too 
i^e gift being able to marvel at the wonders of 
oa^ture and to appreciate the beauties of life. It 
cannot be admitted that a good general alucation 
can obtained only by^the study of certain subjects 
. in certain ways or th^t education and culture must 
be associated necessarily wi|h bygone civilisations. 

Reference was made to the fact that opportunity 
. for contact with industry and for research is scant, 
and it was urged that directors of industry might 
submit some of their research problems to local 
Education s^uthonties and through them to the 
scientific and technical staffs of the various technical 
institutions in the area. It is realised, of course, that 
all problems would not arrive that way because of 
the publicity involved, but some useful work may 
be done. 

Attention was also directed to the proposed 
r«iuction of grants for scientific research and to 
the reduction in the number of national scholarships 
for higher education It was pointed out that not 
only do these recluctions gravely impenl scientific 
ana industrial development, but also that the per¬ 
centage reduction in^he estimates for these items is 
much greater than that for correspontling items m 
other branches of educational work. 

Lord Jiurnham said that technical education is 
slowly gaining its right place m the assessment of 
.national values This country, with its superiority 
in industrial matters <Iunng the greater part of the 
nineteenth century, looked with supreme self-confidence 
upon the efforts of other nations to compete with 
us in industrial production. When the advance of 
' scientific discovery showed that mere manual <lexterity 
was not sufficient the necessity for technical education 
.»ras admitted. Lord Burnham doubtc<l whether 
^here is any •other class of teacher upon which the 
d^future prosperity of the nation depended so much. 
Technical teachers are striving to shape education 
for the public good and for the welfare of the genera¬ 
tions which are coming to manhood 

Resolutions asking for the ajUJointmcnt of a 
committee of inquiry to investigate the whole field 
of technical ftlucation in relation to education 
generally and to industry, and expressing alarm at 
the reduction in the nurti^r ami value of scholarsliips 
available for higher education, were earned unani¬ 
mously. 


Ulilversity and Educational Intelligence. 

Bristol. —^Tho Fry and Si.. ^ LUl . CoKton 

‘Research Fellowship, which pri^vides for paynu'ut of 
fees and a maintenance allowance of 130/. a year, has 
•been awarded to Mr. F B. Wriglitson, a student m 
the Faculty of Engineering. • 

Cambridge. —Mr. W. B. K King, foll.nv of Jesus 
College, has been elected to be fellow and lecturer 
' in natural sciences at Magdalene College , Mr P M 
S. Blackett to be Charles Kingsley Bye fellow of 
Magdalene CoU^e; Mr. L. E. Bayliss, Trinity Colkge, 
to 'be Michael lister student in physiology; Mr. F. 
Lavingtoi\ and Mr. J. Line, to be fellows of Emmanuel 
College > and Mr.* J. A. Carroll to ba fellow of Sldbey 
Sussex .College^ " ' . | 

i A,’l)t Lindf^y ha? been'ap{k)lnted. 

to the 


late’ Sir Seniy Jpnea. lUhdstQr fottnerly 
Shaw Fellow of the University and 

lecturer in philosophy at the Ufiiyersity. 

In 1906 he was elected Fellow of 'Odllege, 

Oxford, and was appointed- claaaical tutor and 
Jowett lecturer in philosophy. , 

Leeds. —The Council has appointed Df. W. T. 
David to be professor of civil and mechanical engiojscr- 
ing in successkm to Prof. J. Goodman, who retires 
in October next. Dr. David, who is at pre 9 eo.t.pro«V 
fessor of engineering at the University College ol.'f' 
South Wales, was educated at Cardiff and Cambridge." 
Uo served as demonstrator in engineering under 
Prof. Bertram Hopkinson at Cambridge for two 
years, and later was appointed H.M. Inspector of 
Technical Colleges under the Board of. Education. 
Kis research work has been concerned mostly with 
internal combustion engines 

The handsome gift roceivo<l some little time ago 
from Col Edward Biotherton of 20,000/. 

enabled the University to make an important develop¬ 
ment in the work of the departmenl*of pathology and 
bacteriology. Sir Edward’s intention was that hfe 
gift should be devoted to the furtheiance of the study 
of bacteriology 'with special reference to public 
health, and as a step in this direction the Council has 
msiitnted a_ncw professorship to be called "The 
Sir Edward firotherton Chair of Bacteriology." Dr. 

J. W Mcl^eod has been elected as tile first holder of 
this chair. Dr McLeod graduated with commenda¬ 
tion at tilasgow Univer&ity in the summer of 1908, 
and after acting as house physician at the Glasgow 
Royal Infirmary and house suigeon at the Glasgow 
Western Infirmary, gained the Coats research scholar- 
shij) and worked for a year under Prof. R. Muir. 
T-ater he was appointed assistant lecturer and 
<lemonstrator in pathology at the Medical School of 
the Charing Cross Hospital, and afterwards lecturer 
in bacteriology at the University of Leeds. Dr. 
McLeod has carried out important research wdrk in 
the field of bacteriology, and has published numerous 
papers dealing more especially with the bacteriology 
of inlluen/a, dysentery, pneumonia, and the strepto¬ 
coccal infections 

London. —At a meeting of the Senate on June 2i, 
Mr. H J Waring, Dean of the Faculty of Medldne 
and vice-president oi St. Bartholomew's Hospital 
Medical College, was elected Vice-Chancellor for 
1922 23, in succession to Sir Sydney Russell-Wclls. 

A cordial vote of thanks was passed to Sir Sydney 
Russell-Wclls for the services which hj had rendered 
to the University as Vice-Chancellor since Deceihber 
1919 

Mr. J. H. Woodger was appointed to the Uni¬ 
versity readership m biology tenable at Middlesex 
Hospital Medical School. Mr. Woodger was educated 
at University College, whence he graduated^ in 
/oology, and was awarded the Derby Research 
Scholarship In 1917 he was appointed proto- 
roologist to the Central Clinical Laboratory in 
Amarah, and in 1919 assistant in zoology at Uni¬ 
versity College. 

Sir Charles W. C Oman, Chichele professor of modem 
history in the University of Oxford, was appointed . 
Oeighton lecturer for the year 1922-23. The 
subject of his lecture will be " Historical Perspective.’ ’ 

The Lindlcy studentship for 1922, of the value of 
120/. and tenable in the Physiological Laboratory, 
has been awarded to Miss M. T, Wilaon-Smith of 
•Royal Htelloway College; ana the Univejsity 
studentship in physiology for 1922-23, of the value 
of 50/. and tenable in Physiploeical Laboratory 
m the Univei^aity or of one of its ^hools, to Miw 
.M. M. A..Muriray of Bedford CoUe^.. 
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Manchester.— Mr. E. D.- Tell#d», Jectorer m 
practicaJ surgery ia the University, and a member of 
the Honorary Staff of the Manchester Hoyal Infirmary, 
)ias been appointed professor of systematic si^gery. 


By the will of the late Sir William I^rimer, who 
died on April 9 last, the Court of the University of 
Glasgow will receive the sum of lo.oocJ/. 

It is announced iu Science tliat, by the will of the 
late Amos F. Eno, Columbia University. New York, 
will receive a beque.st of about four nullion dollars. 

The Beaney Scholarship in Materia Meclica'at Gity’s 
Hospital Medical School is vacant. It is of the 
yearly value of about 50/. and tenable for three years. 
It IS open to candidates who have received at least 
part of their medical education at Guy’s Hospital, 
riie latest date for receiving application.s is July 7. 
Tl^ey should be sent to the Dean of the School, S.E i. 

The GuU .studentship m pathology and allied 
subjects, of the' annual value of about 250/. and 
tenable for three years, is being offered by Guy’s 
Hospital Medical School. The studentship is open 
to candidates under 35 years of age who have studied 
in the .school. Applications must reach the Secretary 
to the Board of Klectors, Guy’s Horpital Medical 
School, S.E.I, by, at latest, July 7. 

The summer meeting of the Association of Tecli- 
nical Institutions will be held at Oxford on Friday and 
Saturday, July 7 and 8. The sessions on I'Tiday and 
Saturday mornings will commence at 10 30 o’clock, 
when tKe president. The Right Hon Walter Runci- 
man, will occupy the chair The Itcv. L Phelps, 
Provost of Oriel College and J^ro-Vice-Chancellor, 
will wdlcome, on behalf of the I 'niversitv, the members 
of the association at the opening of the conference 
Papers will be read by Rev. W Hardy Harwood 
(Chairman of the Council) and Principal J F Hudson 
(Huddersfield) on "The Relation of Technical 
Education to the Question of General Education." 
Principal J. Quick, on "Central Schools and their 
part in the Preparation of Scholars for Higher 
Technical and Junior Technical Schools," and by 
Mr.^. C. Kyte, Secretary of tiu; Library Association, 
on ".Technical libraries—How to Start an<l Develop 
them." 

, Iv, annual report of the T.ivesey Professor, Prof- 
John W. Cobb, at the University of Leeds, gives an 
account of the work done in the department of coal gas 
and fuel industries (with metallurgy) for the session 
igVh-21. The number of students (41) reached the 
Hlghost figure in the history of tfie department, 
one itiiird (14) taking* the fuel and metallurgy course, 
the remainder (27) the course in fuel and gas engineer- 
ingn The special evening classes included courses 
on the distribution of gas (Mr. Walter Hole), coke 
oven practice'(Mr. W. Grca\cs), steaming m vertical 
retorts (Dr. A. Parker),-.^nd metallurgy (.Mr. P. F. 
Summers). These courses, were attended by 49 
external students in addition'tp the full-time registered 
students. Researches were carried out on the libera¬ 
tion of nitrogen from coal ana\coke as ammonia, 
the structures of cokes prepared at\Ufferent tempera¬ 
tures, the losses of ammonia in cok\pven practice, 
a laboratory apparatus for coal dis>(Hation, the 
expansion of refractory materials, the trusWorthines.s 
of recording gas calorimeters, and the etntvncy of 
production of blue water gas. The ^ndm^ent* 
tunas of the department have benefited by |ub.stalHfial 
donations from the South Metropolitan Gas Compad^, 
the South Suburban Gas Company, and from Mf\l 
A. G. ^jlasgow. <- 
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Royal Society, June 15.—Sir Charles 
president, in the chair.—H. M. Evans: The defensiv^i 
spines of fishes, living and fossil, and the glandular, 
construction in connexion therewith, and ol»erva- ‘ 
tions on the nature of fish venoms. The gland ih 
the groove of the spine of the sting-ray (Trygon. 
pastmaca) consists of two portions—the deepest part 
of the groove contains an alveolar-connective tissue 
structure, which is separate'd f/bm the true glandular 
epithelium by a pigm^ted capillary layer. The 
dorsal fin-spines of the spiny dog-fish Acanthias are 
grooved, and the groove is occupied by a gland with 
definite follicles. Ccstracion also has a well-developed 
gland at the base of the dorsal fin spines. The 
spines of Chim.cra and of the Plciiracahthidze show 
structures which suggest a specialised function. The •• 
nature and properties of Weever venom are described ; 
the filtration of venom profoundly affects its haemo¬ 
lytic properties. Experiments are described on the 
native use of abrin as an antidote to fish venoms.—' 
D. W Cutler, L. M Crump, and H. Sandon: A quanti¬ 
tative investigation of the bacterial and protozoan 
population of the .soil: with an account of the proto¬ 
zoan fauna. The results of 365 con.secutive daily 
counts of the numbers of bacteria and of six species 
of protozoa in a natural field soil are given I.arge - 
lluctuations occur which cannbt be correlated with 
meteorological conditions. Fourteen-day averages 
of the daily numbers show marked seasonal changes 
superimposed on tlic daily variations in numbers. 
In general, both bacteri.i and protozoa are most 
abundant at tlie end of November, and fewest during 
February. The changes are not directly influenced 
by temperature or rainfall. An inverse relationship 
IS found between the numbers of bacteria and certain 
<imoeba'‘, and a two-day periodicity obtains for the 
numbers of the flagellate Oicomonas iermo which are 
active—D W Devanesen : The development of the 
calcareous parts of the lantern of Arislo|le in Echinus 
miharis. All the calcareous elements of the lantern of 
An.stotlc, with the exception of the teeth, are deposited 
as tnradiatc spicules. A " compass ” arises from two 
rudimentary spicules It is the only element of the 
lantern absent 11^ the " cchinus-rudiment." A tooth 
is a paired stiucture in consequence of its comjKisition 
o/" a double row of lamella*. A pair ,of lamclltc is its 
ultimate unit. A remarkable stage in the consolida¬ 
tion of these lamelke is the^conc-in-cone arr.mgement. 
The Carina is formed by the-beaks of the serially fitting 
cones The ossicles of the lantern are compared with 
those of the mouth-frame of star-fish.—A. Lipschiitz, 
C. Wagner, R. Tamm,, and F. Bormann : Further 
experimental investigations on the hypertrophy of the 
sexual glands. 

Zoological Society, June 13, —Prof. E W. Mac- 
Bride, vicc-presidcn,^, m the chair.—Miss J. B. 
Procter : A study of the remarkable tortoise Tesiudo 
ImeYxdgti BIgr., and the mArphogeny of the Chelonian 
carapace.—J.* T. Carter : A microscopical examina¬ 
tion of the teeth of the primates.—H. G. Jackson: 

A revision*of the isopod genus Ligia, Fabricius.—W. 

R B Oliver: A review of the Cetacea of the New 
Zealand seas.—F. Wood Jones: On the dental 
civijacters of certain Australian rats. 

Linnean Society, June —^Dr. A. Smith Wood¬ 

ward, president, in the chair.—A. p. Ren 41 e : Seed-^ 
lings of*horse'chfistniit from which the terminal bud > 
had l^en remo&cd by cutting tluovi|h the epicQtj)’ljBk 
do^aiy stem. Minute bads appeaf^d pfi the. 
tv^umbce coaesponding ih ppsitibn. with camblum>^ 
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iivjerli new iftfeot wae ^lao j^nced 

' in tfee 'a3& ‘nafeh of the co^Iedpns.-^ir Arthur 
Shipley/ infemalis^ Linnseus vr^ probably 

stung by h vuiilent insect which may have conveyed 
to fife watem some pathogenic germs unknovm at 
tihiat thne.—T. A. Sprague: The identification of 
Sison Linn. Sison ..4 wmf is an umbelliferous 

plant published by Linnaeus in the first edition of the 
*' Species Plantarum ” in 1753. Tlie type-specimens 
in the Linnean Herbarium and the British Museum 
show that it is Carum CQpUcum, a medicinal plant 
which yields the Ajowan sbeds and Ajowan flil, from 
which*thymol is obtained, fhe history of the drug 
Anuni goes back to l>ioscondes, who lived in the 
first century of the Cliristian era , he described it as 
having a minute seed with the flavour of marjoram. 
Various plants have been described as the Ammi, but in 
plates of Wmbclhfera: pubhslicd by Uivimus at the 
end of the seventeenth century, the officinal Ammi is 
Carum copiicum. The geographical source of the drug 
supports tliis conclusion. The best (piahty of Ammi 
was imported from Alexandna, but was actually grown 
in Arabia, wliere Carum copiicum is still cultivated It 
hasneverbeenfoundmawildstatc.—E. A. Newell Arber: 
Critical studies of coal-mcasure plant impressions 
The British Upper Carboniferous species of the genus 
Lepidostrobus, Brongn , preserved as incrustations, 
and other impressions were discussed.—J. Burtt-Davy ; 
A revision of the South African sjiecies of Diauthus. 
Thunberg’s specimen oitD. incitrviis, Thunb., does not 
matcli any South African material at Kew or the 
British Museum. Thunberg himself idcntUies it on 
the .sheet with D. albens, Ait , but the specimen does 
not agree with the type of D. albeu'i m the Bnlish 
Museum. In the “ Flora Capensis," Sender recog¬ 
nised nine species of Duinthus. Of these, seven only 
are valid, and to tliem must be added four species not 
recognised by Sondcr Six additional species and 
three varieties are now described, bringing the tola! 
number up to seventeen species and three varieties 


After a bartiai ISp ik lafc Jtilyy tr^es bad retain^ 
^eir fouage- to an unusually late date, and those 
frosts had Ae effect of making many of the leaves 
brown md levelled as if from excess of heat. Planes 
and elnialt®P* their green leaves almost or quite until 
December.—F? Richi^dson, A. Wagner, ana it. 
Dietzius: An ohservatiunal test of the geosttOj^c ^ 
approximation in the stratosphere. Wind velocity,v 
at points not *00 near the earth's surface or the 
cipiator, may be found with an accuracy of al^t 
5 per cent, from the lionzontal pressure CTadient and 
rile rotation of the earth. A test of the CTTor in¬ 
volved in neglecting other considerations is obtained 
by fhsco^g the “ geostrophic " velocities in tha 
equation for the accumulation of mass. Thus a 
theoretical equality, valid m the stratosphere, be¬ 
tween certain derivatives of wind and temperature is 
obtained. From observations collected by Wagner 
and Dietzius, tlie quantities which this theory makes 
equal have a positive correlation of about four-tenthg. 

Edinburgh. * 

Royal Society, May 8.—Prof. W. Peddie, vice- 
president, m the chair.—Prof. E. T. Whittaker: The 
quantum mechanism m the atom (see p. 23).— 
A. R Forsyth : Differential invariants and other 
concomitants Pf quadratic dif?<:rential forms In four 
variables. The method is that of Lie’s continuous 
groups, and is thus entirely dilierent from the Chris- 
toffel method usually expounded. It provides new 
results which the Chnstoffel method did not even 
suggest It can be applied to obtain Einstein's 
critical form m the relativity theory of gravitation ; 
on one hand, some of his conditions were covered 
by others, and on the other hand his form satisfied ' 
one eipialion more than the set he initially posttdat^. ■ 
—T. R MacRobert: The asymptotic expansion oC 
the confluent liyjiergeometnc function,’ and' tile 
Fouricr-Jk'ssel expansion. If ^ ■ 


Royal Meteorological Society, june 21—Dr. C 
Cliree, president, in the chair - J. IL Clark, H. B 
Adames, and 1 . D. Margary : Report on tlu- phono¬ 
logical observations for the year 1021. After mid- 
December the mildness until late March was extreme, 
whi h gave premature fruit blosson^ and its usual 
concomitant of poor fruit crops, except ajiples Th^ 
four early spring llowcrs were more than 18 days 
earlier than the 30 years’ mean , April and May, 14 
days, June, ro, and July, fi^lays Grain-cutting was 
very 'early. .The warm npriish along the Bristol 
Chknn^, and up the Severn and Dec valleys to 
include the Wirral Peninsula, was almost identical with 
theisophenal trend and values for 1920. In the north- 
cast 01 Norfolk there was a recurrence of the cold 
arto lb .well marked in the years 1919 and 1920, 
spreading southward fmm the North S<. ,, and curving 
80uth-ea.stward by N<^wich to include Bung.iy, aiul 
also of the long tongue stretching from the Scottish 
border southward to includo Leicestcrshne and Rut- 
lahd. The northerly bulge ot warmth justmorth of the 
Isle of Wight was again very definite. High ground 
|s, as before, indicated on the maps by relatwely late 
isqphenal areas. Among exceptional effects wcic the 
brief blooming period of the summer llowcrs and the 
earliness of the autumn flowers, especially the Michael¬ 
mas. daisies ; the dormant or destroyed seed-sowiti^ 
experiences;’ the frequency of second blossom after 
the 'Au^stvrains, Jtypi^ly the horse-chestnut: tjje 
early di^rture of the BwaUow.s; *1116 de^Kh of 
tortoiseshelJ and allied butterflies, apjiainntly fspm 
fetch ■ Octo^r had ^ week of unpanililed- 

heat.>white November c^ne(l.^th -sevenf irpifiB. ^4 

Nidf'474% ibj 


Paris. 

Academy of Sciences, June 6.--M. Emile Bertin 
m the chair, -('h Boulanger and G. Urbain : The 
Cfimpositum and chemical characters of thortvejrite 
from Madagascar. Five complete analyses of ul^ 
mineral are given. The proportion of yttiiuiri 
earths docs not exceed 0-5 per cent., wmle the" 
Noiwegian mineral contains 4-18 per cent. is 

group only yttrium, ncoylterbiuni, and luteciur®V 
could be detected—MM. d’Arsonval, JBordas, and 
Touplain . Study of the glacier waters of Argentidre 
<md Bos.sons. There arc marked differences in -^e 
electrical conducftvity and chenveal composition erf ' 
the waters from these two sources,—Cart Storm^r: 
Determination of the external magnetic field of the 
sun by the stnicturc of the solar corona and tiM 
constants of the aurora borealis. — Louis Roy: 
Electromagnetic actions in an isotropic system.— 

G Reboul: A new radiation and its a{mUcation to 
llie study of the ultraviolet of Millikan find Lyman. 
—A. Tian: Thermostats with multiple jackets. 
The copper vessel containing the liquid to be main¬ 
tained at ,i constant temperature, is surrounded with 
felt and placed in one or more boxes, also of copper, 
which arc isolated in the same manner. The externa! 
jacket IS heated, and a uniform, steady temperature 
can be thus maintained without stirring. The 
advantages claimed for this system arc that the 
riiennal oscMlarions due to the regulator are alin«t 
entirely eliqfiinated. The temperature of the inside 
ba^ is practically independent of .variationa in the 
rodm temperature,♦'and stirring ds not required.— 4 
L^n-an^ Eugdne Btocb: Spark i^ctra in wb^er. 
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' <rf^ipyk» under water, 

py the a^u Wmatic sraaration into ^ lines and spark 
!n« di#erences in t^e appearand 

lines appears to be valuable in detectWg specteil 
regulanties.—M. de Bellesciie ; Damping ;:le ^lla- 
nons ot resonators m jvirelcsS telegraphy—A 
Recoura ; Some new properties of thif green sulphate 
*■''’5®" siilpliate of chromium forms 
complex compounds with potassium sulphate, and 
the resulting solutions give rcdctums with benzidine 
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Metric and British Measures. 

I N view of the -vigorous and sustained efforts of 
the exponents of the metric system, and the 
eminent names \hat age to be found among them, 
it is perhaps not a little surprising that it makw so 
little progres.s* towards general acceptance in Great 
Britain. The Weiglits and Measures Act of 1897 
legalised the metric denominations for use in trade, 
and was expected to lead to its advantages being so 
generally recognised that the Imperial system would 
soon disappear. Twenty-five years have now elapsed, 
and the position is almost unchanged. In fact, the 
poln'y of compulsory introduction of the metric system 
l)y law, whic^i formerly was alwa\s strongly supported, 
was ruled out by the Metric Committee of the Conjoint 
Board of Scientific So< ieties in its Refiort in 1919, and 
though the report of this Committee w’as not adopted 
l>y the Board, the sulijcct of compulsion is not likely 
again to be seriously considered for some time at least. 
I'A'cn the Decimal Association lias recognised this 
position, and now advocates a modification of the 
Imperial system which will scr\e as a first step towards 
facilitating the ultimate end it has in view. A modi- 
fiialion of some sent is now being culled for with 
iin reasing insistence, so that it may lie desirable to 
examine the principal considerations involved. 

A fundamental distinction must, at the very outset, 
bo drawn between the importance of stability in the 
units of quantity and of dimension respectively. The 
units of mass and <apa<'ity, speaking generally, serve 
simply for determining a certain quantity of goods, 
and the margin of tolerance is usually fairly large; 
and even if this margin is greatly exceeded, the loss, 
to one or the other party to the transaction, is 
the value represented by the amount of the error alone. 
An alteration in the magnitude of these units, there¬ 
fore, if not very large, would pass almost unnoticed. 
Material weights, and to a certain extent measures 
also, can be adjusted without, any great difficulty, 
though the recalihration of weighing machines would 
not be ejuite so simple. The unit of length is a 
different character. Size, which determines the inter¬ 
changeability of parts and fittings, is not capable of 
ready adjustment, and an error in dimensions often 
involves the waste of the whole article. A change 
from one unit to another, not commensurable with it, 
must therefore introduce serious difficulty, in that 
apparatus designed to suit one unit cannot easily be 
adapted to be of service under the other. The only 
, kind of change which could be accepted ^thout much 
inconvenience would, be one which left the ne>^ unit 
expressibfe, in the terms of the old, by a simple ratio, 
the absolute change of magnitude being of minor 
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importance. It was this point which went far towards 
determining ^he general trend of the Report of the 
Committee of the Conjoint Board.* 

The present policy of the Decimal Association must 
be examined with tliis difference in'mind. The As¬ 
sociation suggests a step-by-step transition, leading 
to a gradual familiarisation of tlic country with metric 
units, until the opposition is so far reduced tJiat a 
compulsory metric system A<-L becomes possible. As 
a first step, the poun<l iivoirdiipois is to be readjusted 
so as to become e.\a< lly equal to half a kilogram— 
an increase of about lo per cent. The olficial policy 
of the Association is lo alter the ounce, dram, and 
grain similarly, retaining their present ratios. Dr. 
Gujllaumc prefers, if there is to [>e a piecemeal ” 
policy, to make the new jiound {500 grams), contain 
20 ounces, 250 drams, and 10,000 grains, the per¬ 
centage clianges in magmlude being of alxnit the 
same order, but not all in ttie same rlirection. 

It will be seen that, in itself, a ch.iiige ot this sort 
could jmibably be made without serious (lithculty, if 
it were thought to ire necessary. That is to say, if 
a deliberate and agreed decision had Ireen come to 
that the metric svstem e\clusi\el\- was lo ]>e emjiloycd 
in Great Britain, the transition might well have been 
begun in this way. Tn the absence of sucli a deiision, 
the position is less dear. A ceitam amount of in¬ 
convenience must mevitahly arise, jiarticul.irly in the 
introduction of a new series of weights and measures 
in retail trade; and although tlie ultimate introduc¬ 
tion of the metric system might be facilitated by the 
proposed modification, it is scarcely likely that those 
who arc opposed to the end in view will offer any less 
opposition to the means employed. Faced with ♦ 
ultimate proposal, that tlie incli should be altered to 
constitute one-fortieth of a metre • and this is prob¬ 
ably tlie least objectionable line of action open—no 
concession is *10 be expected from opponents in 
favour of a first step, which does not, in itself, present 
very obvious advant»ages. It is jitobably far too 
seldom realised that the great objection to the metric 
system is based upon tlie incommensurability of the 
British and metric units of length. The real battle 
lies between the inch and the centimetre. If the 
alteration of either, to make it commensurable w'ith 
the other, could be admitted, then its ultimate aboli¬ 
tion could follow without much difficulty. 

The view is quite widely held that tlie Imperial 
units are, as magnitudes, more suitable for commercial 
purposes than the metric. Tliere is, therefore, at least 
a possibility that the. .solution of the metric contro¬ 
versy may be found in the devejopment of a system 
based upon the British units, but so modified as to 
be capable of treatment on pure decimal lines. The 
NO. 2749. VOL. no] 


Report of the Committee of the Conjoint Boar^ sug¬ 
gests that thfe possibilities of such a solution shduld 
be explored, eind one expertment in this direction ha* 
already been tried with success. The troy pound was 
abolished in 1878, but the troy ounce was too firmly 
established to be dismissed entirely. Trade in the 
precious metals, however, is now carried on in terms 
of troy ounces only, and bullion weights are made up 
solely in •decimal multiples rfnd^ sub-multiples of that 
unit. There has certainly been some activity ii^ this 
direction in recent years, and should a really logical 
system upon a decimal basis be devised and secure 
general acceptance in tlie countries now using Imperial 
units, it may be found that these units are, after all, 
destined to survive. R. J. T. 


Influenza. 

Injlucnza: E<:says by several Authors. Edited by F.G. 
Crookshank. Pp. xii-1-529. (London; \V. Hcine- 
mann (Medical Books), Ltd., 1922.) 30^. net. 

VAH.'ABLE series of essays is given in this 
volume, bringing our knowledge of this devas¬ 
tating disease up-to-date, and at tht^me time demon¬ 
strating the nebulous character of tHfe. knowledge and 
our impotence in face of its recurring jiandemics. From 
the wider point of \iew the contributions of Drs. 
Crookshank and VV. II. 1 lamer are especially valuable. 
The seven cliaptcrs contributed by Dr. Crookshank 
would have been even more valuable than they now 
arc, liad he t ondensed them and treated his subject 
more syslemalically. Tiiey hear evidence of previous 
separate publication, with considerable repetition and 
occasional laxness in sequence of matter. 

The rest of the volume is occupied by chapters on 
the clinical and therapeutic aspects of influenza, which 
need not detain us, and by a chapter of 175 page.s 
dealing with the bacteriology of influenza, which would 
have gained greatly by severe condcasatioh. 

The chief interest of the volume, however, consists 
in a full statement of Hhc special views respecting 
influenza which the lucid and skilful writing of Dr. 
Hamer, ably seconded by Dr. Cropkshank, has rendered 
important; and ever^^ one wishing lo study the epi¬ 
demiology of influenza, and .to learn another view than 
that apparently favoured in the official report of the 
Ministry 0^ Health, will need to study these chapters 
carefully. 

The question at issue is whether influenza, in the 
various forms which are usually recognised as this 
disease, is a single specific disease, due to a special 
contagium, which may or may not be tfle Pfeiffer 
bacillus; or wHfether the same virus may not also be 
the cause of " phases ” of inflrfenza, including cases 
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in which the nervous centres are seriously affected, and 
in which the varieties of disease included*in the Heine- 
Medin 8}rmptoin complex occur. ^ 

Dr. Hamer evidently looks to a filter-passing organism 
as the likely key to the position, and avers that “ most 
of the * causal organisms ’ of bacteriology can be shown 
to be mere upstart associated organisms or secondary 
invaders.” Using Dr. Crookshank’s conception tliat 
three fundamental factoid arc concerned, ncyncly, the 
disejRc, the epidemic, and ijie epidemic constitution, 
Dr. Hamer advocates the hypothesis tliat the cause of 
the disease, of the epidemic, and of the epidemic con¬ 
stitution “is the mutating xera causa or prim.ary 
influence,” vWiich may l)e some ultra-visible organism. 
Much stress is laid on the epidemics which commonly 
precede and follow, or are associated with, typical 
dnfluenza. Dr. Hamer evidently thinks that much 
of the trench fever in the recent war was influenz.\. 
This may be so, in a jiroportion of the rases in whicli 
an error of diagnosis was made; but this would not 
apjily to the cases of truetreni'li fever, the communi¬ 
cability of which by body lice has been demonstrated. 
A reference to Malta fever is similarly contusing; for 
if this IS to be t^arded as belonging to the large 
influcnzoid group, it is remarkable that it should be 
entirely prevcntihle by boiling all goat's milk which is 
consumed by liuman lieings. In Dr. Hamer’s words, 
“in thickly inhabited areas of the globe a kind 
of law of coincidence or of overlapping of cerebro¬ 
spinal fever and i)oliom) elitis and pandemic influenza ” 
i.s visible. This relatioiiblnp it is mainlained is “not 
simply and solely one of concurrenc-', but of regulated 
development in definite .sequence,” and Creighton, our 
leading historical epidemioKfgisl, is quoted in favour of 
the ontention that we must keep in ii^nd “ gradations, 
modili* aiions,arrinilics,” and i)C “ careless of .symmetry, 
of delimtions or clear-cut nosological ideas, or the 
dividing lines of a classifleauon.” 

With this general propo.sition we arc in accord, and 
ycQ may agree also that fixity of ty|je of ejiidcinic 
diseases and their causal organisms is not to lie assumed; 
but, taking the three di.seases just named, it requires 
much imagination ev^n to assume tic : they can all 
be due to variants of a common infection. Our know¬ 
ledge of the infecting agent in poliomyelitis is now 
considerable ; and although the proof that^he meningo¬ 
coccus is the cause of ccrebro-spinal fever is not abso¬ 
lutely complete, the converging evidence of bactci lology 
and vaccinal treatment is strongly in favour of this con¬ 
clusion. Without adequate reason, to assume that tlic 
contagia of diseases which are commonly associated .are 
variants of a common contagium is a retrograde sci#n- 
tific step; it appears much more proiable that the 
true explanation of the frequent association or sequence 
NO. 2749, VOL. 110] 


of influenza, poliomyelitis, encephalitis lethargica, and 
cerebro-spinal fever is that the“ epidemic constitution ” 
in these years favours the whole group of infections 
and not merely one of* them— influenza. Titere is 
close analogy between yiis view and the view which 
explains the coincidences and sequences in seasonal 
and pandemic,occurrence of scarlet fever, puerperal 
fever, rheumatic fever, diphtheria, to which attention 
has been directed m investigations by Long.staff and 
Ncwsholme. It can scarcely be contended that all 
these diseases arc manifeslation.s of a common infecting 
agency. 

The view just stated appears to be ({infirmed in the 
article m the present volume by Dr. Dwight Lewis of 
Newhaven, U.S.A. Cla.ssical influenza, in his view^ is 
caused by the Pfeiffer bacillus, but “ the various waves 
of the .so-called pandemic of mfluen*i were caused by 
consecutive and increasing prevalences of correlated 
diseases chic to the activation of earners of the organ¬ 
isms of these di.seascs, whether liy the influenza bacillus 
or by the stfeplococciis.” Aere is no difficulty in 
behoving m what we may call a first-cousinship of 
diseases, in the influence of one or otlier of these in 
mcri'asing the \iriil«'ncc of another, and especially in 
believing in the dealhalealing quality of their com¬ 
bined operation, as, lor example, that of the organism 
of influenza and of Streptococcus Juemolyticus. 

The criticisms m the last chapter of the Government 
report on influenza are interesting. Tlicre is just 
enough truth in tlie .statement that “ what is not 
recordi'd, or is not known to be recorded, does not 
officially happen,” to give it lang. 

Dr. Crookshank appears to differ gently from Dr. 
HfiJjier in the descnpli.ni of the mtercurrent maladies 
as “ phases of influenza,” and suggests that these 
“ s])ecialised ” epidemio should be de.scribed as 
iujluenzotd. Witli considerable imagination, he suggests 
that the recognition of these would be, the first step 
towards the foretelling of the imminence of pandemic 
influenza. If tihs e\er becomq practicable, it will 
constitute an important advance in our knowledge; 
l)ut meanwhile we are all familiar with sporadic cjj^es 
of these diseases which are not followed by epidemic 
influenza. 

In short, this contribution to the subject is provoca¬ 
tive oi thought; and wc liope also that it will lead to 
more exact epidemiological as well as bacteriological 
invcstigafion. It presents a better jiliilosophy of 
cpidcmicily than is usual; and Dr. Crookshank’s 
contributions on tliis aspect of llie problem will repay 
study. We rather think, however^ that he is somewhat 
astray in apparently thinking that the importance of 
“ epidemic‘constitution as a factor in producing 
pandemicity—is not generally recognised. This is the 
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mystery of mysteries, and we have not yet approached 
its solution. But we must approach it; for recurring 
pandemics of influenza like the recent one arc more 
serious to civilised mankind than even the Great War. 

History of Electrotherapy. 

An Essay on the History of Electrotherapy and Diagnosis. 
By Hector A. Colwell. l*p. xv + i8o. (London : W. 
Heinumann (Medical Books) Ltd., 1922) 175. CmL 
net. 

N essay of 171 pages indicates a lie.dtliy respect 
for the subject treaterl and tin’s is handed on 
to the reader who peruses it. Hr. ('olwell has in some 
wqys been fortunate in Ins subject, becuuse it is one 
which )ields to historical treatment when approadied 
by a scholar. Ol the evidences of this latter (juality 
there i.s plenty of proof throughout this essay; there 
is a hapiiy blending of histoiic.al accuracy, judgment 
in selection of facts,and a sense of tlic real imjiortance 
of the subject of electrotherapy. The parent subject 
is now rather a[)t to be somewhat eclipsed by the more 
\outhful one of radio-therapy, >el the l.ienefit derived 
from clcTtro-therapeutic measures in diagnosis and in 
the treatment of many diseases is .1 matter which need 
not be laboured. 

Perhaps more than in any other branc h of the healing 
art, the scientific advance ol the .subjec t to its present 
po:3ition lias Iieen one long senes of spasmodic efforts 
interspersed between long periods of cjuiescencc and 
indeed neglect. 'J’lic neglect was probabl) the rational 
outcome of the conditions of cjuackery w'hich often 
showed itself in the application of electricity to the 
ilk of the human liody. It is probably not very far 
from the truth to correlate tins halting progress of the 
suiiject with tlio parallel state of affaiis m the study 
and researches of a [ihjsical character into the nature 
of electricity itself. 

It is interesting to read that a professor of ph)sics, 
one jallabert of Gci\oa, is to lie regarded as tlie first 
scientific electrotherapist, for it is a mutter of history 
th^t, in 1747, in coll.iboralion with the surgeon Guyot. 
the cleUrual current was emplcned by him to produce 
muscular contractions in injured hinhs, thus giving 
them the exercise necessary for tlie -ostoralion of their 
normal functions. Though this is tlie case, the lound- 
ing of modern clectrotlierap) occurred almost a century 
later as a result of the work ot Ducheime of Boulogne. 

riie essay traces tlie growth of tlic subject to the 
present day. The last forty j)agcs are devoted to the 
subject of radiology, Jmt perhaps the lapse ol lime since 
the^ discovery of X-rays has been insufficient for a 
successful tieatment of the subject on historical lines. 
Four pages of notes and an index complete a volume 
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which is very w’ell produced and illustrated by a number 
of plates of ^eat individual interest. 

The author is to he cBngratiilated on an essay 
which marks out so c^arly the milestones which have 
been passed and the olxstructions which have been met 
in the journey of electrotherapy to its present-day 
Status. 


'' Mustard GaS Poisoning. 

The Medical Aspects of Mustard Gas Poisoning. By 

Prof. A. S. Martin and Hr. V. Weller. Pp. 267, 

(London : Henry Kimpton, 1919.) 42^- net. 

'“■p'HLS volume is a belated account of ?nvesligations 

X carried out at Michigan during the war; in 
1917 it w’oiild have been eagerly welcomed, at the date 
of publication whicli it bears it would Iiave been- 
decidedly interesting, at the present time it will only 
ho so to specialists and historians. It tells, with a 
wealth of detail which seems needless, of the effects 
of /i-/8-dic!ilorethyl sulphide, or imi.stard “gas,” on 
various animals and on men accidentally gassed with 
it at factories in America where the substance was 
manufactured for gas offensive purposes during the 
war. 

'I’he substance is a general protoplasmic poison, 
readily penetrating the epidermis and other tissues; 
once inside the <t11s it is probably hydrolysed, and the 
extensive damage is due to local liberation of h)dro- 
chlonc acid. 'I’hc chief effeds are therefore a destruc¬ 
tion ot all the cells with whii h the substance comes into 
contait ; the eyes, lungs, and skin arcAhe most likely 
to be affected, and the danger lies chiefly in the fact 
that the .substance lias but little smell, so that dangerous 
concentrations ijiay be cn< ountered without arousing 
suspicions in those imae<juamted with the properties. 
As tlie substance is a li<iiiid of high noiling-pomt, soil 
or other materials which luive been fouled with it may 
remain a soure.e of danger lor days. 

Treatment of tlie affected parts is direi ted chiefly 
to the alleviation of symptoms; chlorine destroys the 
substance, so that local apjiHi-ation of hypochlorites 
is u-seful in the treatment of .skin hums, which are the 
most troublesome effects likely to be met witli in men 
whose eyes and lungs arej^rotected by thi; wearing of 
respirators. « 

'riie reviewer himself worked out the chief 
ph)’siologicaI ciTecLs of tliis substance on animals in 
the sj:>ring of 1916, at the suggestion of his colleague 
Hrs ll. \V. Dudley; the results were reported through 
the proj)er channels, but were not published. The 
(krmans first used tlie substance some fiftfeen months 
afterwards. L 

The work before us is the most complete and accurate 
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account of the'subject of mustard gas poisoning extant. 
Let iis*liope that it will be long before sifth a book is 
needed again ; should ther* be another bi^ war in our 
time, this work will provide a complete account of 
the properties of a substance which, had it lieen u^ed 
earlier in the recent war, would almost (crtainlv ha\ c 
proved a deciding factor. 

C. LovArr I^vans. 

- .. • 

Tinctorial Chemistry and Histology. 

UittersHchuuf’en uber Echifarbung der ZeUkerne nui 
kimsthchen Bekenfarhstolfen and die Tlieorie dei 
htstologisckmi Furhepro'-^eises mil gelosten I.acken. 
Von Prof. Dr. Siegfried Hccher. Pp. xx + 3t 8. 
(Berlin : Gebruder Borntraeger, 1921.) los'. bd. 

HERK have been several attempts to evolve a 
scientific basis ol the staining processes wiiicli 
are used in histology, but nothing as comprehensive 
as tiie book under review lias so far been produccil. It 
is the outcome of more tlian twenty years of research on 
the application of tinctorial chemistry to histology. 
The book contains a remarkable amount of sound 
chemislrv, and one cannot but wonder how a professor 
of zoology and comparative anatomy could have found 
the time to aci|uire such profound knowledge of a 
siiliject so removed fniin his special lines of thought 
and study. Dr. i^eclier lias tieeii very .suci'csstul in the 
manner in which he has combined hi.stology with 
chemistry, and even the few peculiarities in his chemical 
terminology and chemical formiil.ie,siu h as, tor example, 
his eci'cntric formula : 


I failure. This is the leii-tiiolif of the whole research, 
which is abundantly supported by more than 2000 
experiments. Bechcr's researclies lead him also to 
the following generalisations, namely (i) the solubility 
of the “ lakes ”* (metallic compounds of organic 
colouring matters) is of great importance, lor good 
.staining depend:* not on the soluliility of the dye, but 
on that of the “ lake,” and (2) that all “ lakes ” of the 
hydroxy-anthraquinones aie ol general use for nuclear 
staining. 'I'lie hydroxy-anthra(|uinones have been 
specially studied by Becher and tiie attention of 
histologists may be diiccteil to pp. 271-275, which 
giNc a practical summary of the^e results. 

However, not only liistologists, but also clieniists 
will find mui ff in this book that will lie of interest to 
them, 'riicre is too much belief in the inlallibility of 
Gnehler’s stains in histological circles and the British 
d>e indn.stry would, perhaps, be well advised to pay 
some attention to tins jxirticular aspect of tinctorial 
chemistry. Tliat not only Gej;many but also other 
countries mamiTaUiiredyes which give good histological 
results is again also evident from the work under review, 
since Dr. Becher has successfully used Krcncli, Swiss, 
Dutch, Belgian, and British dyes. 

Reference might, perhap.s, be made to a few 
minor errors, such as the statement on p. 121 that 
ellagic acid was synthesised by Georgievic in 1913, 
whereas it was actually synthesised by Perkin and 
Nierenstein in 1905. Such slight defects, Imwever, 
detract little or nothing from the value of the book, 
wiiich is certainly the best of its kind so far published. 

M. Nikrknstkin. 



for phthalic anhydride, only adrt to tiie peculiar charm 
of the l)ook. Tliey vouch, at least, for the lad tliat 
tlie author ha^ not Ifiii^lly copied his clu ucal matter, 
whicii is loo often the case \vhe« biologisls di'velop 
chemical tendencies. 

That the rituals of histology will have give pKue 
to chemical common scn«c is evident from^Beclicr’s 
researches, wiiich sliow conclusively tlKit successful 
staining depend.s on one factor only, namely a well 
selected “ triple-alliance ” (a bon mot presumably 
chosen by Dr. Becher before the War) of tissue, 
mordant, and stain. Careful considerations -^f tfte 
individual and combined chemical properties of these 
three factors lead to success, their neglect spells 
NO. 2749, VOL. 110] 


Mineral Resources of Yugoslavia. 

The (I'cology and Minend Resource's of the Scrh-Crual- 
Slovene Stale. Being the Repoil of Jhe Geologist 
atliuhed to the Bntisii Economic Mission to Serbia. 
By D. A. Wra^. (Dcpartmml of Overseas 'I'rade. 
Krf. No. K.K. 383). Pp. 111. (London: H.M. 
Stationer} Office, 1921) 35. 6J. net. ^ 

'"T"'illc Department of Overseas IVacle has rendered 
JL a dislimt service to cconomi<' geologists in 
publishing an account of tiie niineial resources of 
Yugoslavia, because our knowledge oi this .subject lias 
lutherto Ixh n det idedly Iragmentary. A lew of the 
mineral deposits ha\c long lieen well known, such as 
the menury mines ol Idrija, the (opper mines of 
Majdanpek and the iron iiunes ot Vures, but systematic 
information j^as lacking and tins has now been supplied 
by the pains^taking work of Mr. D. A. Wray. * 

After a Ixief introduction dealing with the more 
important general and economic features of the new 

B r 


34 


NATURE [July 8, 1922 


State of Yugoslavia, we have first a brief but dear 
account of the geological structure of the region under 
discussion; it is greatly to f)e regretted that this part 
of the work was not illustrated by a geological map of 
some kind, even though it Vere only a small sketch 
map, us this would have been extremely helpful for a 
proper understanding of tiic somewhat complex geology. 
'J'he various mineral de[)osits arc next described in 
much detail, this constituting the principal and indeed 
the most valuable portion of the w'ork. Under the 
heading of coal it is shown that true liituminous coal 
is very sc'arcc, but that there are considerable reserves 
of lignites, which amount probably to about 1900 
millions of tons, wiiilst the [lossible reserves are even 
greater. With the exceptions of some hf the smaller 
beds of Liassic pnd (Vetafeous (rial in Serbia, all the 
coals are of Tertiar\- age and are lor tlie most part of I 
inferior (juality, their (ulon/ic power lying usually 
between 4000 and 5000 caloru^. 'I'hcy can, however, 
be used successfully on railways, lor steam raising and 
lor domestic p,urpose^, but are not suited for metal¬ 
lurgical operations or other work ^^here high tempera¬ 
tures are required Apiiarcnlly the coal resources of 
the State would cover satislactonly the great majority 
of its requirements, were it not for the grave lack of 
means of communication, winch also has hindered in 
no small degree the de\elopnRnt ul the various ('onl- 
fields. 

There are quite a number of deposits of iron ore ; 
according to Dr. Katzer, the Gon ernment geologist, 
the more or less known reserves of iron ore amount to 
some 22 million tons, ot wliidi 15 millions arc limonite. 
Mr. Wray is of opinion lliat “ the total reserve tonnage 
may salely be computed at 30 to 40 million metric 
tons.” The iron industry is, however, (]uite in¬ 
significant; there are a few small Iilast-furnarcs, 
chiefly in the Vare.s district, (iian oal being apparently 
the only fuebused ; one of these furnaces, situated at 
Krapuli, 2 kilometres soutli of Vares, is said to have a 
daily output of more than too tons of pig iron, probalfly 
the largest ever obtained from a charcoal furnace. 
(X.'ing to the want of good coking coals and tlie detec¬ 
tive means of transport, there seems at present little 
probability that this industry can attain dimensions 
of anv importance. 

Tliere are well-kru»\vn (opper mines at Majdanpek, 
which have been worked since Roman times; tiie out¬ 
put from 1870 to 1890 is stated to have totalled about 
2500 tons of copper. Another imfiortant group of 
mines is that of Bur, now- being worked by a I'Ycnch 
company; the production is said to havg gone up fej 
the liigh figure of 7575 metrio tons of eppper in the 
year 1911-12. The famous quicksilver nrines of Iflria 
have been worked ever since the fifteenth century, 
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the annual output since 1900 having been of the order 
of 500 tons.' 

Among the other mine*ls that have been or are 
being worked may be named iron pyrites^ manganese 
ore, olirome ore, antimony ore, gold, lead ore, zinc ore, 
bau.xite, meerschaum and rock-salt. 

It will be clear that .Mr. Wray has done his work 
e.xtrcineh’ well and lias collected a great bulk of very 
valuable information. It ic', bpwever, to be regretted 
that lie did not submit his proofs for revision to' some 
competent metallurgist, as several blunders forming 
serious blemishes in the re[)ort would in this way have 
been detected. For instance, .Mr. Wr.a^’ states that 
there are at M.ijdanpek “ three furnaces of the 
‘ Knudsen ’ tj'pe (.Siilitclnia and Co., Norway),” whereas 
the ixiiudsen process is conducted in a sjiecial form of 
converter, and was worked out by the inventor at the 
well-known .Sulitcima mines. Again, ins description 
of the “ Majdan ” furnaces, evidently a primitive form 
of lilast-furnace, is quite unintelligible ; he writes : 
“ Tlie pig-iron came out in part with the scorite, and 
in part remained in the botlcyn of the turnace. The 
latter [irodiict was much preferred, us by the continual 
action of swiltly-moving hammers (driven b)- water- 
powei) it lent itself directly to treatment.” It is 
olnioiis that if this material was pig-iron, it could not 
ha\e been worked under tlie haminor, and we are left 
in doubt wlietlicr it was malleable iron or steel, or 
wlietlier it really was pig-iroii which w.as converted 
into malleable iron in some kind of a finery ; either ot 
these might be the lorrcct explanation, whereas the 
statement as it stands is obviouslv incorrect. 

If. L. 


' Hydraulics. 

Hydraulics with iVorhing Tables, Ky E. .S, Bellasis. 
Third Edition. Pp. viii -I- 348. (London . Chapman 
and Hall, Ltd., 1920.) 'Price i8j-. net, 

YDRAUI.ICS IS largely an empiriial seience and 
as experience accumulates it is to be expected 
that the forinulie expressing the flow of water in 
particular conditions will be inpdifietl either in form or 
by a change m tie experimental coefficients. The 
author of the hook betore us has had considerable 
experience in the irrigation department ot India, and 
It might, have been expected, therefore, that new data 
confirming or modifying generally accepted forraufte 
would have been incoriioratcil; particularly additions 
lo'knowledge in those eases in which the experimental 
svork has been small might have been forthcoming in this 
vi?ork. *■ We look in vain, however,"for sucli new data; 
th? author ha^ been content to discuss certain principles, 
to accept the generally accepted formulse and to illus- 
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trate their applications in connexion with important 
practical problems. To determine the ^low in pipes 
and channels the author#adheres to tlie old Chezy 
formula and gives tables of values of thc» coefficient C. 
■ He not unreasonably points out that tliis formula has 
the advantage of simplicity over the logarithmic 
formulae; but he does not adduce evidence from his 
experience as to the comparative accuracy of the results 
they give. Thus the ^erilms student of hydraulics can 
scarc^ely be satisfied with th' treatment. 

The chapter dealing wRh variable flow in open 
channels is of considerable interest and importance; 
and contains valuable suggestions to those who deal 
with such cFiannelS; especially when the streams are 
dammed by weirs and barrages. The correct form of 
the surface up stream from such barrages iS; liowcvcf; 
not satisfactorily discussed ; the problem is admittedly 
a difficult (»ne, hut of importance, and needs more 
adequate treatment than that given by the autlior. 

The brief chapter on unsteady flow deals with tlie 
time of emptying vessels and with waves in open 
channels; there are aj^o brief remarks on the effects 
of waves and floods assisting in scouring or causing 
de[)osit.s. The work concludes by a brief chapter 
on the dyn.amic effect of flowing water. 

The student will find this work suilahlo tor reading 
in conjunction with some work on hydraulics which 
deals willi the subject from the fundamental rather 
than from the practical engineer's point of view. The 
de\ elopment in the volume under notice is not suffi¬ 
ciently logical for the student desirous of under¬ 
standing thoroughly the fundamentals of the sulijcct, 
but he as well as tlic practising engineer will find it 
both useful and interesting. F. C. L. 


Our Bookshelf. 

Applied Entomology: .h't Introductory Text-book of 
Insect'! in their Relations to Man. llv Prof. il. T. 
Fernald. (Agricultural and Ihological Publications.) 
Pp. XIV 1-386. (New York and London: McCiraw- 
IJill Ih>ok Co.; Inc., 1921.) 215 . net. 

Text-hooks of applied entomology an usually «.<jni- 
piled according to one of two ra«tlKKl.s. in one ty[)e 
of book the various injurious insects are cKissificd unci 
enumerated under their respective ordew and m the 
other type they are dealt with under the crops or other 
objects witli which tlicy are associated. •The first 
method, which is the one adopted by Prof. Fernal<l, is 
unquestionably the better way of presenting tlie subject 
to the elementary student. The alternative methotl is 
more adapted to the needs of a practical reference 
book; in which the primary consideration is to rentier 
the information available by means of the inost con¬ 
venient, although not necessarily the most scientific, 
nianner of presentation. 
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Prof. Fernald has carried out his task with conspicu¬ 
ous ability, and the book is certainly worthy of the 
Massachusetts school of entomology. Within a com¬ 
pass of less than 400 pages he manages to give the 
essential /acts concerning the biology and control of 
all the more important* insei'ts affecting man, either 
directly or indirectly, in the United States. The 
gciicTal introdivclory «'haj)ters arc perhaps a little too 
much abbreviated : nevertheless, they contain the 
essential elementary facts roncerning the structure and 
mctaniorph()sc.s of insects, and tlie principles of control 
commonly in vogue, TwciUy-foiir orders of insects 
arc recognised, and eacli i.s dealt with in turn, whether 
it contains injurious species or not. Tlie .student is 
tliiis enabled to view the class Insecta more or less as 
a whole, and appreciate the place of cadi order in the 
scheme of nature. The work is adequately illustrated 
and well prifited. A few mihprinl.s are notieeable*in 
the explanatory text relating to eiglit or nine of the 
illustrations, but they are not .suliiciently serious to 
detract from the value of the hook. A. D. Imms. 

Exploration of Air : Out of the World North of Nigeria. 

By A. Ihiclgman. Pp. xxu*i 258. (London : John 

Murray, 1931.) 165. net. ^ 

The journey which Mr. Ihirluuian descrihrs in this 
volume was undertaken at the instamc of Lord 
Rothschild. Its object was to link up the chain of 
zoologK al geography across the »ouiitry lying between 
Algeria and Nigeria. Starting from Kano in Northern 
Nigeria, tlie author traversed tlie Frendi Territoire 
Mihlaire du Niger ot the Western Sudan and reached 
the mountainous region of Air, which had not been 
visited by any Kuropeari sitict' Ur. Jkirtli passed 
through it seventy years ago. Mr. Buehanan’s style 
IS vivid and his nanative racy ; he toiu hes but lightly 
on tlie hardslnps lie liad to endure in this arid section 
of the African conliiient. He is at his best when he 
describes the vi< Issitudes of tracking down some much 
coveted specimen. IIis accounts of the nativ'CS with 
whom he came into contact, although not sufficiently 
detailed to he of much value to the ethnologist, will 
give the general reader a very good ideaot the cliaracter 
ot tiic-se people.s. I Ic de\'Ole.s a i hapler to the Touaregs 
of Air, in which he gives a very fair account of the 
more salient elements of their culture and of their 
I'ostuTiie. of whiiih the veil worn by the men is the 
most cliaracteri.stic feature. It* is to be regretted, 
howevei, tliat he has not given a more detailed de- 
senption <4 a people so hltlc known. • 

The Principles of Radiography, by Ur. j. A. (Vowther. 
P[). vin 138. (London : J. and A. (ihurchill, 1922.) 
75. (ui net. 

Dr. Crowtiier’s book is intended primarily for those 
lieginning tli* study and practKC of medical radiology, 
to whom it .should be of considerable servii'C. The 
author gives in a lucid and praitical manner an 
account of the principles involved in the production 
of a skiagram and the mode of construction and action 
*of the apparatus used. The subject-matter of,the 
book formi part of a* series of lectures given by the 
author to ‘candidates for the Diploma in Medical 
Radiology knd Electrology at Cambridge University. 
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'rhc I'knunlary principles receive full treatment, 
nearly fifty pages being devoted to their consideration. 
After .1 des( nptioii oi the properties of X-rays and the 
Iiceiihuiities of X-r.iy tubes^ the production ol high- 
tension cuirents is treated. The re/niiinmg diapters 
are devotul to the \arious pilvts of an X-ray installa¬ 
tion. the a' tiial taking of skiagrams, and the hx ahsation 
of foreign bodies. , 

Tlie description given to log. 25 will no doubt be 
altered in a future edition and the X-ray tube depicted 
in Kig. 26 be given terminals of different signs. Though 
written liy a phjskist, it is evident that the writer 
has had some prai'taal experience in the radkfgraphv 
of the human sulijcLt, which (nhances the value of 
the btK»k. 

The Prhtnple'i oj Merhauieol Refrigeration. (A Study 
^'our.se for Operating Kngineers.) Hy Prof. II. J. 
Maclntire. Pp. viii + 252. (Xew York and London : 
iMctiravv-Ilill Book ('<>., Inc , 11)22.) 12.?. (xl. 

The engineering courses <it our Universities and 
Technical Schools d(‘al as a rule much more thuroughlv 
with the (onver.sion ol heat into work than with 
the cimversion of woric’into heat, or rfAher, into the 
absence of heat*. 'I’his holds to a i onsideralde extent 
for American universities and colleges, and it is tor 
engineers so trained that the present volume is intended. 
Attention is directed clueflv to the details in whuh 
refrigerating machinery dilhrs from the machinery 
witli which tile average engineer is tarnihar. It i.s 
probably due to tbV simpluit , of the new problems 
wliicb the ammoni.i refrigerating pkint brings betore 
the mechanical engineer that ammonia owes its popu¬ 
larity. I’he aitiial (ost ot prodin mg a given amount 
of refrigeration is almost the same bv the three or four 
mi'thods at present m use. and the tiutlior ot tlie present 
work thinks th.it tlie carbonic ncid has many advan¬ 
tages over the ammonia mctliod. Kthvl c hlonde used 
with a rot.irv compressor is oxteiisivelv used in the 
American .Marine, and much more mlorination on the 
use of this maleri.il would be welcomed liy relrigeraling 
engineers in this couiilrv. The Icook contains tables 
of tlie properties of rtlrigerants conipiKcl Ironi P)ur(au 
of Standards reports, which are more up-to-date tluin 
any with whicJi we are acciuainted m books published 
m this country. I 

The Stageiy of Shake^peine. By R (Vonijiton Rhodes 
Pp. .XII-M02. (Birmingham: Cornisli Bros, Jad , 
fij22 ) 4-?. (ni. net. 

Mr. RiioDEb’s Imlc' l.o.ck is an imiiortant contribution 
to the stiuh'^ ol the slac;e-c rail of .'shakcspe.ue and his 
contemporaries. Ills iuciIkhI has been to compare 
closely the stage elirec lions ot the (|uaito editions of 
the plays and those of the hirst Kolio. lie finds that 
in the quartos which are geiiei.illy rfcognised as 
pirated, the stage directions have the character ot 
observations rather than ot instructions, as might be 
expected from the circumstances of their cirigin. As 
a result of the coinp.irison, Mr. Rhodes is able' to offer^ 
a nitmber of suggestions as to the use of tht^curlains to 
provide a recess on the stage and*the use of ilie balcony 
covering the three lerin.s used by Shakespeare, “ aloft,” 

“ above,” and “ at a window.” llis deduction that 
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in those cases in the First Folio, where there are ni> 
stage directiefns or very few—“ The Two Gentlemen 
of Verona,” TThe Merry VVi^es of Windsor,” “ Measure 
for Measure,’^ “ The Winter’s Tale,” and “ King John,” 
—we are clealing with a text assembled from the 
players’ parts, deserves attention in the consideration 
of a difficult pro)>lcm, for thc^ solution of which Sir 
Sydney T.ee’s theory of transcripts m private hands 
dc>es not a[)pear entirely’ c<»nvincing. 

( 

Twenty-Five Year<: in East Ajuca By Rev. j^ohn 

Rosc'oe. Pp. xvi-i-28f?i MX Plates (Cambridge: 

At the University Press, 1921.) 25?. net 

In tiiis volume, Mr. Roscoe has given an account of 
.some of his experiences and observations of the manners 
and customs of the natives of Last Africa during his 
twenty-five yeans’ service as a missionary in that area. 
In particular his aim has been to dc'seribe the con¬ 
dition of the coiinlrv and the natives when first he 
look up Ills work. From this point ot view, lii.s book 
forms a useful pendant to tlie more strictly ethno¬ 
graphical w'orks he has already pubhslicd dealing with 
the Baganda and other Bantu tribes The connected 
narrative adds colour to these analytical studies. When 
Mr. Roscoe first arrived in the country the Uganda rail¬ 
way . of course, vva^ not in existciTc c. and he gives a vivid 
picture oi tlie dilliculties encountered by the traveller, 
arising liolh from the character ol the coiiiUrv and the 
untrustworthmess ot the native carrier, the only means 
of tr.insport. To many of his rcxulers the most in¬ 
teresting section ot the l>ook will be tli.it dealing with 
the {‘VTiits, ol which he was an eye-witiiess. leading 
to our assumption of the Prote< toi.ite over Uganda. 
In this a('< (Uint, cmiouslv enough, Sir Frederick Lugard 
is mentioned only mcidentaily. 

foseph (ilanviU and Rsyehieal Research m the Seven¬ 
teenth Century. By 11 . Stanley Redgrove and I. M. L. 
Redgrove. Pp. 94 (London; \\ illiam Rider and 
Son, Ltd , 1921.) 2s. (x/. net. 

JbsEPH Glanvill is no doubt best known to the 
modern reader as the source ot inspiration ot .Matthew 
Arnold’s well-known poem, and secondiv as .luthor of 
.1 trenlisf on witrhcralt vvfr,i(h F. II. Lee kv de¬ 
scribed as ” probably the ablest book ever published 
m deience oi the .superstition.” It i^ not so generally 
known that Glanvill was an ardent advocate of the 
expcrinu’ntal method .incl a sturdy o[)[)oni‘nt ot dog¬ 
matism. Up was not (Hily a I'rllow of the Royal 
Soc lety, being elec ted m 1664, arit'i a li lend and admirer 
of Robert Bovle. hut*m addition to making three com- 
mimicatioiis to the socieiy winch a[)peared m the 
Traiisac tionsMie was the author of an account of the 
advanc es in the various de[)artments of sc ientific know¬ 
ledge sine^ the time of the .'inc ients. Incidentally in 
this work he suggested that the 'I'orricTlIian vacuum 
was not an absolute void. In the .short account of 
(xlalnill under notice his various activities arc noted 
and his views set forth, lor the most part, in his own 
wofds. ^The authors are, how’ever,# c hiefly* interested 
in his psychic i,nvcstigations, on account of which he 
may be considered, legitimately, to be the founder of 
modern psychical research. 
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Letters to the Editor. 

\The 'Editor does not hold himself t^ponsible lor 
^ oimions expressed by i/fs correspondents Neither 
can he undertake to return, or to correspond with 
the writers of, rejected manuscripts intended for 
tins or any other part of NaiURE. No notice is 
taken of anonymous communuafiom ] 


The Difference between Series Spectra of. Isotopes. 

l*KOi' P I-.nKiiNKi'-'^T and Prof. N. J 3 olir, in Ihcir 
Idlers to NaiuRI- of liyit' '‘aisod the inlcr- 

e.^tln^r »iuesti(m of the dilicnmcc to be*cxprttcd 
bcti<ecn tl*c spectra of isdopes. Mw.h conluHon, 
as their Jelters cle.irlsMndicate, exists on the subjcrl, 
•ind nlnle not in dUaKreeinent witli .in\ ot tlieir 
coiuliiMons. I shouid Ukr to make .1 few rein.irks 
which may tend b) clin.idate Ihc niatft'r soinewiial 

iurthei • . 1 ^ . 

I'.hicnfest raised the (juostion in relation to 
the siiectia of the isotopes of litliumi—the subject 4)1 
an mvostiK.iliun b\’ Prof /eemaii -and iioinlcd out 
that llic factor M/(m ‘ M) the Kydber}- constant 
was only dednecd by J^ohr and siibsetpieiilly ustd 
by Fowlei to obt.iin the best estimate we have for Ihe 
ratio m/M, m Ins fkikenan leclun—for tlie ease of 
anatom willia election He justifiably rc'iects 

any (ontlnsions founded on its application to atoms 
with moix' Ilian 011c election, and Piol Hohr entirely 
cnmuis Idirentcst's illusti.ition ol an atom in whicli 
the in.iss ol the nm kiis, on aieoimt ot svmm<'(i>, 
does not enter into Ihe spectrum at all, is jicrhaps a 
siirtHienl indication ot the dilficnlly of the problem, 
il sneh symmetrical atoms can exist, .1 matter whuh 
ai)peais improbal'io 

■the spectra ol tlie lillniini isotopes arc at piesriit 
pccnliaily mtercstnii^ sime the annonm ement that 
Prof M'I.eiinan lias isol.itcd them an<l loimd a dillei- 
cnec winch is greater than that calculated by the Pohr 
foimnl.i, and m lact thiee times tins vrdne, while 3 
I-, the acccjited atomic number ol hthinm. Tlie 
qiiantniii tlu'Oiy is nnabl<‘ to (‘.\plain this Iarj;e 
separation, and its cxpoiumls mn-it doubt the lad 
th.it M'lenn^tn’s lu-w senes is 1I10 sjx'i Iruni of an 
isoloiio There aie two alternatives- it may be 
a combination sciics or a sjvn senes Tn an mvcsti- 
ff.ition wiu<h the jueseiit writer ni.ide a ye.ir ag<j. on 
some ot fhe simpler jiossibli' mbits m a lithium 
afoi ' with only two elei lions, a spci«iall\ simple class 
ot <a ‘Is Wiis tonnd Alllioii,c^h th<‘ wi^ik is not \Vt 
published, it is*})ossible to state that its re-ult ga\(\ 
as tlie jnincipal sparl\.-liiu' ol lithium, <1 \aluc \ei\' 
close' to \()7 o 8, tlie rod Jine shown in the ordinalv 
spectrum This line had alicady been snspe-cted, by 
seviM'til spectroscopisLs, to li.i\c a sjiaik coinpoiicnt 
III these simple orbits of .1 hthinm atom positively 
chaif'ed. the two cledions <ire beh.iving very dillcr- 
('Utlv Ihe orbit of one ol them is onl\ about the 
linear dimensions ol that c>t the otlii', so 1h;it tlie 
Bohr lormnla lor o«e election is ne.ulv ajiphc.ible 
Jn fact, tlie mbits aie very closely annloKons to tbosc' 
now jicneralh .wiepted tor the lu'iitial lulmm .iloni, 
which can lake two foiins, in both ol whn h the i)ibil 
of one eU'Ction is \cry small compnreil with that 
of the othei . the mbits' dillei inainh in +1)-' lact that 
in ortho - helium Ihev are puntuaily copTanar, and 
in paihelmm piaitically pi'rjieudu ulai 

I have tound it jiossiblo by a choice of the siinjiler 
orbits, and by the supposition made by Sommciile’d 
and others as to the m\.inability ot the energy \V 
for all jiossiblo orbits, to show that the innci mbit 
lias a railius only about i'^ of tli 4 it ot tlj#- outer 
Thus the Jiohr formula is again ncarL^ true, and the 
Rydberg constant in the .adinary hcliftm senes is not 
very different from its value in the Pickcrmg senes. 
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Such results are suggestive, and appear to indicate 
that when there arc many electrons in an atom, 
a ratio roughly of order iV exists betw’cen the orbital 
radii of the two outer consecutive electrons An 
mmiedialc conse<niencc*is that the Bohr formula 
would iu*ker be *ery far wrong m its use for a rough 
detenmiiiition of the separation to be looked for m 
the sjx'clr.i of isotnjies il the correspondence with 
tlu'se results d<-)Cs not, liowcver, e.slend to heavier 
ntoin.s, we .ire*\>reclmh‘d liom in.ikmg .my prediction 
without the knowledge ol the geiier.il position 
on the a\enigc'--ol the cc'iilte ol 111.iss of :in .itoin 
In a ]*rol)lem of this nature no gemi.d tieatmont is 
jxissiblc, and no genera! sun|)l«‘ l.iw ot sc*j>aiation 
down tlic‘ I'eiiodn I'.dile is to lie e.vpei t<'<l 

I \\ Nkiiojson 
I l.ilhol ColU'ge, (J\ 1 oi<l. J nne 1 2 


A Possible Keconciliatlon of the Atomic Models 
of Bolir and of Lewis and Langmuir. • 

Ihio voLY ,s])eakmg, the merits (•! Bohr s .domic 
model lie m its very accnr.de cxpl.mation of tlic 
loaction ol atoms and molecules udh i.uhcdioii. 
while those' ot the Lewis-1..ingmmr model he m its 
very satist.ictory leprcseid.dion ol the meehamsin 
of chcmieal cotubin.dion, bid the' mc'ids of c'lthcr 
model .ire lacitmg m the oilier Holli must theretoic 
possess piojicrties which are .Kcnrati^iepresentations 
ol the tudh, iind the pioblem remains to devise a 
third model which will mcoriior.de those properties 
in its stnutuie The following i oiisiderations le.id 
to a niodilication of the Lewis Langmuir model, 
wliK'h a])j)e.iis to be .1 s.disf.n loiy solution of the 
problem—so far as I am .iware d is new 

Consider first the well-known L<'W'is-lainginiur 
model loi any atom It is built nji ol tiu' centr.'d 
ma lens and its siirroimding electrons tlie mean posi¬ 
tions ol which .ire iixed with lesjiecl to one .mother 
and to tlie position of the nucleus Now 111 urdc*r lo 
aciounl foi th(' le.ictioii l>ctvvc‘en the atom and 
ladiaid eneigy it is necessary to assume that these 
elections possess .ici eleialion ot some kind The 
I^ailic'ular kind most agri'C'.ible wdli the results of 
e\j)crimen1 is the orbital .icccleratiou assumed by 
Bolir But since the eketrons .ire tixeil (or can be 
assumed to move but vei\ .slightly Irom their fixed 
mean positions) m the' Lewis-! angmiiir model, 
oibit.il .icceU'ration is impossil)le 

Now, aj>])arently, .v way onl of this ditliciilty is to 
.issume that the' c'k clron shells .ire lixed and the 
nucleus lol.ites on .in axis 

j;y tlie'l'heoiy ot Kelativity d is imm.deii.'d whether 
\iewing a giN^i atom -we log.ird the electrons as 
describing orl)its around a lixed’mu.leus (not tixc'd 111 
position only) or vvlicdhcr wo regaid the nucleus as 
rotating inside the clc'Ctioii shell or shells with cMch 
('U'ctron iixed relatively to tlie otlieis llint is, the 
nucleus possesses acceU'i.itioii with icsjiect to tlie 
electrons, or what is tiic s.inie thing, the electrons 
jiosscss .icceler.dion with rcspi'ct to the nucleus m 
spite ol the f.ict that they are fixed rel.itiyely to outside 
s^--tcms such as other elcctrcm sliell-- I lieieforc this 
model wlu u viewed wdli respect to tlu' electron shells 
IS iireeisoly the same as the Lewis-l.angmmr model, 
.111(1, fuithemiore, with respect to the whole atom it 
jxissosses all the merits oi Bohr’s model That is, it 
appears to be .» salislei loiy re(.<mciliation of the two 
atomic models. 

, Fiirthcrmoic, the ju-oposed model possesses the 
further mtyit that by its aid we can predict the exist¬ 
ence of iscwopcb Thus it the nucleus of a given atom 
possesses ihorc than one stable axis of rotation with 
respect toMtsclf, or to its sui rounding shells of elcc- 
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trons, or to both, and these axes are associated 
different amounts of energy, it is possible for the mass 
of the atom to Ixj different for the different positions 
of the nuclear axis, since by the Theory of Relativity 
energy possesses mass. TJiht is, the model proposed 
I)re(hcts the existence of isotopy. , If the* direction 
of the nuclear axis as described above is detenumed 
by the structure of the outer shell of electrons, we 
should expect the existence of different axes in the 
same atom to be favoured in those atoms the outer 
shells of which arc complete (inert gases), nearly com¬ 
plete (halogens), or just lorming (alkali metals). An 
inspection of Aston's list of isotopic elements shows 
that it IS in the ncigiiliourhood of the inert gases that 
the phenomenon of isotopy chiefly occurs 

W. Hughes. 

63 Goldington Avenue, Bedford. 


The Intensity of X-ray Reflection froi;n Powdered 

* Crystals, 

In the May nhmber of tlie Philosophical l\la^aziHc 
which ha.s just reached us, Mr C G Danvm has 
presented a most valuable discussion of the reflection 
of X-rays from imperfect crystals He shows that, 
on account of the difriciilty in detenmniug the effec¬ 
tive extinction coetfirent of the Xff.ivs in such 
crystals, it is \ery difficult to calculate with accuracy 
the intensity Af the reilecled beam Hence he is 
unable to mukc^ a satisfaeloiv compansoii lietween the 
theoretical fonmil.e and the cvisling expeniiumts on 
the intensity of X-ray reflection This result is in 
general agreement with the conclusion rea{ hed by one 
of us {Physudl Review, July 1017) on tlie basis of 
somewhat similar considerations 

Mr Darwin concludes that a more satisfactoiy tost 
might be made on powdered ciystals, since m this 
case the only factor contnliiiting apprcdablv to the 
extinction is the ordinal y ab.sorption of tlie X-rays m 
the powdc'r, w’hich can be ineasunsl directly. We had 
arrived at the same conelusion, and liave made 
quantitative me.isurcmcnts of the intensity of the 
X-rays scattered by powdered crvslals 

In our most recent (‘xpeiiments, the Ka line from 
molybdenum (\-f-07o8 A ), after reflection from a 
crystal of rock-salt, was allowed to fall upon a plate 
of powdered sodium rhlonrle The first older leflec- 
tion from the [looj laces ot the jiowrlerod crystals 
then entered the lonisalum chamber The method 
was thus similar to that employed by W. H l^ragg 
(Proc. Phys. Soc , Lond , 33, 222, 1921) except that 
the primary rays were homogeneous. Tlie ratio of 
the energy reflected into the ionisation chamber due 
to this first order line to that mcidclit upon the plate 
w'as 2*9,| X lo'*, with a probable error of about 10 
per cent The theoretical intensity of the line was 
calculated from a formula identical in significance 
w'lth Darwin’s formula (10-4) {he cit.), except that 
correction was made for the absorption of the X-iays 
in the crystal mass We tlnis obtained the value 
2*7 X lO"*, vvhicli IS in satisfaettuy agrecmicnt with tlie 
experimental moasurenu'nt Thus, at least to a close 
degree of approximation, the theory of X-ray reflec¬ 
tion based upon the classic.il electrical theory gives 
accurate results 

This comparison of theory with experiment may 
b(! viewed m another manner .'\ny foriunla for the 
intensitv c^f X-ray reflection must depend uj)on the 
value of a function p, the magnitude of vvhuh is 
determined by tlie distnbution of the clcclrons in tlie 
atoms. The theoretical value, 27 x io'*|mciitioiicd 
above is based upon the value ^“ = 0*59, if. upon the 
assumption that the intensity is 59 per cejt. as great 
as it would be if all the electrons in sodium and 
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chlorine were grouped together at the centre.^ of their 
respective at^ms. This value was estimated by on^ 
of us {loc. cit.) on the basis of some of W. H. Bragg’s 
measuremeiffs of the relatite intensity of the different 
orders of X-raj'^ reflection from rock-salt. The 
corresponding value of as determined by the 
measurements of W. L. Bragg, James and Bosanquet 
is 0'43 {Phil. Mag., July 192T) To obtain our 
experimental value 2-9 xio'* for the intensity of 
reflection from powdered crystals, the value of 
must, how’ever, be o-O.^ Tlic difference between the 
latter tw,o values of supports DarwuiTs suggestion 
that the method employed by Bragg, James,,and 
Bosan(|uct for studyin[5 the intensity of X-ray 
reflection is not wholly trustworthy. 

We hope in the near future to be able to report 
experimental results of a considerably higher degree 
of accuracy than those described above. 

yVRTHUR H.“C0Ml'TON. 
Newell L. Freeman. 

* Washington University, Saint Louis, May 30. 


Discoveries in Tropical Medicine. 

1 AM mucli aslonishod to learn, for the first tune, 
from Dr. L. W. Sambon’s letter m Nati:re of May 
27, that during the whole period of my work in India 
(from April 1895 to February 1899) he “was almost 
daily at Mansoii’s house “ anfi was allow'^ed to read 
my private letters to Munson and to “ discuss every 
detail ’’ Are we to undeistand by this that his 
almost daily visits to Manson’.s house continued for 
all this period, and that during it he read all my 
Icttcis to Maiison, numbering 110, and avciagmg a 
thousand w'ords each in length ; or merely that he 
read <i few of the letters which Manson showed to 
him from lime to time ^ Dr. Sambon would .ippear 
to claim the former interpretation of Ins words, 
because he proceeds to suggest that he i.s intimately 
acquainted, in consequence ot hi.s knowledge of those 
letters of mine, with all details concerning the 
relations between my w'ork an<l tile thcoiies of 
Manson If so, I can only say that I am amazed 
and hurt. Many of my letters to Manson w'crc of a 
very pnvatc nature, and it is dillicult tor me to 
believe that he would have Iianded over the whole 
of this correspondence witliout leseivc to a gentle- 
nian wlio was at the time a strangej- to me and was 
in no way concerned with my affairs. 

Moreover, when Manson sent some of luy letters 
to Lord Lister he was, of cc^urse, c.ircful to inform me 
of the fact, but he never mentioned the name of 
Dr Sambon, so far as J remember, in all the fifty-six 
letters which he wrote me m reply to mine, as surely 
he would have done had he d(‘cid<‘cl to submit niy 
lettcr.s to a third person without my previous consent. 
Nor did Sir Patrick Manson ever mention this matter 
to me (luring the many yeant' wliicJi have elapsed 
since the correspoackmcc referred to ceased. On the 
other hand, if Dr. Sambon did not see all my letters 
to Manson, ;ncluding the private letters, he cannot 
jiossibly have that close knowledge of my work which 
he seems ^o believe he possc.sses. 

'I'hc remainder of Dr Sambon's communication 
in Nature referred to makes me still more doubtful 
regarding the interpretation which is to be placed 
iqx^u Ills words , for it seems to me that he does not 
understand the said relations between my work and 
the thconc.s of Sir Patrick Manson. May J also take 
th8 opportunity^ to stale tliat I foil one can scarcely 
accept as sounfi any ot the conclusions which he hai 
set forth in your columns in the letter referred to. 

Ronald Ross. 
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The; Oldest known Rocks of the Earth’s Crust. 

May I welcome Prof. A. P. ColemA’s letter on 
' Geology and the Nebular Theory " iif Nature for 
June 17, p. 775 ? It must be admitted that the 
ichievement of A. C. Lawson at Raiiw Lake in 1887. 
the elucidation by Sederholm of the floor of Finland, 
and the illuminating work of Canadian geologists, 
including Coleman, Adams, and Barlow, on the 
Grenville Series, have been slow in penetrating 
academic circles in the jh-itish Isles 'I'lie divirwavs 
were almost closo<l against them, and agminsl the 
vi<n^s of French geologists, also, by the deafl-weighl 
of theories of dynamic metamorphism. Yet om 
confidence in a fundamental “ Lewisian ” gneiss was 
■well shaken thirty years ago by Sir A Gcikie’s 
announcement that tins rock penetrated a sedi¬ 
mentary serifs {see A. Geikic, “ Text-book of Geology,” 
4th ed., vol 2, p. 8t)o) ; and a more detailed acquaint¬ 
ance with the ground would have led the saiqe 
observer to withdraw his statement {ihid., p. 895) as 
to a ” vudent iinconformability ” boLwccn gneisses 
and Dabradian sediments in north-west Ireland 
Some of us have lost no opportunity of comjiaring 
the conditions in our homeland with those of broader 
Artha?au areas But even in our narrow lands, as I 
have ventured to urge from J<)oo onwards, the teach¬ 
ing of the rocks themselves is unmistakable. The 
oldest known rocks aio sedmienls, and the streaky 
stnutme of our .incg'iit gneisses again and again 
records the straliiicatiou of ordinary sediments in¬ 
vaded by a granite magma 

I liave recently put tins view bcfoie those wlio 
nuiy not be geologists in a volume of “ unconventional 
essays,” containing a chapter on ” The scarili for the 
foundation-stones,” where Prof Coleman vmU imd 
that Ins expositions have not beim thrown away upon 
those whom he has so kindly guided in the field. 

Grt nville a J. Cole 


An Exception to the Principle of Selection 
in Spectra. 

In arccent cominumcalion , Ajiril i<)22) 

Messrs Foote, Mohler, and Meggers iiavo descrilx'd 
the ‘‘xcitalion of a certain tyjie ot combination 
lines m a new form of discharge tiftx; in whu h the 
app/u,' elci'trostatic field lan exert no inilueiift! 
upon the radiation Thereby they ma<l<' it somcwluit 
doubtful whetluT these and other e.xceptions to the 
prmi.iple of selection laii U*' attributed to the iiu ipient 
Stark olfect ol the applied field, as suggested by 
Somm<‘rfel<l nnd others In replv to this, i’lof N 
Bohr has pointed out {Phil Ma^ , June, i()22) that, 
"owing to tlic sireening from external foiccs, the 
experimental arrangement described would be esjieci- 
ally favourable for the accumul.ition ■ ' 10ns in the 
region ol the dischs^ge tube.” an<l tli.it " the field 
due to the neighbouring ions*and free elections, 
to winch the emitting attnus have been subj<<t, 
may be of the order of magnitude cl.i^iiK'd by the 
quantum theoiy for the apjK'arance of the new lines ” 
Consequently Prof Bohr thinks that the lesults of 
Foote, Mohler, and Meggers do not furnish if sullu lent 
basis for the conclusion they have drawn 

Recently, however, in the course of an iin ostig.ition 
on the absorption spectrum of ]H)tassiiim, the ies*iUs 
of which will be published shoitly, the combm.ition 
lines is-2/f (X4b42) and is-3// (XhO-jcj', have been 
obtained as absoiplion lines. Tlie ixistencg* of free 
electrons and the conseijuent cleclrastatic field of 
atomic origin in the absorption tub^is highly im¬ 
probable. The present experiment therefore seems 

NO. 2749, VOL. I 10] 


to support the conclusion drawn by Messrs. Foote, 
Mohler, and Meggers. S. Datta. 

Spectroscopy laboratory, 

Imperial ('ollegc of Science and Technology, 
South Ken.'ftngton, S.W.7. 


The Melbourne University BUI. 

In the issmi*of Nmurk for .March 16, which has 
just reached Australia, there is a leading article on 
the Melbourne University Hill That Bill was 
drafted more than eighteen months ag<i, and though 
we hav«‘ a Govonimciil in svmjiathv with the highest 
ideals of our University, it is still a Hill ami lias 
not vet become an ,\ct of J’arliament In the article 
in ipu’stion reference is made to a statement drawn up 
by the University Assoiiation of Teachers, in whic^i 
the loimcil of the univeisity is oiiluised for failure 
adci)uately to protect the interests of the university 
and its staff • , 

It would be unseemly, and prob.ibly unmlercsting 
to a laige section of your rea<h‘rs, enter into tlie 
merits of a ” family (juarrel ” whicli is the result of 
misunderstanding and is, we hope, of a temporary 
character. A letter w.is sent by the couniil to the 
Ministoi for Public Instimtion immediately after 
the council was mfoiimsl t^al the st.itcment to 
which you refbr h<id been loiwarded to members of 
the Cabinet by the. University Association of Teachers, 
f-et me jxnnt out a fait of which you may not be 
aware, namely, that while the .issociation contains the 
majority of the teaching st.iH it does not rejiresent the 
whole body of professors and Icctureis Ihe st<ite- 
ment of the association is crude ami contains serious 
inaccuiacies I shall deal only with the two criticisms 
of the council which yon single out 

(i) It " faih'd to protect the mieiests of the 
iinivcTsity by not raising fees ” That is not a mere 
financial question- it invohes a question of general 
policy. In view of the fact that an important 
section of our comuumitv believes that the university 
should charge no h.'cs {the University of Western 
Australia is fri'e), would it not be childish to raise 
the fees before Parliament has settled what our 
grant is to be, ami till we know dohnitely whether 
that grant will enable us to pay adequate salaries 
without raising them ? 

{2) 'I'ho council failed " by .iskingfor an inadcijuate 
increase of the State Grant.” I w isll^v could have 
an incieasc' of llm grant for the asking I think the 
attitude of the council is clearly indicated by an 
extract from the letter to the Minister for Public 
Instruction already refeircd to You will there find 
the* following . m 

" The council is placed in n false position by 
being obliged to correct these statements, (or it docs 
not wish it to bo lufeircd that it thinks tiie proposes! 
HU reasc of the University Grant sullu ient for \^fflat 
.ire now m 1021 its Icgilimate needs ” 

'I'he management of the university council may 
not satisfy the impatience df some, but no one 
interested in university education lU'ed fear that it 
will fail for lack of whole-lu’arted zeal 

J H M vt I'aui-.vnl), 

. flunu-ellor. 

The University of Melbourne. May 5 

[The two criticisms to w'hicli Sir I H MacF.irlaml, 
iliancellor of the University of Melbourne, refers, 
♦were made by the University Association of Teachers, 
and we expressed no opinion upon them, but w» re¬ 
marked, “fct IS obvi()us that if a university staff is 
, thoroughlvl discontentcil its elTiciencv is boiiml to 
suffer.” Inie suggestions made at tlie end of our 
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article were oJfcrcd in the hope that they would 
assist in settling the difhculties that had arisen 
between members of the staff and the council.— 
EDiron, Naturk.] 


Ball Ll^hining. ' 

AMON'J.sr the notes in Naiukl of August 4, 1021 
{voi J07, |) 722), IS .1 relcrcncc to the oc.currencc 
of b.ill lightning (luring u thundeisloihi at St John's 
Wood on June 2(> 'l'h<^ plu'nonienoii, it is adclc'd, is 

of grc.it laiity 'Ihe lollowing tlicicfoie. upparenlly 
another instance of this phenomenon, mav be wculliy 
of ictord in Na'iuri: U was < onuminuMted at Ihe 
time to tlic Meteorological Oilue m Sydney (Jn 
the evening of Jainiaiv i 1020, .i veiy sc\ere 
thunderstorm witli Ii<a\y ram ociurrcd in Sydney. 
Aljoul (> i> M [ went out on to the \'crandah ol my 
liousc at Neutral ll.iy’, which overlooked llie liaiboui, 
to watch the jirogress ot the sloim IJiis was soon 
nfier its beginning, and tlie lightning w.is \ery Mvid 
and fre<jiient .ind tlic' ram hea\'y J.ooking towards 
Mosman Ikty’, I's.iw des(.ending, ralhei slowly m an 
osLillaling way, a l.iige b.ill of light, seemingly .dxiiit 
the sue ot a Chinese lantern. This took about 
tw'o seconds to descend and Ix' lost to sight in the 
hollow lo\vaid.s which ^losm.m B.i\' itsclt hiy. The 
liglit seemed to ha\e a-'iolet Imge No,#ays emanated 
from it No noise was he.inl 

I B Cl.Kl.AND. 

The bhiiversily, Adelauh', S(Uilh \ll^tlah.l 
.May 8 


Ouramoeba 

I siiAiT. bc‘ glad to know whether anv readers of 
NAiour. mleiested m the J^hi/opoda luwe met with 
specimens of J.eidy’s Onranimha holuJicauda ■' While 
e.xaminmg .some sipieo/mgs of Sphagnum from Wood¬ 
bury Common, near Exeter, a t(‘\v d.u's ago, 1 found 
an aetiv('indi\’idunl ind had it under obser\ation for 
some time big i (. on I’l IX of I.eidv's “ J-resh- 
wat('r Khuopodsol Xoitli Vinera.i ” might ha\e bix'ti 
drav\n from mv spefimen 

It IS now gener.dK’ < oiu ('ded that the chaiactei istic- 
jointi'd .Appendages are lilaments of a j>.ua''itic alga, 
<111(1 ArcluT des(.ribed aiiKx'bae ni this condition, Iroiii 
Ireland, m i<S()(), but I am anxious to aseei tarn wliether 
similar observations have smi,e been made in olhiT 
parts of (beat Bnlam ^ h' H Jtowi.ny 

Royal .\ll)(.‘rt Memorial .Mii-'Ciim, ICxetei, June 8 


Dr W. L. Pori-AT of Wake I'oiest College, N (' 
(C.S.A ), published in Naii kj. ( 4 > Mav' 2j, 18(14 
{v'ol 50, p ■/()], a •letter KX'oidmg lus finding ol 
Onratn(H'ba m Wake hoiesl, N , .md asking for 
cit^itions of other records To tins iiKjmiy .Mr 
Rowley’s note furnishes a late reply, fot there has 
been no other (in Naiorl) in the mtcival lliere 
IS now, however, a good (lo.il of lileratuic on the 
subject Ouranux'ba, Dr Boleai was the first to 
demonstrate beyond doubt, is simply Amoeba sjip 
{A. nobilis Penard, profeits Rosel, hinii<leata Gvuhcr, 
viliosa Wallich) infested with fungal spores and tila- 
ments. In 1898, Mr. Martin F Woodward of tlje 
Royal College of Science sent Di Potent drawings 
of an infested Amoeba presumably found in the 
neighbourhood of London [Science, N S vm., i8(>8, 
p. 781). There docs not appear to be any other 
record for England The latest memoir by H. W,* 
Gufiger, "On l-ckly's Ouramoeba," is? in Journ. 
Elisha Mitchell Sci. Soc., xxxii.*, 1916, p 2L 

R. KlRlif'AlRICK. 

Jiritish Museum (Natural History), Jx^ndon, S.W.7. 
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The Elliptic Logarithmic Spiral. 

With refqpence to Dr. Rowell’s letter in NaturJ! 
of June 3, ^ 716, it may, be pointed out that his 
curve, so far from being new, is briefly discussed 
in l.k'sant's " Dynamics ’’ (Jiesant and Ramseys 
" Tieatise on Dynamits," pp 101-2) The equa¬ 
tions of the curve in<w be written 
-r at + Pv \ 
y It -I- I 

where (t, v) hes on .1 cerjain logarithmic spiral 
The (urve is thus oblainab’c from this spiral by a 
homogeneous strain, wheiuV, amougst others, it will 
Jiavc tile piopertv Ihattits various brandies Cut a 
ladiiis veeloi at the same angle : this angle differing 
for diflcient ladii vcclorcs C E Wkk.ht 

Aitillery College, Woolwich, June 19 

Seasonal Incidence of the Births of 
Eminent People. 

In order to lind, if possible, the causes vvlin h under¬ 
lie the jirodiictioa of incicased mnnbers of cimneut 
intellects at certain pciiods (as, for (’xanqile, thc> year 
i8o() and a vc<ir or two bidore and alter il). 1 collected 
stulislRs of the dat(;s of birth ol moic liian two 
liundreil eminent ]>ersons TJie list consists chiefly 
of trcafiv'c intellects,—poets, lileiali, musicians, 
painters, architects, men ot science, cxploicis, and m- 
yciitors, with a few slaLesmcii and military men. 
Analysis of the dates shows that the greater number 
of these jiersons vveic bom in the colder mouths of 
the year, but the distiibution of the numbers is 
somewhat ('rr.itic i-ebruaiy is distinctly the ridicst 
month, haying ])rodiicod a galaxy of eminent persons , 
T>(“ccTnb<‘r comes next , August and June are the 
nclu’st among the waim months 

Sixty pre-eminent names, chosen for no reason but 
tlicir i»re-enimence, were found to lx* distributed as 
iollows —in vvaimcr months • Ajinl, 4 , May, (> , 
J»m>. 7 , July, 2 . August, 5 , vSeptember. 3 ; total, 
27 In cmlder months OctolxT, 4 , November, i , 
December, 9 , January, 5 ; h'ebniary, <j , March, 5 , 
total, 33. ■ ‘ • 

'I lie difteicncc is more evident when the months 
are taken m gioiips of three, as follows I icceinbcT to 
k'(‘bruary, 23 ; Alarch to Afay, 15 , August, 

14 ; Septeinbci to November, 8 

Jn order to flnd wlicttier this distriluilion corre¬ 
sponds with the ordinary distribution of births througli 
tile twelve months, I compared the ifunibers with the 
average of twelve years t.iken .it a venture from the 
Regisliar General's Quarterly Returns, n.inu’lv, the 
period 1844 55 'I'lic hgures are too nunurous for 
(juobition, but it may sutticc to say that I could find 
no correspoiKk'nce between the ordinary distribution 
of births and llio distribution of births of eminent 
persons In the Registr.ir Goneial’.s Returns the 
order of average tre(|iiency lot llie ([uaitei-years 
was as follows’ Ajinl to J iiik#,. July to Sejitcmber, 
January to .Man li, (^ctobei to December 

Climate can s(ar(Oly explain the distribution, 
(See letter from Dr Robert W. J.awson, Naiurk. 
June 3. p. 71O } Cold weather is not unluvilthy for 
childicn, and in fact the disc-ascs(.)f the hot months are 
among tlft? most fatal for them I suggest that the 
rejinxluctive organs, especially tlie germ cells, are more 
vigorous at certain seasons, pnxlucing olfspring of 
liiglicr ([iiality. I he many eminent persons born in 
the vvint('r months, Deexunber to J'ebruaiy, were con¬ 
ceived in the spwng, the time of increased vigour of 
mAst li*iing tliijgs : whereas the' few born in the 
autumn mon^s, September to November, were 
conceivR’d in tne winter. F. J. Allicn. 

Cambiidgc, June 17, 1922. 
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Guillet, responding to the toast of the Ftttich engineer¬ 
ing society, replied eloquently, ■ recounting the worlt 
that had been done concurrently by French engineers 
and men of science in the many developments that 
had taken place during the l\st century. ^ 

Following the very succe'iisful meetings in Paris, 
members of the Institution journeyed to Liege to 
participate with I’Association des Ingenieurs sortis 
de rficole de Liege in the celebration'of the seventy- 
fifth anniversary of the foundation of the Liege Society, 
which coincided also with the seventy-fifth anniversary 
of the foundation of the Institution of Mechanical 
Engineers. In connexion with this anniversary an 
international scientific congress and exhibition had been 
arranged by the Liege Society, and this was opened by 
the King of the Belgians on June j8. 'I’he members 


Of the I»stitut^qD^ of Mfchaokal ^^cieR 
invitatiofiit to the opening cefemaoy, ' The ' 

his opening aJdress referred in particular to tfie ifnphH;- 
ance of the work of men 6f science and of en^e^. 
in developing the resources of the world. On the ^ys 
following the opening of the exhibition a numbef'of 
papers were reitd at various sections of the Congress,' 
and visits were arranged to works in the neighbourhood , 
of Li^ge. Representatives of the French engineering 
society journeyed to Liege With the members of the' 
Institntien of Mechanical Enjln^ers, and the association 
of the tliree societies pngved of the greatest interest. 
It is believed and hoped that the celebrations will do 
much to bring about that rapprochement between 
the three peoples which is so essential for the future 
welfare of Europe and the world. 


Absolute Measurements of Sound.* 

By Dr. ArtPur Gordon Web.ster, Professor of Physics, Clark University, Worcester, Mass., U.S.A, 


I T is now more than thirty years since it occurred to 
me to devise an in.strument that should be capable 
of measuring the intensity or loudness of any sound 
at any point in space, should lie self-contained and 
portable, and should give its indications in absolute 
measure. By this is meant that the units should be 
such as do not depend on time, place, or the instrument, 
so that, though the instrument be destroyed and the 
observer dead, if his writings were preserved another 
instrument could be constructed from the specifica¬ 
tions and the same sound reproiluced a hundred or a 
thousand years later. Tlie dilhciilty comes from the 
fact that the forces and amounts of energy involved in 
connexion even with very loud sounds arc extremely 
small, as may be gathered from the statement that it 
would take approximately ten million cornels playing 
fortissimo to_emit i horse-power of sound. 

Before we’ can measure anything we must have a 
constant standard. In sound wc must lonstruct a 
standard which emits a sound of the simplest [lossible 
character, which we call a pure tone ; it will be like 
that emitted under proper conditions by a tuning-fork, 
which is described by saying that the graph represent¬ 
ing the change of pressure with the time shall lie that 
simple curve known as the sinusoid or curve of sines. 
From this connexion wc say that the pressure is a 
harmonic function of the time. Unfortunately, the 
pressure change is so small that at n'o point in a room, 
even when a person is speaking in a loud tone, does the 
pressure vary from the atmospheric pressure by njore 
than a few millionths of an atmosphere. Thus we 
require a manometer millions of times as sensitive as 
an ordinary barometer, and, in .addition, since the 
rhythmic changes occur, not once in an hour or day, 
but hundreds of times per seg-ond, if wc wish the gauge 
to follow the rapid changes a-tcurately, we have many 
mechanical difficulties. 

The problem of a standard'of emission has been 
solved by a number of persons, irtcluding Prof. Ernst 
Mach and Prof. Ludwig Boltzmann, and Dr. A. Zernov, 
of Petrograd, a pupil of the celebrated Peter Lebedefl. 
The problem of an absolute instrument for^ he receptioh 
and measurement of a pure tone has been! ilso success- 

> Fmm a Frida? evuiing disceune dHiv«i«d at tke EoV U lostltutioa on 
June 19 ,‘ , : ' 
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fully dealt with by a number of investigators, among 
whom may be mentioned Prof. Max Wien, of wireless 
fame, the late Lord Rayleigh, and lacbcdcflf. But there 
remains a third .stej) in the process, which is as im¬ 
portant as the first and the second. Given the 
invention of the proper standard source of sound, 
.which I have named the “ phcfhe/’ because it is vox et 
praeterea nihtl, and of a pr()p(‘r measuring instrument, 
which should evidently be called a phonometer, there 
still remains the question of the distribution of the 
sound in space between the phone and the phonometer. 
Any measurements made in an enclosed space will be 
influenced by reflections from the walls, and, even if 
we had a room of perfectly simple geometrical form, 
say cubical, and were able to make the instruments of 
emission and reception work automatically without the 
disturbinjf presence ot an observer, it would still be 
impossible to specify the reflecting pov.er of the walls 
without a ^Tcat amount of experimentation and com¬ 
plicated theory. Nevertheless, this is exactly what , 
was done by the late Prof. Wallace C. Sabine, of 
Harvard University, who employed the human ear as 
tCie receiving instrument. Those who have made 
experiments upon the sensitiveness Of the human ear 
for a standard sound will immediately doubt the 
possibility of making prcci.s;^ measurements by the same 
ear at different times, and particularly of comparing 
measurements made by one car with those made by 
another. Nevertheless, Sabine attained wonderful 
success and was able to impart his method to pupils 
who carried on his work successfully, so that he was 
able to create the science of arcKTectural acoustics and 
to introduce a new* profession. Still, the skill that 
required three or four months to attain by Sabine’s 
method maj be replaced by a few minutes’ work with 
the phonometer. 

In ordvr to avoid the influence of disturbing objects, 
the observer should take the phonometer to an infinite 
distance, which is manifestly impossible. The method 
employed was to get rid of all objects except a reflecting 
plane covered with a surface the coefficient of reflection ■ 
0^which ^uld 1 ^' measured.. For this purpose the teeing 
grounef'o? a suitable golf course was used. With tl» .1 
present insti^fimeat it be deten^ined. in a few,-' 
minutes^ if thei<^ » no ^ ^ ^ 
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«:rfflaphragm:#de of- 

ogSrr^aiSM'lbe'pwia, 5f 0“^ " 

S^int where the Wn^ was te *ast«ed. In 
ordw^t the effect oi the sound shouffl not be dis- 
tdrtcd the membrane, instead of havmg to do any 
work 'as in ttK>case of the diaphragm of the phono- 
^ph in digging up the wax, or in that of the micro- 


mitted the use of fringes in ^t;e lighit!>»o it wa^ 
possible to ustf gas, incandescent, or light with 
excellent effect. A further improveiR^t was. intro¬ 
duced by the use of a thin plate of mica for the 
diaphragij. J 

Jo obtain the sensitiveness necessary to measure 
sounds of ordinary intensity, the property of res<mance 



phone in compressing*thc carbon, was to be perfectly 
free, but was to carry a small jilane mirror cemented 
on at its centre, fn close juxtaposition and parallel 
with this was the plane side ot a lens which, viewed m 
the light from a sodium flame, was to give New-ton’s 
rings, or interference fringes. Oi course, when the 


is employed twice —/.c. a system of two degrees of 
freedom is used. First, the plate resounds to a sound 
more strongly us it is tuned moie nearly to it j and 
second, a resonator that can also be tuned is put whind 
the plate. The sound entering by the hole m the 
resonator is magnified by the tuning, and acts upon the 


rCI-s 
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a| 9 und falls upon the diaphragm the fringes vibrate 
rapidly and disappear from sight. _ ' 

By the introduction of a Michelson optical intcrtero- 
meter, two of the difficulties of thjs instrument were 
' overcome, namely, (i) that of adjust\ig the lejjs soihat 
it would not strike thti vibrating inirror, since the 
mirrors i» tMilnterferometer could bias far apart as, 
■. <M>e (4). mpre.y^po^tant still, it pe?-, 

■ i' vpiu.iiiojv'*' 


the photiometcr 

iilate, which is also tuned. A grapli can be plotted in 
which one co-ordinate represents the stiffness of the 
plate, or rather what may be called the mistunxng, 
•which is the stiffness lessened by the prcMiuct of the 
mass by llie square of the frequency* The othy co¬ 
ordinate If presents the corresponding quantity for the 
resonator! the stiffness of which depends simp y on 
lij^voluRJe iiftb which the is comprised, while the 




effective mass depends 'on tKe dimensions id tfte Ishotei 
and its damping on the sound radiated from the month; 
It is then found that the (Dining should not be Such as 
to make the representative point occur at the middle 
of the figure, making both miatunings zero,, but that 
both mistunings should be of the aime sign and a 
certain magnitude, depending on the coefficients of 
dampbg of the two degrees of freedom of the coupled 
system. The matheinalical theory is precisely that of 
a wireless receiver. The ultimate .sensitiveness depends 
on the smallness of the damping of the plate. 

The apparatus as it was built several yeans ago was 
mounted upon a heavy bronze stand, covered at the 
back by a heavy Itronze cover to keep out the sound, 
while tlie three shafts turning the .screws of the inter¬ 
ferometer adjustment protruded through sound-tight 
fittings. Upon the front of the instrument a properly 
tupcd resonator was attacheti, and at tin side was a 
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FiC. 3 —tiew of phoiiritm Ici \mi1i .inmilir oix'mug'. 

small incandescent lamp with a strai^dit, Jiorizontal 
filament, an image,of whicli was projected hy a lens 
upon the first mirror of the interferometer. Upon this 
was focussed a telescope, giving in the retirule an 
image of the horizontal, straight filament, rro.ssed bv 
the vertical interference fringes seen with wdiite light. 
In order to get these the plate must be in the proper 
position within a few hundred thousandths of an inch. 
The objective of the tuning-fork was carried hy a 
tunifig-fork which oscillated vertically, tuned to the 
pitch of the pure tone to he examined, and this, com¬ 
bined with the horizontal motion of the fringes, resulted 
in a figure of coloured fringes in the form of an ellijise. 
On slightly mistuning the fork, the ellipse could be 
made to go through all its phases, and when it wa.s 
reduced to an inclined straight line its inclination was 
read off on a tangent scale. The amplitude of the 
compression of the air in the sound was then directly 
proportional to the scale-reading. 

While the interferometer is still used for calibration,, 
the movement of the diaphragm is recordedrfor actual 
measuretnents by a thin steel torsion strip wrrying a 
concave imrror. A lamp with a vertical, strUgfit la¬ 
ment is view^ through ^t^escope into whiclfthe^ali 

NO. 2749, vbu ^9}.' • 


and a !n^gia|catic% 

that the is about t^. skme^as with .^e 

interferometer. \ 

At first the only method-of tuning was the clumsy-feie 
of changing" the mak of the diaphragm by adding" 
small pieces of wax. This was not capable of continu¬ 
ous variation. Now the diaphragm has been discardefi'’ 
and replaced by a rigid disc supported by three steel 
wires in tension. The disc is mjfee of mica or aluminium," 
and i.s raitied by a little steel spider containing three 
clamps to hold the wire. ‘’The tension is regulated by 
three steel peg.s, one of which is controlled by a micro¬ 
meter screw. The disc is placed in the circular hole 
through which the sound enters the resonator. This 
has tile advantage of reducing damping yery largely, 
and thus of increasing the sensitiveness enormously. 
The instrument now competes with the human ear, 
and can be tuned over two octaves or more. 

This sensitiveness can be demonstrated by pro¬ 
jecting the coloured interference fringes on a screen 
and singing faintly in a remote part of the room, 
when the fringes will disappear. Using the telescope 
end of the apparatus, the instrument will indicate the 
.sound of a tuning-fork when one can scarcely hear it. 
It is obvious that the disc may be made the diaphragm 
of a telephone and thus increas6 its sensitiveness. In 
fact. Prof. King has used with great sucres.s .such a 
telephone to record wireless message.s. He has also 
invented another sort of tunable diaphragm com¬ 
posed of a stretched steel membrane with compressed 
air behind it, which enables it to be tuned continu¬ 
ously, but over a smaller range. 

I now come to the source of sound—the phone. 
This has been reduced to a reversed form of the phono¬ 
meter. The disc is driven by an interrupted or 
alternating current by means of electromagnets, and 
tuned like the phonometer. Its excursioin is measured ' 
by a powerful microscope, and the emission of sound is 
known in absolute measure. It is now' driven by a 
Inode valve tulie, in the manner suggested by Prof. 
W. If. Ivccles, of jUmsbury Technical College, London, 
foe. a tuning-fork. This has been w'orked out for 
me by Dr. Kckhardt at the Bureau «'4 Standards in 
Washington. 

The third part of the investigation involves a deter¬ 
mination of the cocfiicient ol reflection of the ground. 
The phone is set at a convenient height, and the 
phonometer at a convenient distance. Either is then 
moved along at a constant height and the varying 
deflections ol the phonometer are read while the sound 
remains the same. Interference ♦‘^ets in betw’een the 
direct sound and its in''age reflected in the ground, and 
the existence of a minimum is obvious to the most 
naive observer by the ear alone. The reflection of 
either grass or gravel was found to be about 95 per 
cent., while*, with a most caretully deadened room, • 
the walls of which were covered with thick felt, there^, 
was gi^rhaps 20 per cent, reflection. The who^ 
moasurement at both ends and the transmission , 
checks up with an accuracy of about 2 per cent. - 
With this apparatus all sorts of acoustical experi-^ 
menls iffay be performed. By attaching to. .the 
phoii(jipetef.a 1^ glass tubtfor antew^ife jiflS 
pi^bl^ to ^loV^^aH;,^rts of 
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examlijed. ,5>einstil ., . - - -^ . ^ 

by teltfpbtmf and acousUc engmeea^, and is of interest 
to nav&tors. An interesting byproduct is an instru» 
m^t for shouting the direction of an acoustic signal 
'in Ae fog. it has been called a phonotrope, on the 
analogy of heliotrcpe, which turns to the sun. It 
jf'^tionsisu of two equal hVns which bring the sound to 
"the opposite sides tiie disc. When tfle whistle 
blows, the band of light spVeads out, and on turning 
the instrument it closes to zero wlien the sound is 
directly ahead. Thus at several miles the direction 
is given to within two or three degrees. 

Finally, iet us consider tliat mystery of sound, 
the violin, which has been studied by Prof. Barton 
of Nottingham, and by Prof. Raman at Calcutta. 
This may be described by the engineer as a box of 


ouiio^^ihi^er fli.cuwus wood, of 

.varBtbIi& ;tmcl^ssi Trith tw^iiolos of stbWB® 
let the sound out of the resonating latter is 

actuated by a curious siAstance, catgUr; n^e of the 


wonderful box we get the most ravishing sounds, 
which affect profoundly the emotions of ,thc inOst 
civilised. Yet the physicist reduces musical 
instruments to combinations of resonators wi^h strings, 
membranes, bars, plates, and honis. The mathematical 
theory of strings w’as given by Euler two hundred years 
ago, of bars and plates less than a hundred years, 
of re.sonators by Helmholtz and Rayleigh, and I 
have recently added a theory of horns wnich> while 
only approximate, works well in practice, and investi¬ 
gations are now’ being carried out by such methods on 
vowels and flie violin. • 


Biological Studies in Madeira. 

By Dr. Michael Grabham.^ 

'T'HE component islands and rocks on tlie Madeira ! his western enterpnse by watching the sea currents 
I Arcliipelago are Separate foci of volcanic ejecta and the evidence they brought of land and life beyond 


I Arcliipelago are Separate foci of volcanic ejecta 
in the abysmal oceanic depths, and the level of 
the Atlantic whalers might be lowered loo fathoms 
without merging them in a common connexion. Of 
the 170 forms ot Testaeea existing in tlie region, only 
five species are distributed throughout 1 he Island group, 
and such evidence is adversely copious and conclusive 
as to the theory that the Madeiras arc a survi\'ing relic 
of a former continent. 

The fossil shells now lifted 1500 fl. abo^•c tiic sea 
level show an upper l\Ijo('cne association, but Ihc 
massive piling up of volcanic mutter in countless 
reiteration of eniplmn and age-long inlcriuission began 
long before the fossil shells were living creatures on a 
Miocene shore. 

Examination of a fossil leaf-bed, coitaining examples 
of thi’ ^pecific in.sular Ilora l.niried 120 ft. beneatli»a 
variety of strata and capiied by a thick dcpo.sit of 
white* tracliytc, shows that the trachyte rock has 
almost disappeared under the slowly working forces 
of erosion and disintegration. From this is addiued 
the enduring (juality of the trachyte steps and gate¬ 
ways of Funchal, which have been exposed for two 
centuries, with little evidence of decay, to the same 
influences under which the thick leal' ned cap lias 
vanished. Thus w'0«.need set no niggardly limit to 
the time requirement for the establishment ol tiic 
specialised forms of life developed and buried ages 
.before the trachyte capped the successive strata in a 
flow’ing stream of lava. 

The Archipelago came to us 500 years ifgo, in the 
dawn of navigation, ready made, already well wop 
into characteristic scenery, with the local flpa^abil- 
ised, the discovery being due to the erratic driRiijg 


the horizon. 

The agencies of transport and distribution we^know ; 
the sea currents are the same ; the same winds prevail J 
the same birds come and go, though it may lie difficult 
to believe that the presence of tlie Testaeea in 170 
iorrns and the Coleoplera m 700 species has been due 
to filtul and accidental influences. It is difficult, 
though the rain falls now as formerly, to point to a 
single rock or ravine as having appreciably lessened 
or deepened, tliougli the storms of every winter carry 
thousands ol tons ol material to the ocean bod. 

'rhe completeness with which the natural orders 
exist in Madeira and the prevalence of specific forms 
make it less bewildering to believe that these forms of 
life were brought to us in pots from the Garden of 
Ivdcn than to trace their descent from primeval forms 
which no longer survive. The sliells can be compared 
with fossilised ancient types, but the flora has no such 
satisfactory appeal. 

Tlie name “ Madeira ” is derived from the hard 
wood known as^Materia ; Conife;se are not prominep 
in the niitivc flora. I have introduced PimisInsignis, 
Cupreisus Macrocarpa, and other species, while the 
seeds of Persea Indira have been sent abroad With 
the view of enlarging the range of the alligator pear- 
tr<‘(i by grafting. 

In confornuty with other oceanic centres, Madeira 
has numerous examples of orders with a single ^enus 
and of genera with a single species. The striking 
frulicosc ecliiums illustrate stabilised specific forms, 
and show how a new bee has effected an important 
hybridisation by which perennial characters were 
conferred on a plant ot biennial Hfe-limit, the helicoid 
flowering cymes, normally 2\ inches long, being pro- 






yard pest. Similarly m^|i^ attractive flowers liave 
become in Madeira pemi^^ pests; such are OxalU^ 
Eupatorium, Sceineao, ana T^zia r^acta. , ’ 

Madeira could, however, ^ made a focus for the 
dissemination of plants of ecwomic v^lue. TJhe gourd, 
Sechium Edule, has remarkabll food value, and is very 
potent in fat utilisation. The plant shows a .singular 
development of the seed*surrounding, flesh into the 
permanent stem growth of the climbing plant. During 
the stress of war, when German U-l)oats wantonly 
destroyed everything and the Island food was restricted 
to local resources, the potency of the Scchium was 
realised, and on several occasions the sullen apathy 
of incipient starvation was awakened into reviving 
animation under its influeiue. The gourd was also 
utilised during the time of construction of the Panama 
Canal, when the Italian labourers Imd to be coerced to 
uso a sufficient fat ration in their food order tliat 
they might equal the output of their Canadian fellow- 
labourers. ^ 

Another valuable plant is Lycoperstcian cerasifonne, 
which provides an agreeable tomato food witli 
important antiscorbutic qualities. In tlie .Salvage 
Islets there is also Moji^zaa Ediilis, the carrot fern of 
Madeira, with a species of the apteroVis Deucalion, 
otherwise known only on the Madeira rock-^. side by 
side with the Canarian Saniphtre astadamya; this 
seems to establish a balancing correliition or agreement 
between the botanic and entomological features of 
the two island groups. 

An interesting illustration of .sterilily \ielding to the 
introduction of a now pollen is sirf(»rded bv a sjiccies 
of the Bignoniaceous jacaraiida, while tlie sterility of 
the banana and the complete loss of fertility in the 
fruiting Solannm f’uateiualensc show, on the other hand, 
how we are constantly (urbing the superabundant 
seed growth of valued sub-tropical fruits, such as the 
custard apple and the l()(|uat, w'hicli in the fruit-vacant 
months of Northern Jiuropc sliould flood Biitish 
markets botli in perfection and jirofusion. 

Many introduced plant pests^ siK'h as Peronospera 
and Oidium, have been brought iinrlcr control, and 
even the Phylloxera I'aslatnx. which destroyed the 
Madeira vineyards before Us lifc-ln.story was made 
out, has become almost mgligihle in its depredations; 
thus the wine of Madeira h.is returned in adequate 
and superabundant sup{)ly. The Argentine ant may 
be credited to some cj^tent with restraffiing the activity 
of the jf^hylloxera aphis. In view of tlie almost certain 
invasion of the British Islands by this pest, the Board 
of A^culture should issue and ( in ulate the American 
official booklet on the subject, logellier with a reprint 
of a paper read by me before the Hntish Association 
two years ago. No ks- than 47,000 of these ants 
have been found engagedxin draining a single lemon 
tree of its vitality; but varidt-gj agencies of restraint arc 
now employed in the orange^tuid coffee plantations. 
The common flea and the house-n5i^o not seem to have 
abated under the domination of theSfridomyrmex. 

The winged ant-queens suffer dealati^i after mating, 
and, discarding the cares of motherhood, they issue 
forth with the workers and found new coloni« wherever • 
conditions invite. The mtelli^t. ihgenuiy of the 
pt and its- tenacity of purple in the (Astacies 
is very remarkable. . S.I. 
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of the ocean tfpM'and deep-witBr^iol|^ 
neccssafy ih |pem8tional if^jerest. TliiCk 
is a part‘#t>ii!r,^ponsibi!ity in 
a second Ch&ll^er expedition is !ong^w@clue, 
could be accomph 9 hed at a comparatively''fcairt"" 

The fi.sheries of Madeira provide several n^l sj ^ 
mens. The Sherny, Polypnm Qmiery freshly 
from the deep sub-tropical wa^ of the Madeira 
trict, is typical of the warmqP seas, though ^cc^ojg 
ally seen ^farther north. Thfe is the wreck' lisK M 
British nomenclature, so 'known from its assofci&y6ii^ 
with floatmg timber logs. The early life of the'fisfc^.is^ 
pas.scd in the sunlit surface waters, but the 
habitat of the full-.sized creature, 100 lbs. in weight 
or more, is in the open sea at the enormous depth of 
2000 or 3000 ft. 

'Fhe fish, when brought to the surface frolfl.that 
profound depth, so distends at the removal ffbm the 
vast pressure below that it emerges from the water 
like a cork or bladder, with its stomach forced through 
tlie capacious mouth and the eye.s protruding in front 
of their sockets. No explanation is known of -fee 
conditions which prompt the fish to descend from the 
surface warmth into the cold darkne.s.s of the abysmal 
region, where only the larger examples are to be foditcl. 
That the sea is nowhere azoic ii shown by the plunip 
and well-fed condition in which the Sherny comes to 
the surface. Its dull colouring, which is shared by 
the Aplurus and Promethis Allantuus,^ conUasis sur-' 
prisingly with the lirilliant hues of Seliastes, Scorpeena, 
and Lanipris, which also live in the depths, though 
rarely in close association with their .sober-tinted 
i^rethren. The Sherny has a largo air-bladder 
firmly attached to the spine, but knowledge of the 
function of tbi.s organ is v(;ry imperlcct. ‘Tlie regula¬ 
tion of suhmersibility by a voluntary act of filling, 
empl)ing, or compressing is probably only a subordi¬ 
nate {ihysiological function, for the structure of the 
Idadder i.s sugge.sti\e of pulmonary functions, and its 
firm attachment to the spine and its prolongation 
upwards to a cc/ebrnl connexion with the organ of 
lionnng, seem a sure induation of the use oi the organ 
as a resonator in tlie interpretation of weak sonorous 
vibrations. Tlie air-i)Iadder, nevertheless, is totally 
absent from the Aplurus and many otlier fi.shcs. 

Some of the fislies swimming near the surface are 
believed to have their air-bladdcr.s charged witli 
nitrogen, but extensive observation does not confirm 
the current idea that in deep wajer oxygen is the 
inflating gas. The consumjition. of oxygen by fish 
small, and the standard of respir-tion in oceanic fish 
of deep water is low 8' tiie heart-beat in the Polyprion 
will continue many hours a/ter every other sign of life 
lias ceased. 4Btationary traps arc necessary for the 
investigation of the abysmal forms of life. 

The sui^aco. plankton is abundant, but tl^ Con¬ 
tracted empty stomachs of some of the deep-sea ffh is 
evide^te against the idea tliat much food is dissolved 
in^eep-sea water. The Aphanopus Carbo is a voradous 
monster which abounds in the lesser. t^ths, , and 


ranges freely arrifeg the irori^T^tes^- 

of those Regions. * • ^ 


During a serj(fe ofj eBswaitionj oai ca<*h-( 
deep-sea c^l^ps, ^traiige feifnets ; 
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[r^ce con^pv^vd' witlt -a didil^lGommotion 

which d€rtrq»^fei ^portant fishery incj^ldb-tropical 
Misters of States. . . ■ ^ 

^ an(^tiompreheiisive appreciaticMi- of sub-tropical 

MVftyoiQg^ is necessf^iy to indicate the vast and 
inme'S^jig variety of tf^ fauna and the intrinsic charm 


of scienrific ,r««aK4i* It i|4he. duty .«^ interest of 
the, community 'to discover jSie pot^W geftiiw and 
plach hkn whe« he can eteci^BfpWsh that fcr which he 
is fitted, unfettered by thft jhppressing rfltftrictiow of 
a false conununistic sociahjjfn or crampmg of individual 
effort. • / ^ ■ '. 

Magna opera Domini exquisitae omnes 
voluntates ejus. 


, Ten Years*of X-ray Crystal Analysis. 

By Dr. A. E. H. Tutton, E.K.S. 


■'■A SPECIAL number of Die Nahirwissenscha/teii, 
entitled “Zthn Jahre Lauc-Diagramm/' was 
®^ued,pn April 21, forming Heft i6, 1922, which con- 
'^ins i^t.articles by authors who liave contributed 
to the Subject of X-ray analysis on the continent since 
its first inception by Dr. M. von Lane, among whom 
may be mentioned Drs. Friedrich and Knipping, wlio 
collaborated with Dr. von Lauc in the first discovery, 
Prof* Debye, and Prof. Niggli. Probaldy the article 
of'dfepest interest to the general reader will prove to 
be that of Dr. Friedrich, who gives an account of the 
circumstances in tiie year 1912 in Munich when tlie 
fir^.'discovery was inade. To the present writer, 
whd'Vas himself in Miinich in the summer of that 
,5ame remarkable year, this memoir is of fascinating 
iptwest. It has to be remembered that t!ie scientific 
coterie at that time forming tlie professorial staff of 
the Unisersity, Museum, and Institute, included Prof. 
Rontgen, the generally recognised discoverer ot X-rays 
(although tlieir production had for some tune previously 
been almost a daily occurrence in the privete laboratory 
of the late Sir William (rookes) ; Prof, von Grolh, 
tlie founder and editor of the /.eituhrijf fur Kry<:laUo- 
graphie and tlie doyen of cryslallographer.s, whose 
brilliant IcctuPes on crystal strcHlure and ojitics 
attracted students from all over the world; Prof. 
Sdmmerfeld, who had carried on the; tradition ot X-ray 
physics bequeathed to him by liis predecessor Boltz¬ 
mann and .also extended tlie work of 41 aga and Wind, 
and 01 VVuItlier.and INild on X-radiogrums and tilt; 
general physics of X-ia}h, Prol. Ewakl, who had 
studied the behaviour of long electromagnetic waves 
with space-lattices; ancHnr. von Lauc, who had 
speciali'iC'd largelv on the interference phenomena of 
ordinary optics. It was among this strong combina¬ 
tion of crystallographers, .X-ray specialibts, and dil- 
fraction (grating) oipticians that the mcc‘])lion ot the 
attack on crystals by X-rays had its 

During a convcrstftlon lietvveen Lane and Ewald, 
the former raised the question as t<f how electromagnetic 
waves would behave which iwere small comparoci with 
the grating constants, and irom his opticvfl experieru e, 
he suggested that diffraction spectra sliould lie pnv 
ducefi^ The order of tlie space-lattii e cell dimensions 
of cr^lrals was already known to be about an Angstriim 
Unit(io^* cm.), from the density and molecular weight 
of tlft crystal and the i^ass of a hydrogen atom. The 
work ol SoB^erfeld and of Waither and Pohl had led 
us tojJE^Icct'that the df^er qf of tl^ wage- 

would 

the 


origination ot interference phenomena on the passage 
ot X-rays through crystals. 

The discussion was continued in the common room, 
and taken up by the whole, deeply interested coterie, 
and Friedricli^who was at the time acting as Sommet- 
feld’s assistant, declared himself, with youthful en¬ 
thusiasm, ready to test the idea ^iractically. He 
secured the assistance of Knipping, who had more 
sjiare time at his disposal, and together they set up 
the now^ famous arrangement of X-ray bulb, leaden 
screens with s|jts for ensuringj|^he exit of a definite 
beam of X-rays, simple goniometer carrying the 
crystal, and photographic plates to rt'ceive the^ ex¬ 
pected radiations. At the first attempt the sensitive 
plates were only arranged parallel to the primary beam 
of X-rays, as any effect expected appeared likely to 
be of the character ot secondary rays from the crystal,, 
and it was only cm repeating the exposure with a 
])liotographi(. plate arranged beliind the crystal, per- 
jicndicular to the direct beam, tliat the first Lauc 
radiogr.im witli a crvstal ot zinc lilendc was obtained, 
.nfter several hours of ex|>osurc. _ ' 

Fru'flrit'h describes how ext ited and delighted he 
w'as when, ali>nc in hi.s working room at the Institute 
late that night, lic saw the spots appear on the plate 
under tlic iiijluence ol the developer, due to the de¬ 
flected X-rays, now known to be ri-flectcd from the 
pjunes of atoms within the crystal, the planes of the 
atomic space-lattice. Xt'xt morning he w'ent early 
to sluiw tlic; negative to Knipping. and together they 
liiistcned to Laue and Sommerleld, who were both 
iiaturallv eciually inteiesled and delighted. Prof. 
Sommerleld at once excused iiis a.ssistant from his 
oidinnry duties, so that he might go ahead with further 
exjiernucnls. B(^li Prols. von (^Iroth and Rontgen, 
to whom the result of tlie experiment was at once 
communu alecl. supplied materials and gave valuable 
aclvice. A much better and more accurate appareffus 
was erected, inclucliug a good goniometer for the exact 
adju-stment of the crystal (which is particularly neces¬ 
sary), and the excellent X-rudiograms ot zinc blende, 
cpuictz, rock-salt, and other cr>slalUsed substances, 
now so well known were obtained as the immediate 
results. 

Dr. Knipping directs special attention in his arricle 
to the remarkable work of Siegbahn, who worked with 
an evacuated apparatus, so as to exclude*'air absorption 
of the X-rays, and measured the wave-leng|thS; of the 
*' softer ** \M\g wave-length portion of the i^iatipn, 
eventuqjly liscov0riog*and measuring rays as Ibn^ as 
ten Angliela :^ts. Comptpn, it win he remembered, 
%t: the ott«^ri?eine, has. measured X-rays (y-tays 





from radiant) « the 

as o-OT Ahgstfrhn wits* H*aS, iffie sjjeraiisf, 
now known comprises waveil of all this gredt range Of 
waverlengths. It will alsOj^e remembered that other 
researches, sych as those o&yman and Kimth, Mohler 
and Foote, and Richardsomand Bizzoni, nave intro¬ 
duced us to rays, termed the K, L, M, and N series, 
derived by radiations from carbon, oxygen, iron, copper, 
potassium, sodium, magnesium, arid molybdenum, 
which have wave-lengths ranging to 375 Angstrom 
units, thijs bridging over the gap between the shortest 
ultra-violet rays and X-rays. 

Prof.' Niggli’s contribution oilers a survey of the 
substances the crystal structure of which has now 
been ascertained by the various X-ray methods of 
Laue, the Braggs, Debye and Scherrer, and Hull, 
including a table of the absolute dimensions of the 
space-lattice cells resulting from the Bragg spcctro- 
metric measurements. IBs concluding remarks are 


frdm' the'i!^S*^'*kp«wl>y' . 

that Prof.-Si^li has how taken osfeh ftt^ 

GrOth the Mitorship of the ZdtsdayiBf 
graphie. “ By Laue’s discovery crystfllography ho^ 
only obtains a new niethod of investigation, 
experiences a new ‘ liveliness * in almost every oi^of 
its branches. Most especially are we mineralo^ts 
glad that our colleagues of ihe sister sciences nj^w 
bring to the crystal an enti/ely new attitude of 
and interest than formerly^ for only by the comJ)i^iw v 
and simultaneous laboui^ of all can further researdl . 
move along right lines.” ’ ’ , 

With these words of Prof. Niggli we must all a^ee,.’ 
and it would appear that the sentiment is now so 
universally accepted and recognised that the future^ 
is bright with hope for- a progress during the next''* 
decade as glorious as that which is now receded at 
the termination of ten years of X-ray crystal analysis. 


Obit 

pRor. J- C. Kaptky.m, Pur. Micm., R.S. 

ACOBUS CORNF-tlUS KAPTICYN whs horn at 
Barneveld, Holland, on January 19, 1851. lie 
studied at Utrecht from 1869 to 1875, and was then 
appointed an observer at Leiden Observatory, wliere he 
remained for two years. In 1878 lie was appointed 
professor of astronomy and tiicoretical mecliamcs at the 
University of Groningen. lie was in the unusual position 
of an astronomical professor wi'hout an observatory, 
and he immediately applied to the Dutch Go\crnment 
for the means to equip a students’ observatory; he 
mentioned inparticular a 6-inrh heliometer as desirable. 
The application, liowcver, wa-s iinsutcesslul, and for 
a few years his lectures monopolised his attention. 
Then, finding that he had time to spare and no instru¬ 
ments, he began to look ahou (for some useful astronomi¬ 
cal tyork of a computational Icind that he could carry 
out. Circumstances soon brought a task well fitted 
to his tastes. 

Photography had been revolutionised by the intro¬ 
duction of the gelatine dr>- plate about 1880, and its 
astronomical possibilities were soon exemplified by 
the successful pliotographs olitained of the comets of 
1881 and 1882. In the latter ua.se .Sir David Gill 
assisted the local phptograpliers i)y felting them strap 
their camera to an equatorial, with very successful 
results ; he was impressed by the number of faint stars 
thfft were visible on tlie plates, and the idea of a 
southern photographic Durchmustening quickly matured 
in his mind. He found a willir.g (ollaborator in 
Kapteyn, who volunteered to conduct the measure¬ 
ments and reductions at Groningen. I’unds were 
collected from various sources; the Government 
Grant Committee of the Royal Society %'oted 300/. in 
each of the years 1885 and 1886; this was, howe\'er, 
stopped in 1887, it is believed from the notion that the 
.^strographic Catalogue, which was then inaugurated, 
would obviate the need for the DurcJimusterung. If 
that was the idea, subsequent events hai* proved it* 
to be incorrect. The Astrographic Catal^ejs jstill 
far froin completion, while -the Durchmimerung : 
been available as a standard work for a ^Darter bl^^V 
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century. It might have been made more perfect but 
for shortage of funds: the plates admitted measure¬ 
ment to seconds of arc, but in practice this was limited ■ 
to tenths of minutc.s. Moreoyer, it was only carried ‘ 
to declination 18° .S., instead of to the equator. With 
<a view of shortening the reductions, Kapteyn devised 
an ingenious measuring instrument, wliich was practic¬ 
ally a small equatorial placed in the position, relatively 
to the plate, occupied by the centre of the camera lens, 
the principle being that, since tlic rays through this 
point suffered no liending, tlic star-images, viewed^?*,- 
from here, have the same configuration as the stars 
tliemsclvcs. Hence right ascension and dccliniition 
could be read from the circles. 

The whole work occupied thirteen years, nearly 
double the original estimate, but the {imc was spent X 
ungrudgingly by Kapteyn, and the close examination 
and discussion of the results brought to light many 
interesting facts, such as the change of colour-index , 
with galactic latitude, the galactic stars being bluer 
than the non-galactic ones. It wti^ also found by 
careful counts that there was no sensible difference 
i m the number of stars recorded at the centres of the 
plates and near their edgfs. .Several cases of light 
variation and of rapid proper motion were also found. 
The (luestion of photographic stellar magnitudes was.q' 
still in its infancy, but a simple formula w'as found,,*'^ 
mug. = B/(C-l-diam.), 11 and C being constants for th^’ 
])lale; as these arc printed, it is possible to recover 
the diameter of each star. •* 

Kapteyn was elected an associate of the Royal - 
Astronomical Society in >892, <ind received its Gold- ‘ 
Medal in 1^2 in appreciation of his work on the 
Durckmuslerung. TJiis wa.s, however, only one of the 
numcrous'rcsearches that he undertook to investigate , 
the structure of the sidereal universe. He sail/ 
need for increased knowledge of stellar parallaxes. 

In *1886 he investigated the parallaxes of forty-fivfe j 
s^ars by the method of meridian transits .(since found . 

: td'^be-Igss Bccu^te than the^otegraphit 
' and ‘'^Seav^oured to* secure that the asjtographi^ 
i plajefr fcimuld lach have thxtt exposures 




. .... 

1)^ dirwt pfertfli3rin€asu|«s,weW insu^ent 
Iso more than a small fraction ot the universe. 

He then set to work to deduce distances from the 
proper motions, incidentally giving a new method 
of deducing the solar apex by making the sum of the 
resolved proper motions in the direction of the antapex 
fi.tftaximum, that in the perpendicular direction zero. 
From this Work he deduced formulae connecting parallax 
r with magnitude and proper wotion, which, with some 
K modifications, have been found very serviceable. To 
the end of his life he entertained a certain distrust for 
spectroscopic parallaxes, though tliis scarcely seems 
to be justified. 

Jn the course of his studies on j)roper motion Kaplcyn 
made the notable discovery of the two star-drifts, 
which has played a great part in all subsequent work 
on itellar motions. It has been interpreted in various 
\^^as the separate motion.s of two interpenetrating 
^r-clouds—as radial motions, respectively inward 
and outward, of stars oscillating through the centre— 
as ttotational movements in opposite directions about 
-the centre. Kapteyn himself favoured (he latter view. 
He saw the necessity of obtaining more statistics about 
the faint stars, and pkinncd the “Selected Areas’' 
uniformly distributed over the sky ; in these re.striclcd 
regions all available information should be obtained 
about all the stars down to the faintest visible; from 
the results statistics for the whole sky could be formed. 
One of his last wishes was that astronomers sliould 
continue to investigate these regions after his death, 
hnd his wish will clouiitlcss be realised. 

Of late years Kapteyn spent a good deal of time at 
the great American observatories, and took the keenest 
interest in the physical investigations there in progress. 
His last paper the configuration and motion of the 
stellar system was published in the Astrophyucal 
Journal a few days before his death. 

A. C. I). Crommki.in. 

John Ward. * 

The National ^luseum of Wales and the cau^e of 
archseology in the Principality have susUuned a serious 
loss by the death, on June il', of Mr. John Ward. Porn 
in 1856 at Derby, he started in life as a pharmacist, hut 
all his leisure time w as devoted to the examination ot old 
buildings and other objects of anticiuanan interest. It 
this work whicii in 1893 led to his appointment as 
curator of the Cardiff Municipal Museum n succession 
to the late Mr. John #!lorrjc. Here he earned on the 
same lines of research, which re.sultccl m the pulilu ation 
of several papers in the TrAasactions of the Cardiff 
Naturalists' Society and Xhii Archaologia^'amhenns, 
of which probably those on the Roman fort at Ollygucr 
ftnd the St. Nicholas chambered tumulus were«the most 
important. In addition he wrote for Methuen's senes 
of “ Antiquaries’ Pooks ” two volumes on “ The Roman | 
'Eraiin Britain,” and “ Ro>nano>Pritish Buildings and | 
..Earthworks.” 

* “He naturfidly took a (jeep interest % the establish- 
ttteftt of ^ N^^tibnal Museum of Wales, and w&n the 
Mu&^n^was absorbed in that Ins^ution was' 
post o| qI ,.i|s 



5ucces^%htil filing heaitllf Mce^tate^^ 
two years'^o. . . ^ 

A conspjpuous service w-nich Mr. Ward tdi 

the Museum was ^he acciimulation of a large’Ve^s of 
obsolete and obsole.scent appliancc.s from fMis ajfid 
rural homesteads. These were arranged by him m,a 
temporary “ Exliibition of Welsh Byegones/’ fof which 
he prepared a valuable and interesting handbook. The 
book found a ready sale and was soon out of print. U 
was his intention (now, alas, impossible of accomplish* 
menl) to prepare an enlarged edition of it, illustrated by 
draw'ings from his facile pencil. 

fine of his striking characteristics was the exquisite 
finish of every piece of work which left his hands. A 
con.spu'uous example of this is the series of models 
illusiraiing geelogical structures, which gained him g. 
silver medal at the Pans Exhibition in 1900. 

Mr. Ward had been for many years«a Fellow of the 
Society of Antiquaries, and in 1918 the University of 
Wales conferred upon him the honorary degree of 
Master of Arts. Unfortunately the stale of his heidth 
prevented him from attending the graduation ceremony, 
lie was a kee» and enthusiascft: student, a man ^f 
enlightened views on Museumjwlity, a kiyal colleague., 
and a warm friend. W. E. H. 


Sir Geori.k K. Parkin, K.C.M.G. 

Born in New Brunswick in 1846, George Robert 
Parkin wa.s one of many notable men whom the Mari¬ 
time Ih-ovinces have given to the ICmpire ; but few 
have had so clear a vision of what Empire means, or 
have devoted their ll\'es with such ardour to its Service. 
Life in Lower Canada in lus early days w'as strenuous. 
Farm work, study wlicn body and brain were tired, a 
meagre living earned by teaching in the common 
schools, a B.A. degree secured by the practice of severe 
economy, the Douglas gold medal for proficiency in 
science. In after days Parkin attributed his in- 
lellccfual awakening to the influence of a teacher who 
had been a pupil of Agassiz, although his own bent, 
after he left the University of New Brunswick, was 
for the humanities. In 1874-75 he was so fortunate 
as to spend a year as an unattached student at Oxford, 
where his eloquence gained for him the office of secretary 
to the Union at^ time when Asquith, Milner, and 
Thomas Raleigh were its leading speakers. But most 
notable of the friendships consolidated at Oxford, 
although it originated through correspondence befdfe 
ho left Canada, wa^ that with Edward ThriHg, the 
strength of which is evidenced by the request in 
'rUnng’s will that Parkin would write his biography. 
In 1.875 he returned to (ariada as headmaster of the 
school at Fredericton. 

Parkin w^as a great talker. 1 Us ebuilieiit enthusiasm 
overflowed in speech ; and, just as his enthusiasm waS 
the product ot fervid conviction, so also was histt^k 
sincere. He had no conscious mission. His advocacy, 
in consequence, was irresistible. In 1889 the Imperial 
Federation ^ague induced him to make a tour through 
V Canada anij Australasia. That he shohld be chosen 
;^;the Rhodis Tlrustees, in iqojfj.as their brst organising 
5 wls »J>roof that it wa3 gese^lly recognised 
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that, for such a fxjsitiMi, his qualifloatiBn* w'we uiliqtie.' 
Before he resigned this office’in iqao he was able to. 
boast that he had visited every State in the Union and 
spoken in every University of the Empire. Univer¬ 
sities will hold his name inlemembiynce, nqt the least 
of the causes for their gratitSde being the paper which 
he read to the Congress of 1912 on “ The Establishment 
of a Central Bureau ; its Constitution and Functions.” 
Re-reading this paper with a knowledge of the develop¬ 
ments which have taken place since it was written 


-onerai 
the ptesta 

I 

We note with regret "an announcement &' the‘‘ 
Chemiker Zeitung of June 15 that Prof. Wilhelm*: 
Wislicenus, director of the Chemical Institute oi the ' 
University of Tubingen, died on May 8, aged sixty-one. ■ 
years. Prof. Wislicenus was one of the foremost 
chemists in Germany, and his researches on organic 
chemistry and stereochemisl^y are well known. 


Current Topics and Events. 


At a meeting of the Council of the Royal Society 
of Arts on June 29, tlie president, H R H. the Duke of 
Connaught and Strathearn. presented the Albert .Medal 
<S the Society for the present year (o Sir Dugald 
Clerk, “ in recognition of his important contributions, 
both theoretical and pr.rctical, to the development 
of the Internal Combustion Engine ” 

The James Scott Prize of the Royal Society of 
Edinburgh, established m igrS for a lecture or essay 
on the fundamental concepts of natural philosophy, 
was presented'on June 5 to Prof. A. N. Whitehead 
for his lecture entitled '' The Kclatedness ol Nature." 

Prok. r.. JIairstow has been elected chairman of 
the Royal Aeronautical Society tor the year 1922-23 
in succession to J.ieiit -Col M. O’Gorman, whose 
period of office terminates on September 30 ne.xt. 

At the annual meeting on June 27 of the Research 
Defence Society, Sn Walter Eletcher, secretary of the 
Medical Rcsearcli Council, gave an achhess on the 
work that is being done, by medical research, for 
the advantage of the hie of llie nation He took 
two instances . the study of the vitamins in food, and 
the action of pilmtarv extract Jloth are good 
examples of work already fiuitful, but not yet com¬ 
plete. But they arc only two examples, taken almost 
at random, from a great wealth of material, ft 
would need a big book to describe all that has been 
done of late years, under the .Medical Research 
Council, for our health and welfare, and it is strange 
tliat there should lx- members of tlie House of Com¬ 
mons opposed to the spending of^pubhe money on 
this work. The opposition, of course, is to the 
necessary use of expcnnients on animals The 
s[Srit which goes by the name of anti-vivisection was 
described as one ot the enemies of the people. 
Happily, in this matter, wo have all the help which 
the Government can give to us. 

It is reported in the Times that Mr. T W Bagshawc 
and Mr. M. C. Lester have returned to England after 
an adventurous wintering in the Antarctic. Landed 
at Andvord Bay on the west of Graham I.and (lat. 
64° 45' S.) by a Norwegian wlialer m December 1920, 
Messrs. Bagshawe and Lester hoped to be able to 
ui^ertake some exploration in the interic^ of Grahaift 
Land; but the site of their base was il-chosen for 
NO. 2749, VOL. lip],.. , ■ 


this purpose, and they were unable to do any survey 
beyond the immediate locality. Theirrworfc ampli¬ 
fied the rough surveys of the Belgica on this coast 
in 1898. Meteorological observations were taken 
throughout the winter. From Mr. Bagshawe’s 
account of the atlvenliire it would appear that be 
and Ins companion were most inadequately supplied- 
with stores and eepupment for an Antarctic winter, 
having to improvise a hut from their txiat with the 
help of canvas and packing-cases. For food they 
wisely relied largely on seals and penguins. For¬ 
tunately the west side of Grahipn Land has a relatively 
open winter climate. The men were rescued by a 
Norwegian whaler from Deception Island in December 
1921. 

An exhibition of Egyiilian ornaments, tools, and 
carvings belonging to the First Dynasty, and of 
numerous papyn of different agc.s, the fruits of a 
season's work by the HnUsli School of Archa-ology in 
Egypt, under the direction of Prof. \V. M. Fhndcrs 
Petrie, will be open at University College, Gower 
Street, until July 29. .Admission is free and without 
ticket. ' 

I iiE twcntictJi session of the fnternational Congress 
of Americanists will be held m Rio tie Janeiro on 
.August 20-30 next, under the presidency of Dr.Joao 
■I'eixciro Stwres The arrangcments.are m the hands 
of a-strong local conimiltee. As the celebration of 
the centen.iry ol Itrazil’s independence begins on 
September 7, it is antici]tatcd that there will be a 
large attendance. The subjects which arc to be 
discussed at the congress are the origin, history, 
langutigcs, customs, and religions of the native rac»'' 
of America , tlie ancient monuments and arclwology 
of America, and the history^of the di.scovery and 
Eurojjcan occiipatio^n of America. At the close of the 
congress arrangements will be made for excursions 
to tlie Stati^ cl Minas Geracs, St. Cathenna, Espiritu ' 
Santo, and Sao Paolo, Members of the congress will 
be affordpd an opportunity to return by way of Para, 
where there is, in the museum, the collection of ancient ’ 
pottery from the island of Marajo, which is of great 
interest to .students of, American archaeology. 
Arrangements have been made by the Royal Maii„ 

I SJeam Packet ^d Nelson lines fyr members-of t}«i, 
i congreSs to tiSvel at reduced rates. Information 
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;, Some interesting points in the work of officials 
connected with scientific and technical bodies, especi¬ 
ally in relation to the scientific and technical press, 
were raised in an address on the duties of secretaries, 
delivered by Mr. P. L. MArks at a meeting of the Circle 
of Scientific, TechnicaT, and Trade Journalists on May 
30. There are few men g?fted with the power of 
presenting scientific knowledge in an easily assimi¬ 
lated form, and it is here that a leally competent 
secretary reveals itself. Editors are busy men, often 
with a widc^but not a detailed knowledge of scientific 
subjects, who require information conveyed within 
a small compass: and if a secretary, in issuing matter 
to the press, can select certain journals for individual 
treatment, providing them witli matter closely allied 
or linked to their icspcctive fields of operations, his 
efforts will not be vain This applies particularly to 
bodicS' the ami of which is the popularisation of 
science. The ideal secretary must be able to lake a 
wide view and sanction some departure from the 
limits of absolute scientific truth, if essential to 
simplicity and popular appeal While rejecting fal¬ 
lacious statements—involving inaccuracy arising from 
ignorance rather than an effort after simplicity—such as 
are apt to creep into <laily non-tech meal papers, it is not 
necessaiy to aclh(*rc to the standard rightly demanded 
in scientific transactions With ri‘gard to secretaries 
who exercise editorial functions in connexion with 
their societies, Mr Marks iiiclmcs to the view' that 
po radical alteration in contributions or discussion 
should be peimitted Nevertheless we Hunk it acl- 
'■'visable in the witerests of a soc lety lliat its transactions 
should not contain statcunents that arc manifestly 
incorrect or absurd, 01 m conthet witli its policy 
In general the? authors of such remarks are open to 
corres I'on, il tactfully conveyed *A secietaiy of a 
scientffu body may not receive high renuinciati(..n, 
may not even ^njciy the esteem ami appiociation he 
deserves, but he Jias the knowledge that by his work 
he IS shaping th<‘ scientific destiny of the nation. 


Within recent years most of the leading industries 
have founded Research Associations, and in iqio the 
Council of the Institute of Brewing decided to make 
provision for investigating problems -d a general 
character in the bfewing and allied mduslncs I'o 
obtain the nece.ssary funds for carrying out the scheme 
a new class of members,* known as Research blind 
Members, has been created. These members consist 
of firms who are invited to join the Institute at a 
minimum annual subscription of 10 guineas. At the 
end of 1921, the total subscriptions amounted to 
nearly 6ooof. per annum, so that the scheme is.now' 
well in being. Two reports have already been issued, 
and particulars are given of the ir/’estigations so far 
’.^Arried out in. connejdon wi^ nops, bafley, and 
timber.-.An account is given of the(|experiments qn 
^ bops atiWie South 


Agriculturai < 0 >lleg€k Wye, and their testing on a 
commercial s^e at the East Mall^ Rs^rcb Station, 
under the direction of Mr. E. S. Photo¬ 

graphs and <t detailed desj:ription of th$ kilnis weeted 
by the Ii^^titute^at Beltilng, Kent, for investigating 
the various factors involved in the drying of hops are 
also given in Report If. Manurial experiments on 
hops are being yarned out at Chilham and Horsmon- 
den by Mr. F. Ivo Neaine and Mr. T. I. Nicolaon 
respectively, w’hile tlie chemical investigations are 
lieing concluctcd, under the direction of Dr. F. L. 
Pyman, at the College of Technology, Manchester. 
With regard to barley it is intended to make a sys¬ 
tematic study of barley and malt from the agri¬ 
cultural, botanical, chemical, and physiological stand¬ 
points, and arrangements have been made for field 
trials, under the direction of Sir John Russell, 
of the Rothamsted Experimental Station, on farming 
conditions m East Suffolk, Lincolnshire, Somerset, 
Essex, Yorkshire, Norfolk, Shropshire. Wiltshire, and 
the F.ast Lolhians • 'Inals are also being made at 
the Rothamsted and Woburn Experimental Stations. 
Mr. II. F E. Hulton has <lrawn up a report on the 
n.'latioii of tiie mtiogcnous .^latte^ in barley to 
brewing value, while botaim.il and chynical investiga¬ 
tions on timber for casks, with special reference to 
American oak, are being earned out at the Imperial 
College ot Science and Technology, undci the direction 
of Prof P. Croorii and Prof. S. B. Schryver, re¬ 
spectively'. 

At the meeting of the Royal Statistical Society on 
June 20, a pajier was rea<l by Mr. J. W. Verdier 
dealing with the statistics of shipping casualties and 
of life at s('a Discussing the occupational risks 
run f)y seamen, llie author gave comparative esti¬ 
mates, based on the recorded deaths by accidents in 
the live years ended 1013. The yearly death-rate 
among seamen was .po5 jier thousand employed, 
compared with 1*50 for underground workers in coal 
mines, and 0-59 for raihvay servants. It is estimated 
that the number of deaths per million man-hours of 
employment was 0 97 for seamen, o-68 among under¬ 
ground worker.s in coal mines, and 0*20 among railway 
servants Mr Vcrdier also compared the accidents 
involv'ing ileaths of passengers on steam vessels witli 
those on railways. Assuming.that, in the foreign 
tra<le, sea pa.ssengeis are at sea for twenty days on 
the average, and that railway passengers (excluding 
season ticket holders) are on the train for about an 
hour, then, in the period about 1900, the railway 
jias.sengcrs' deaths were o-i2 per million passenger- 
hours, while the sea passengers’ were 1-5, or more 
than tw'clve times a.'^ great In the period about 
1910, the railway passengers’ deaths were about 0*1 
per million passenger-hours, and the sea passengers’ 
O'^, or three times as great, showing that there has 
been a general progress towards safety. 


The atWress prepared by Sir Robert Hadfield for 
the Shefffid Association of Metallurgists and Metal¬ 
lurgical AhemUts last October has been f>ubUsh€d 
th| titte of " the -Work and Position of the 
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Metallurgical Chemist/' and is Ulustrate^hy a nuihber 
of plates. The address cover? a very wide, field, the 
history of metallurgical research being surveyed, with 
special reference to the part played 4jy vShcffield 
workers. This is broughtUnto relation with the 
general Iiistory of science, and with the early work of 
the Royal Society in establishing the experimental 
method of investigation The mternajiional character 
of metallurgical research is exemplified by a descrip¬ 
tion of the new Japanese Institute for Steel Research, 
just opened at Sendai under the direction of Prof. 
Honda. The speaker's own woik is dealt with, 
particularly in the application of mangane.se steel 
to the purposes of the war This aspect of metallurgy 
was illustrated by the exhibition of a very fine series 
of specimens of this alloy as employed in the arts 
of peace and war. The exliibitiou also included 
s|Jeciniens of the authoi’s other technical work, 
and books and^ other objects of historic interest. 
The plates are finely produced, and are of great 
interest. 

According to the June issue of the Dccintal 
Educator, the official o'-gan of the Decimal Associa¬ 
tion, the Association proposes to concentrate its 
efforts for the time being on securing an alteration 
of the value of the pound weight from 454 to 500 
grams, that is, half a kilogram. I he ounce of 16 to 
the pound would in the first instance he retained, 
so that 4 ounces would be 125 grams Tlie new ton 
would be 2000 new pounds, etjual to the metric ton 
and a little more than 1-5 per cent, greater than the 
present ton. All denominations h<-twecn the pound 
and ton, such as liundrcdweights, quarters, and 
stones of all kinds, would be eliminated and inter¬ 
mediate weights expressed in pounds Tins ilecision 
will not interfere m any way with the movement, 
wdiich has the support of bankers and chambers of 
commerce, for the change of the value of the penny 
to one-tenth of a shilling 

The Review of the work of the Rockefeller Founda¬ 
tion for 1921, compiled by ihe president, (leorge K 
Vincemt, has just been issued Grants have been 1 
made to numerous cdu< alional institutions for cam- I 
paigns against hook-worm disease, malaria, yellow 
fever, and tuberculosis, for the pronuAion of the train¬ 
ing of nurses: for libraiies, fellowships, and other 
purposes. A sum of more than seven and a half 
milnon dollars has been t'xpeiided on the world-wide 
activities of the Foundation. 

The Ministry of Agriculture. Indnstiy, and ('om- 
mcrcc of Brazil- has just published the fust number 
of a new journal, Rciusia Mensal dc Metcovologia, 
whicli will be devoted to meteorological interests in 
that country. The review will be divided into (a) 
memoirs, etc. ; (f>) notes, reviews, and critiques: {c) 
bibliography; {d) notices ; {e) paj^rs by the Director 
of Meteorology. The first number contains an 
artide on the applications of n\pteorologyVto every¬ 
day life, the report of the Director of Mlteorology 
from June to Defcember 1923;;/^ rcprgajf^tion of 
NO. 2749, VOL.'{10] ; '■ " ‘ 
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number M " re^wa/ among omer ipterCsti^jig 
features. ' 

The firm of Messrs. Pastorelli and Rapkin, Ltd., of 
46 Hatton Garden, London, has forwarded to us a 
list of thermograplis and hygrographs. The instni-. 
ments are of two types, for meteorological observers 
and a stronger make for fa^ory work, such as firuit 
prescrvirg and drying, coi'^ storage chambers, dye- 
works, wall paper printmg, and other branches of 
indu.stry Two patterns are recommended—the 
Peandar and the Edney. The former is suggested for 
meteorological observers and has a small, stem-divided 
thermometer fixed near the thcrmomejric coil, so 
that the rcadmg.s .shown by the self-recording instru¬ 
ment can be compared and if necessary readjustment 
can be made. A pattern of the h'dney is adapted as 
a hair hygrometer which records directly the per- 
ccnt.'igc of humidity by the alterations in the length 
of a string of human hair The dry and wet bulb 
therinorncters, known as Mason’s hygrometer, have 
long maintained their utility. The instrument maker 
would improve the hygrometnc results if he contrived 
that a good flow of air should be driven over the wet 
bulb, a consideration of growing interest on both sides 
of the Atlantic. 

We have received from the City Sale and Exchange, 
81 Alder.sgate Street, E C t, the catalogue of the 
Konslka microscopes and accessories, for which 
they are sole British agents. Several different types 
of microscope stands arc listcKl, from simple students’ 
models to mstiurnents suitable for research work 
and pliotomicrography A travelling portable fold¬ 
ing microscope is also sup])he(I, whicIi, with objectives, 
etc., weighs less than 7 lb and folds into a leather 
case measuring 7^x5^ 7 m. Photomicrographic 
cameras, warm and detachable mechanical stages, 
dark-ground illinnmators, microtomes, hand lenses, 
and other accessrfries are also included in the catalogue. 

A complete series of apoi hromatic, sen^-apochroinatic, 
and achromatic objectives are manufactured by the 
firm. The Konstka Co has a deservedly high 
reputation both for their mechanical and for their 
optical work, and the prices charged compare favour¬ 
ably with tlmsc of other firms. 

Messrs. W. Heffer & Sons, Ltd, Cambridge, 
liave in tlie press “Cements and Artificial Stones: 

A Descriptive Catalogue of th^ Specimens in tlic 
Sedgwick Museum. ^Jambndge,’’ by the late J. 
Watson, edited by Dr. R. H. Rastall, in which will be 
found a brief history of the origin and development, 
of the cement industry, and notes on the manufacture 
and uses of the various kinds of cement, concrete, 
and artificial stone which are exhibited in the economic 
dqxvtment of the Sedgwick Museum of Geology, 
at Cambridge. The same publishers also promise 
" An Introductio»to Forecasting Weather,’’ by P. R. 
Zeafiey, “which alms at presenting*.in a clear ajiid. 
simple manner ihe principles which weather fore¬ 
casting Ja t»aj?e<L ‘ “ ,, iV' 
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Ephemeris of Skjeu.euup’s Comet, iqjj h .— 
This epliemens is for Greenwich midnight from the 
elliptical elements given in Nature of July i, p 20. 
c\hich are approximately true 

KA N Deri \< \ N I*..! 

H. M. >!. H M S 

July 6 IS jS 4) 17 ^ u' July i| i(> i; .ju u" | 7 ' 

' l(> I* lO ID It 1^ ;o M) 

3!*43 I 

ij • -’o H. 311 u j; 

During the interval, June 30-July jo, log r inercascs 
from o-o.}S(i to o-iiji , log A Iroin i)-5i2t t«i «>o8jo 
Ouing to its short pcniod, it is iinportaiiL to follow 
It as long as*possihle in ordt-r to facilitate its recovery 
on its n'tiirn 


pRoi' Pr \ski-.it’s M\ssi\h Sr\R—Some Inrtliei 
paiticulais about tins stai {st“e Nailiki, |nne 17, 
p. 7or) may hi' of interest It is in Itfonoceios, m 
tile middle ot tlic (lahixy, its place for i(»oo being 
K A 6'' j2'o"', N Dc'cl 0 “’ 13', x'lsnal niagnitnde 
tD-oO 'Ihe spectral type in th<' Henry Hi-.qier 
Catalogue is iiop, but r'l.iskclt prefers (>05 the 
orlntal velocities of the two i onipoiieiils are 20638, 
and -’167 km/sec , ,the ])c'iiod l-|•-^I4 clays, ilu* 
ecce-ntru iLv o-o3}<>, lln' minimum masses of tlie 
components 75 o sun and 63-3 sun i'lom tiu' non- 

occviriencc of eclipses it is inferred that tiie orfnt 
IS at least 17^^ lioni tlu' edgeways jiositioii, and the 
inasst's 1 I ]H'i cent greater than the inimmnin values 
1 'he (c'litie of gravity is receding at ■23-U4 Km /sec 
1'he IJ and K lines ol calcium show no orbital motion, 
Imt a stcacly recession of 150 kin /see , wlncli is 
exactly the' amount of tlie sun’s resolvc'd motion, 
so that the calcium is at rest with respect to the 
star-systc'in, a icsiilt obtained 111 other spc*c lioscopm 
binaries 'I'iie following estimates arc' given of the- 
star’s si/e and«list.inee density o 01 of sun’s, siirfac o 
brightness | nuigniludes m c-xccs-, of sun’s, ch.uneteis 
20 and 18 time's sun’s, distance between centres 65 
sun-dianu'leis, distance' fiom the earth 10,000 light- 
years. alisoliilc m.igmUide of l)righK*r componc'ut 

565 It is noted lliat tiu* iecessi*)ii of the centre 
of gia\eorreelL'<! for solar motion, is 8 km /sc'c , 
with tile estiiRated dimensions and masses, the 
jfinslcm spcclial shift woukl account for 2-8 km /see 
of this iiuanlity 

Sme t' this star, the most massive known, lies so 
near tlic- mean galactic iiicle, it may be suggested 
as a suit;»])lc' /c'ro of galactic longitude', it sec'tns 
cviong to use the tc'rrc'strial e<|U.itor as tlu' /cuo 
]>oiiit, for It leintiodnc c's precession, which it is the 
object ot gal.ictic co-ordinates to avoid 
• 

ORKri.N Ol'" THE Asii ROiDs •-])[ K Hiiav.una 
discusses this old piobk'uj oni-e inoio m Ihe June 
nmnbei of Scini/iK lie recalls tlic cai^y suggestion 
ol an ex])]oded planet, .ind its ab.indoiiment wlien 
the wide range p! the orbits l)C'c<inu' kij^wn lie 
llicn mentions the rival hypolhescs, one b\^ one. 
showing th.it they too have dillicnllies 'I'lius many 
have suggested that it was the disturbing action oi 
Jupiter that prevonied the nebulous ring, .issufm^d 
to have existed in this region, tioni forming into a 
single planet, but he notes thaf. the four great 
satellites of Jupiter are ciinti' imar 11, and yf-t mftch 
larger than any of the adcroids. JIc also notes 
objections to the theory that tlic asteroids came from 
a distance, and had been captured by Jupiter, like 


the short-}>enod comets^ The orbits of many of 
llK'in do ^not apjuoach lear enough to Jupiter for 
this, and their •major #^ixes are almost free from 
[*et Imbalion 

Dr. IJir.iyama himsell favoiiis a theoiy, put 
forwMrd by Moung, winch iiuokes not one l)Ut 
s('\eral explosions, icach “ f.imiiy ” ol asteioids, of 
winch many liave l>een ti.iced, is explanu'd as the 
lesulf of an explosion ot a single body In support 
ol this \u'w he lefc'is to the rajud and irn'gul.ir iight- 
v.iii.ition ot m.iny astc'ioids, nofablv J-'ios He 
supjioses tli.it tlu‘\ are iiregul.ir, angnlai Iragmenls, 
their own gr.uit.ition being too we.ik to conijiol 
tlu'in to l.ike a spheiical loim , il they’ wen- lotaling 
about .in .IMS lh.it w.is not .1 pniuip.il axis, both the 
jiosition of the .IMS m tlie bodv- .ind the period ot 
rol.ilion woflld vary, tins .igrees with observed 
lacts It would be )vo-.stl>k', b\' assuming a snflieu'nt 
number ol exj'losions, fo lr.i< e the *vhoIc system of 
• isleroicls lo a single jnimitivc' pl.iiu'f As the whole 
mass ol the' know'll .istc-roids is only sotm 1 / »ooo ol tli.'it 
ol (lie earth, he thinks it possilile that many Ir.igmeut.s 
m.iy have been .itisoibed by the' snn and Jnjiiter, 
.ind 111 conclusK^n suggc'sts ,i similar oiigm for the 
ring ol S.itnrnfnoimg tlie m.inv l('^emb]ances bi'twei'ii 
it .nid (he astc'roid systc'in * 

Noumvn hoc kyi:r Onsi'.uvAionv (i<)2i i<i22) —In 
his report for the \ ear icjii, April i, to ic)2 2, M.irch 31, 
Dr \V J S Lockv er, tluMlirec to! ot llie Obsei vatory, 
diiccfs attention to several adv.iin.os which will be of 
mtc'fc'st to observeis who liave followed (he progress 
of this new institiiticm 

At pic'sc'iit the gre.itci jxirt of the work is conlined 
to stell.ir investigations, and obseivalions were made 
on 137 of the 1 pi nights wdiich were siiftn lently' clear, 
'file Me.Clean telescope, with the 12-mc'li prismatic 
cainc'ra, has liec'ii used foi obt.lining stellar spectra 
for (l.issilkation and par.illax deteimin.itions. During 
the ye.u O34 negative's h.ue been sec nred 

With tIu' <)-inch Kc'iisington prismatic c-imcra 7c) 
nc'galives have bc'cn obtained in the progress c>f a 
scliemc' (<i ])ho(ograpii the' specli.i of all st.irs down 
to about the fc.)nrth niaginlucle Special attention is 
lioing paid lo large-scale spectra of standard giant 
and dw.nf st.irs ol lyjies f' to M 'I'hese are bc'ing 
examined by Ad.ims’ method foi tix' (k'teiniination 
of siellar p.ir.illax At the present time 1200 nega¬ 
tives are availalile, .ind 370 liave bc'cn measured, 
giving prc'liimnarv' cnives showing corielations be¬ 
tween absolute •inagniluch' and liiic.'-intensity dilfcr- 
ences A wedge inelhocl of (felcTimimig the line 
intensities Jias bc'c-n dovisc'd, and details of the pro¬ 
cedure have lieen published ^ 

The loutine c lassilicatum of slell.ir spectra by means 
of the Kensington nomenclature of gc'iicnc class 
names lias bei'ii discon'tiniied, and the Harvard sy’S- 
lern, based on numencal measures of line-intcnsities 
111 tlie spc'ctr.i, combined with the sep.ir.dion of stars 
into groups ol increasing (giant) and decreasing 
(dwarf) teinpeiatures, lias been adopted 111 its place, 
l-'oi labor.itory investigations a to-fcct lattrow 
sjieclrograpb, by Hilger, lias been presented to the 
Obseivatorv by Lady J.oekyer 

11 IS cvKh'nt that an obscivatoiy of this character, 
with extensive instrumental ecjuipmont, is well suited 
'to lurthcr.lhe prosc'culion of investigations beyond 
those covefred by' thp immediate routine, and ft is 
pleasant note that during the past year two 
student observers have been encouraged to spend 
short periods at the Observatory. 
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Research Items. 


Tnh Peopling of Asia.—D r. Ale 5 HrdliCka, the 
th.-itinguishecl Americnn ethnologist, contributes to 
tlic Proceedings of the' American Philosopiiical 
Society (vol. lx. No. 4) an jimportimt pajSer on the 
peopling of Asia, which “ constitutes one of the 
greatest problems of anthropology.” He concludes 
that the cradle of humanity was essentially south¬ 
western J-'iiropc, with, later, tlie jMedilerranean 
basin, Western Asia, and Africa It is pninanly 
Ironi Kiirope and secondarily Irotn those region's 
that the earth was pcojiled, and this peopling w’as 
comparatively recent Kaily man w.is unable to 
people the globe owing to his insidlicicnt elh'ctue- 
ness, and until tlie end of glaci.il times and Ins old 
stone culture he had cMdently all lie could do to 
preserve mere existence. ()nl> .m adv<ince m culture 
could enable him to control his environment and 
secure a steady surplus of births over deaths. The 
cause of man's peopling ol the world was not a mere 
wish to do so, but the necessit) arising from growing 
luimlx'rs and correspondingly decreasing supply oj 
food It w<is tins which eventually led to agriculture. 
This spreading over the globe was conditioned by 
three great laws—movement in the direction of least 
resistance . movement m the direction of the greatest 
prospects : moveincnfSliie to a force fi‘om behind, or 
compulsion. 

Coins of Croi.sus —A pail\ of .Xincncan arch¬ 
aeologists working in Anatolia, .iinong the nuns ot 
Sardis, has discovered lliiity golil stati-rs of Cro(‘sns, 
dating from the poi lod between 5(11 u v . wlien Croesus 
ascended the tlirone, and 3 {<> n c., W'hcn Ins capital was 
taken by Cyius. king oi Pei si.1 They are m e-xcclkml 
condition, although some <iro a little worn The only 
five stateis liitherto knowm to aic in the Hiitisb 

Museum, but only one is in good condition Dr 
T-esIie Shear, the archaeologist oi ('olumbia I’mver- 
sity, who has brought the news of this discov'cry, 
states that the (oiiis were toiind m a sin.ill e.trthen 
vcs.sel in the rums of a tomb, where they may have 
been hidden by a I.ydian merchant during the siege 
of the city by Cvrus 'I’hc coins, which arc in charge 
of the discoverers, cannot be brought to America 
until the riglit of ownership is dccidccl, but according 
to the treaty of Sevres, such arlulcs discovered m 
terntory assigned t<i Cuei'cc should be divided, half 
to the Const.mluiople Museum, and hall to the finders 
The coins of Croesus .iie made ot elcctruin, or mixed 
gold and silver, and are ol two types, vviughing 
respectively 840 grams and n-2o grams. Those 
liitherto disioverccl arc oblong in sJi.ipc, bearing the 
heads of a lion and q, bull. ' 

An Upper P.vLAi.of.riHJc Staiion, Avi, line's 
Hi^f..—' i'hc report of the Speiacological Sodcty, 
University of Bristol, for 1920-21. describes the 
excavation of Avelinc’s Hole, a nfl cavern in the 
mountain limestone foimmg the east w.ill of fhiinng- 
ton Combe. It was discovered in i7<>7. and 

Rutter, writing in 1829. states that nearly 50 skeletons 
were found lying with their heads undei- the north 
side of the rock and feet extended towards the centre 
of tiic cave. The Society connneured work m r<^i9, 
and it has continued legiilarly ever since Associated 
with numerous animal rcm.iins cliaiactciistic of the 
late Pleistocene were found arlifacis of the earlj' 
Tardcnoisian or late Magd.ilenian jiciiods. .igreeing 
with the dctcrnunalion of the launa. 7'he human* 
remains belong to the same horizon, since Uio trace ot 
polished .stone or metal wc<ipoiis, or of imy culture 
other than late Palaeolithic, has been foind m tlic 
cave, which seems to have been closed wrth a block 
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of stone vci|^ shortly aftcr^the bodies were deposited. 
The people whose remains were found were con¬ 
temporaries with the late Magdalenians of southern 
France, and their culture was Tardenoisian, possibly 
a transitional stage between the Magdalenian and 
Aurignacian, an industrial evolution winch may have 
taken place in England. 

The Red Crag Flints of.Foxhall.— -In the June 
issue of ,Man Mr. S Ilazcl^cne Warren discusses the 
(jucst icm of the signs of human handiwork on llmfs ‘■rom 
the Red Crag, Foxhall. He sums up hi.s conclusion.s as 
follows : “ 'J'he Imxhall flints give us another instance 
of the association of striated surfaces with exclusively 
mechanical characters in the flakes themselves and 
in their trimmed edges And that IIils as.sociatiou 
and limitation to the mechanical group of forms does 
not constitute an unsatislactory, or doubtful case ol 
not jiroven, but (from the point of view of a human 
industry’) a deflnitc, complete, and conclusive case 
of ‘ proven not 

Paramuc Copkpods. —Mr. C 13. Wilson contri¬ 
butes to the Proceedings U S Nat Mus (vol. 60, 
art 5, 1922, 100 pp,, 13 plates) his si.xteenth paper 
on the parasitic copepods m tiie museum colli'ction. 
*J'he prc-sent paper is devoted to the Dichelesthiidae, 
which arc parasites 011 the gills of fishes, but do not 
bill row into the ti.ssues of their host after the manner 
<if the l.ernaMd.e, though one genus, Cjetrodes, pro¬ 
duces irritation of tlie gill tissue, causing the latter 
to glow lip as a flap or fold entiiely surrounding the 
IxHly of the copopi:Kl and holding it securely in jilace. 
Other genera jirovokeirritationby theirprcliciJMleelaws 
suflicicnt to cause the gill tissue to grow up around 
the claws Tin* transformations common in the 
Lern.cida* are not met with in the Dichelesthndie No 
material change 111 the bodily form or stiiicture of 
these cojK'pods takes place subsequent to their 
attachment The aullK>r gives a history of the family, 
a short account of the ecology, e.Ktcrnal foatureji, 
and internal organs, systematic desorptions of and 
keys to the 20 genera and T07 species The only 
stage of development known for any of the members 
of this family is the muiplius, and a description of 
the known iiaujihi is givarn In the account of the 
internal structure is imludefl a short note on the 
closed vascular system of the genus I.ernanthropus, 
winch consists of two ventral longitudinal trunks 
below the intestine, and a single doisal tuink above 
the intestine, from all three of wdiich branches pa:s 
to llie appendages, and there is a network of capillaries 
over the dor.sal surface and in the laminate .swimming 
legs No ])art of this system is connected with the 
body cavity (haunocncl) The trunks and capillaries 
contain a yellowish red fluid which streams backwards 
and forwards under the inllucnce of tl.e p<‘nstaltic 
movements of thc^ alimcntaiy cenal. Neither blood 
corpuscles “nor ai|y other definite constituents” 
were found in this fluid 

iNrERSFxyAiiTV.—Dr. *R. dc la Vaiilx has given 
{R^vtu- g 6 n^ralc dcs Science'^, March 30, 1922) a .short 
review recent work on intcnscxiiality—the 
occurrence of examples intermediate between the 
normal male and female of the species. Sonic of 
these arc intersexes, others arc more correctly termed 
gyiTOudromorph.s 'J'he former are intermediate in 
structure between male and female, and are the same 
on both sides,/ whereas gynandromorphs consist 
tyflically of a mJsaic of male and finale structures—• 
often one sid^is male and the other female—and 
these cases ari?comparatively rare. The author cites 
examples of intersexuality from invertebrates—the 
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butterfly Lym&ntfia dUpar, the lice Pediculus humanus 
var3. ouptixs and corporis, Gammarus and Drosophila, 
and describes some examples from his Avn cultures 
of Daphnia. In Daphnia«the intersexeslappear not 
among hybrid examples as in the other cases cited 
above, but arise during parthenogonetic reproduction, 
and. on the whole, they seem to liave been biasseil 
originally towards the male sex and then to have 
been secondarily feminised. Dr. Vaulx proceeds to 
discuss whether the intersexual condition is due to 
the action of two determining factors acting simultan¬ 
eously or to two forces, e.g. hormones, working 
successively, and remarks that sex appears to depend 
on numerous factors or clenft?nts, and it has hitherto 
been found possible to investigate only some of 
these, lie considers that the facts examined lead 
to two inferences : (a) That sex does not depend on 
discontinuous factors, or the absence or presence of 
something a% chromosome fonnuJe'e suggest, but on 
complex causes resulting in continuous variation ; 
(6) every unisexual individual possesses potentially 
the attributes of the other sex, and these may be 
revealed un<ler certain conditions; it does not seem 
that one sex can fie really homozygous. 

Ahctic Kotifkra. —In a short account of tlie 
Rotifera of tlic Canadian Arctic Expedition {Rejiort, 
vol. vni) Mr M. K. Hanmg records 04 species, four 
of which are new, among which is a pelagic Synch,eta 
—an addition to the extremely small nunibei of 
rotifers known to exist in tlic o]ien ocean in waters 
of normal salinity ’Inc total absence of tlie genus 
Rraihionds so abundant elscwliere is noteworthy 
('\i?BONA( l oirs Maikkiai. in Oii.shaje— Mr E 
It, Cunningham Ciaig’s rixent paper on kukkcrsite, 
the oilsbalc of Esthoina (retail before tlic Institute of 
Petroleum Technologists on Mav <j), reopens—among 
otlier controversial matters—tfie question of the 
origin of the carbonaceous material picscnt in odsbale, 
a problem upon which the study of this p.arlicular 
deposit may be destined to shed considerable light. 
The shale is of Ordovician age, and forms part of a 
Liower l^alaiozoic sequence remarkable alike for its 
Sedimentary cHaracters and its simplicity of geological 
structure Pal.eontologicallv the shale has received 
recent attention from Mr H Eekker, who has not 
only descnbe<l the Kiikkcrs stage (C,), but has given 
some ; 'count of the lithology and mode of deposition 
of the I'posit, together with his \iet^'S on the origin 
of the talumenoiis matter iireseut. llis conclusions 
differ in many respects from those of Mr Cunningham 
,Craig, the latter regarding tlic deposit as a relic oil¬ 
field, the former stressing, the importance of the part 
played by diatbmaceous alga* and bactena under a 
changing environment. Mr Cunningham Craig re¬ 
gards the shale as being formed by impregnation 
with inspissated petroleum, <lcrived from the uikUt- 
lying Cambrian beds, a theory presenting many 
diliiciilties. some at least as formidai- • as those 
possibly occasioned«by the phyloplanctonic theory. 
Apart from this, the commercial possibilities of the 
shale are extremely favourable, though one gathcis 
from Mr Cunningham (Taig’s remarks yiat the type 
of retort used in the jiast has not been the success 
anticipated ?Io estimates the available reserves as 
1000 million tons. 'I'lie yield of oil, at present varying 
from 40 to 50 gallons per ton, could easily be raised 
to 70 or oven 80 gallons pet ton, the oil having a 
specific CTavity not higher than 0 03 and containiiig 
very little sulphur. laibour is cheap, and the cost of 
working and refining the shale shoidd not be great. 
Altogether Esthdhia possesses a deposit valuatfle 
alike from scientific and economic standpoints, anfl 
the progress of development of thi^ shale will be 
watched with wide interest. 
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The Drought of 1921.—A communication is 
given in the Quarterly Journal of tlie Royal Meteoro¬ 
logical Society for April by Mr. C. E. P. Brooks and 
Mr. J. Glas.spoolc, of the Meteorological Oflice, on 
the droughtiof 1^21, deall.with under the headings of 
the rainfajl of the British Isles and the causes of 
drought in the Itritish I*les 'fhe year 1021 was in 
certain areas a year of unpreccdcnti'dly small rainfall. 
The only years since 1850 at all comparable with 
1921 were i85.fT iSo.j, 1870, and 1887 In 1854 the 
<leficiency of ram reached its maximum in the soiitli- 
cast, where it was more than 30 per cent., to the 
east of a line roughly from Hoiiriiemouth to Idncoln. 
In 1864 the maximum <le(iciency exceeded 30 per 
cent , over large areas along the cast coast and in 
Devon and Herefonlshirc. In 1870 the greatest 
deficiency, exceeding 30 per cent , occurred in the 
central plain of Scotland and locally in the south and 
! centre of England. In 1887 deAciencies of more 
I than 30 per cent w'cre widespreail m the centre of the 
British Isles,Especially m tin* south-west of Irelan^l 
and in a bro.ul band across England fiom Southport 
to Hull. For England and Wales^ i<i2i was the 
driest year since 1850, while for tlic British Isles as 
.1 whole, only one year, 1887, was slightly drier. 
Indeed, 1921 was probably tlie driest >eai since 1788 
for England and Wales A comparison is also made 
between the general rainfall iji 1921 with that of 
other dry periods of three to nine months’ duration, 
and ma])s aic given slnnving the several percentages. 
In the second part of the coinmunieation tlic drought 
IS considered as related to abnormalilies in the 
circulation of the atmosphere l-)rough1s in the 
Bntisli Isles arc ckisely related to the est<iblishment 
and the persistence ot local anticyclonu conditions, 
and an attempt is made to Imd how these abnor¬ 
malities arc related to others m dinerciU parts of the 
world. Maps of the worhl showing deviations of 
pressure from normal dmmg the cliief peiiods of 
drought in the British Isles arc given for the occur¬ 
rences since 1864. Generally speaking, low pressure 
over the polar regions appears to lx* an es.sential 
foatuie of drought in the British Isles, and in conse- 
ijuence IS eonsidcrcil to be an im2)ortant factor m 
forecasting droughts 

Focal Dlutiis oi- Earthquakes. — The first 
number of the Geophysical SiippUnnent to the 
Monthly Notices of the Royal Astronomical Society 
(for March 1922) consists of a valuable jiaper by 
i’rof H 11 ruriuT on the arrival of earthquake 
waves at the antipodes and on the measurement of 
tlic fo(al depth of an earthquake To a distance 
A v)o ', the usual tables give good results for the 
.irn\.il of the «5jrimary waves of an earthquake. 
Be^yond tins distance there is some unceitainty, but 
ne<ir Uie antipodes of the cpicentio the lecords again 
become clear and regular From 130'’ to 180" the 
time of traverse in seconds is given appioximatcly%y 
the expression 

1217 - (180 - A}* '0-0235 

For a single earthquake, the mean error of the 
c.vpressioii is about 1 3*5 sees, but for the great 
eartlK|uakes from 1913 to i<)iO it is about -< 14 secs, 
'riu’re IS thus a systematic error for each particular 
eailhquakc ascnbable to a particular depth of focus, 
which must b<“ greater than o-o2i, and may liave a 
valm* such as 0-04, of the earth's radius. Prof, 
'rnrner .suggests that the antqxxles of the epicentre 
should be ealleil the h}'])oceulre, a term which has 
♦been used for the last thirty years to denote the 
seismic foifis. In Italy its use for this purpos® is 
practically* universal.* Outside that country, it has 
been adopted by M. de Montessus de Ballore and 
Prince Galitzin. 
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Coral Reefs of the Louisiade Ai;chipelago.‘ 

By Prof. W. M. Davis, Harvard University. 


''I'HE Louisia<le arcinpelaffo, consisting of four 

^ nu'dnim-si/c‘d and m^nv small islands cast of 
New Guinea, is well represented on British Admiralty 
chart ii2 { on a S( ale of about i 280,000, tliart 1477 
shows part of the an hipelago in g^t-ater detail on 
a scale of about 1:140,000. /Vecordiiig to brief 
account-* by .Macgillivr.iy,-' 'rhomson.-* and Maitland,* 
the t hief islands are comjHised of steeply uif lined and 
deeply eioded schists and slates, liaverstsl by quart/ 
\eins; tliey are evidenllv parts of the luotintain 
lange that extends tor Inmdieils ot miles along the 
noilhern coast of New GuiiK-a, Irom whuh they have 
been separ.ited by strong sulisuleiice .ifler ha\ ing been 
eioiled to about their present foim The hirgest 
island IS Tagul.i, jo miles m lengtli east-wi'st along 
tjie trend of its schists, .md 8 or o imleL in width , it 
lias an einb.ued shore line and nsc-s in ten sumniits to 
lu-ights ot fronjj ijyi to .*[>4^ h-el Xear bv is thi’ 
Calv.idfis ( ham of satcihti- islands, w hail begins about 
7 miles nortli of the middle of lagida and extends 70 
miles westuanl , it includes more tlian a score of 
na-mbers, the largest ha\ing a length of n miles ,nid 
a height ot iiio feet I'aguia ainl its chain of satel¬ 
lites are enclosed by Si sujierb bairierv.e(‘f, the irrcg- 
nlaily oval eire ml of nliicti measures 112 miles in 
east-uest di.inu-toi by about jo miles iiortli-sontli , it 
Is umiuostionably one of tlu- tniest reefs of its kind 111 
the whole I’.ieihc 

The smaller islands of Kossel to the i-asL and De- 
boyno to the nortli-west of 'I agiil.i are also surrounded 
b\’ sea-le\ el reids, parti)’ as fringes hut mostly barriers 
Misima, north ot Itebovne, measuring 22 by lo imli-s 
and reaching 3500 feet in lieighi is [lecnlia: in h.ix'ing 
no sea-lc\el leefs and in desecndiug rapull)’ into deej) 
water, althoiigli it is terraei'd by unconfoiinable loefs 
at various altitudes It has therefore suttered a 
recent uplift after having pie\ionslv taken part m the 
subsidenec winch (.liaracteriscs the other islands ; Imt 
its subsidence must lia\o been more rapid than theirs 
as it has no widely developed barner-n-el lagoon floor, 
either near jiresent st-a-Ievol or above or lielow it 

The Tagiila b.inier reef and its gre.tt lagoon merit 
special attention ftom tlic evidence that they give 
regarding ttie veiily ol certain coral-reef theories 
'J'hc reef is best dcxelojied aromxl tlie soiilh-castcin 
or windward li.ilf of Us great o\aI circuit, .vhere it is 
inlerrupteil by only four [lasses m a < urved dislaiu e of 
110 miles, and where the leef Hat has a widtli ol 2 or 
3 miles. The north-western 01 leeward Iialf of tiie 
barrier is strikingly discontinuous aiyl consists in pail 
of small patclic's, but mon- coinmonl)- of atoll-like 
loops and rings, llm ty-si\ m number, from i to 5 miles 
in diameter, enclosing little lagc'ons fnnn 10 to 17 
fat^ioms 111 depth I'lie loops aiul nngs of this Jialt 
of the circuit aie separated by as many passages,from 

to 3 miles wide and from 15 to 35 faliioms deep 
But the most remarkalde featnies ol this jiait of tlie 
barrier are the small or inimite but high islands, In-re 
to be referred to as outposts, wliicli iis('m twent)-(wo 
of the reef loojis 'I'he largest ol thtmi is only .4 miles 
m diametcT , their height \ai\’ from 40 to 330 JeiU. 
Some of them appear lo consist of schist, judging by 

' Rcpuiilcd frum tlic Pro tc'liiij.’'' '>f CIkj N itmii il \< ,i<Ii m\ of Si.ictK c o 
Washitii'toii, 1) C , U S A (vol 3, No i, I in lo--:) 

* 1 M.k Kitliirai, " .Narrativi- of ilic \i)>,i«c of IIMS Ratilesn-ikt," 
Lontlon, 2 voi'- Vo 1 iSi , 11 72 

' n fl IhonisoBi, “ .Now (jiiuioa .V.irr.Um of .in LvpIyniiK !■ \prililioif 
to t.o Lotiisiddo .and D’EntinrastcaiK Lland*.," I’nit l<|y Soc., 

IT. (525-542) • I 

* .A G M-aitland, “ Grological Observations lu Brilisif Nfw Guiiira,’' 

yiii't-nslancl, Gfo) Surv Pub , 85, 1892 " Salu-nt Gf-olot,*.''al I'eaiures of 

Now tiiitnca,” Journ V\' Austral. N'. H. SfK., 2, ryos (32-5b). 
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their trends ; but according to Maitland some of the 
others are volcanic and a few are made of limestone. 
y\s elements of a barrier reef, these small but high out¬ 
post islands arc so excejitional as to be almost uni(|iie. 

The great Tagula lagoon is divided by the Calvados 
chain ol satellite islands into a smaller northern and 
a larger southern c ompartni‘ent, the northern com- 
partinont is of tiiangular outluie, with its base- along 
the (lu idnig chain and lIjS vertex about 10 miles fuvay 
at the most northern point of the reef; it occupies 
about onc-sixtli of the entire reef-enclosed space, which 
is .ilioiit 2000 square miles in total area The southern 
comp.irtment measure’s 20 miles acioss, and extends 
cvist-5\cst .dong the whole 112 miles (if the lagoon 
length , it occlijnes about four-sixths of Ihc’ enclosed 
.irc a , the rmnaining sixth is taken 1)\' 'J'.igula and tlie 
satellite islands Tlio greater p.'ii t of the lagoon lloor 
111 both compartments la a gently undulating plain 
Usually from 25 to fathoms in doplli. 'llie (U*pth 
of the southern compartment increases gradually for 
.'I moderate distance from the broiid eiu.losing reed, 
and more rapidly from the islands of the ('.dvados 
ell.nil 'i'he greatest depths, 4(1 fathoms in the 
southeiii or windu.ird compartment and ,|i) f.ithoms 
m the northern 01 leeward compartment, aic in both 
cases found inueli nc-aier tlu* dividing island chain 
than llie outer barrii'r reet. 'J'he exterior slopes of tlie 
leef fall oil lapidly into deep walei ; a few soundings 
show (U-pths of more tlian Goo f.ithoms two miles 
from tlu- leef on the west and noith-west. 

,\ correct theor\’ ot the Louisiado leefs must lake 
•m count of the great siilisuh-nce that the islands have 
suttered It would therefore apju-ar that the present 
sea-level reefs should lie reganled as the suet essors of 
a long-lived senes of iqigiowmg reefs whicli hav'o been 
formed, essentially accoidiiig to Dai win’s theory, by 
more or less mlc-nmttenl upgiowth from e.irlier shore 
lines of the subsiding iiioiintainoiis islands It is 
jirobablc that wheie the island slopes vwcue vciy stceji, 
tlie reefs, jiresnmably in< lining inwards as they gnwv 
up, remained attached to the shore as fringes , con¬ 
versely, wlicie the island slopes were genth’i or w'herc 
low slopes have been broadly subinciged, the reefs 
now foim oitshfr-re barriers During the upgrowth of 
the reefs, some of thc-ir detritus must havt* been swejit 
seawaid, to form the submarine talfis that descends 
into decq) wati-r , the lest must liavc been suqit into 
the l.igoons, wlieie, remlorccd by local organic detritus' 
and probably in smaller measure by delntus from the 
islands, it appeals to have aggiaded the "moats” 
between the reefs ,ind the isl.mds 

It thus seems tliat the fornialioii of (he grc'at under- 
mass of the f.oinsiadi* rei-fs, and esjieciallv of the 
I'aguia reef, may well have been (onsistcnJ with the 
conditions and jirocesses of ifarwiii's theory It 
should be added tli.it the evidemee foi tlie strong 
subsidence of the Loiiisi.ade isl.inds is, in vu*w of their 
constitution, much more‘direct tlian that fiirnibhed 
foi the sitffil.ar siibsuleiicc of most reef-cm ircled 
volcanic islands in the central Ikicific , and that tins 
well-certi<U‘d siibsidimcs- of the foundations on which 
the Louisuule recl-masses have been built up gives 
imiiU’nselv greater siipjiort for Danvm’s theory than 
1^1 {^tfordc-'l by the atolls of the open Pacific, where the 
occuirence of subsidence is indicated only by indirect 
evidence It remains to inquire whether the Louisi- 
acki sea,-lcvc! rc|fs, which surmount tlic great under- 
mass, accord with or contradict other coral-reef 
theories, especially the newly framed Glacial-control 
theory of sea-level reefs. This theory was proposed 
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more particularly to account for the atolls and barrier 
reefs of the supposedly quiescent central Pacific than 
for the barrier reefs of much disturbed Vegions like 
the Louisiadc archipelago ♦ neverthelcsstthe Tagula 
reef in particular affords critical evidence against that 
theory, as uill be made clear by the foIlo^vmg con* 
sideratunis 

The Glacial-control theory appears to be based on 
the conviction that it is the smooth lagoon lloois 
rather than their enclosing reefs which are most in 
need of explanation, ami yiat the balhymoti ic relation 
of the lagoon floors to^the^level of the ocean^reaclied 
by thi! enclosing reefs is noryially so nearly ccmstanl 
111 all the ('oral seas that their explanation by l>ar\Mn’s 
theory in terms of reef upgrowth and lagoon aggrada¬ 
tion on subsiding foundations of iiregular lorin is 
impossible. A long period of nearly perfect stability 
of the mid-o^can floor is therefore assiinuMl, although 
instability is adinilted for islands in the soiith- 
weslorn Pacific; and instc^ad of postulating that 
lagoon lloors represent “ moats ” that ha\o been 
hea\ ily aggraded behind the npgi owing reefs during 
the svdisidcnce of I heir foundations, a scenes of in¬ 
genious suppositions IS m\cntod, c>f which the chief 
are that dining l^reglacial time many still-standing 
islands, more or less rcof-snrrounded, were either 
worn down to low relief bv subaerial erosion or cut 
down let shallow platforms by maiinc abrasion , that 
during the Glacial epochs of the Glacial peiiod the 
ocean surface w'as lowered by about 35 fathoms by 
the willidrawal of wati'i'lo foini continental ice sheets ; 
that the surface w.ileis of the ocean were then so 
chilled as to kill or gxcatly to weaken roef-biiilding 
organisms; tliat islands wi'rc' then attached by the 
wa\’es, winch cut low-level benches around thinii if 
•tliey were Ingb, or if they were low conipli'tely ttiin- 
cated them in platforms at a depth of 33 to 40 lathoms 
below normal sea level ; tliat as the wat(‘rs wanned 
and rose, reefs grew up on the margins ol 11.e benches 
and plaLloinis, whereupon the lagoons behind them 
were niodeiately aggraded ; and that the thickness 
of the aggrading deposits is greater, and conseipK'iitly 
the lagoon cle]ith is less in small than in large* lagoons, 
because the deCntus sup])hed hum 0 linc.ir froiu-toot 
ol a reef has a smaller interior sector to .iggiade in a 
small lagoon than m a laige one* (u brief, the toiig- 
contnme<l stability of roof found.ilions and the 
alirasioi. of sub-lagoon platforms them arc* 

leading la tens of the Glailal-conliol Iheejiy 

It shoulil be i*ot(‘(l here that ne'ither the* stabililv 
of icef foundations noi the abrasion of suli lagoon 
platforms is prenesl b\’ any diri'e 1 e\idencc* , botli ot 
these leading f.ulots aic*. like the* subsidence of atoll 
foinulations 111 Darwin’s tlu‘(-i\, assumed beeause 
they au* thought to be iic*c‘essai\ for the expl.nuition 
c)f observed facts , and both .issumptions are be lu'ccd 
to be true* because of the .ipjiaieiit sue < ess of tlu* 
explanation that they provide Henced ii •)e shown, 
even in .1 single mstauce, that a lagoon llooi of pical 
form and elcpth has Teem produced aremnd an island 
winch provides independent cvMence roiitirulictoiv 
to stability and .ibrasion and, iiuh'ed, re(|uiies strong 
subsidence, the* Iiiiulamental ,issumpt»)ns ot the 
Glacial-control tlu*oiy will be seriously invalidated. 

i'he bearing ol i'agula re‘c*f and lagooi^ on the 
Glaoial-contiol theory may now be appicheiuled 
Tagida is, as has rilrcady been shown, not in a region 
of long-contmuod and nearlv p(*rf(*e t stability, lint 
in one of maiked instability , aiiel as will nc“xt*be* 
shown, it has not suflcrod abrasion by the lowered 
ocean ; yet its lamion floor is smootl^ and of a dej^h 
accordant with that of other large la{.?oons in Various 
parts of the Pacific. Hence !ong-con^iucd stability 
and extensive low-level abrasion are not essential 
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factors in the production of this fine exaniplc of a 
bamer-reef lagoon floor. But if these factors are 
not essential in Tagula, they should not be regarded 
as essential anywhere else ; and their adoption as 
the leading postulates of the Glacuil-contnd theory 
IS therefomc* unnet:essary ; flatness of lagoon floors 
and tlicir accordant depths may bo explained else¬ 
where as well as in Tagula as the result of long- 
continued .iggradation on subsiding foundations of 
uneven surface.^ 

i he evidence that 'I'agula has not snfle*ic*(l abr.isioii 
by the low Glaei.d ocean, and hence tliat the reef- 
buileling organisms aiound 'l agula wore not seriously 
wc'aktmcd by the* lowered temperatures of the lowered 
ocean in tlic* Glacial cjioclis, is found partly m the 
absence* of charteicd dills on the shoies of tlic* mam 
island wlu*ri“ the bairier reel becomes a fnnge, partly 
m the* absence of siimkir dills on the e.xposed sides 
of the satellite islands <iL eillier end of the Calvados 
chain where it,.i])]iroacheb, tin* barrier le'cf, and partly 
in the presence ol the ouljiost islands m the barner- 
reef loops around the norlhern l.igoon ce)mpartirK'nt. 

As to the Inst line of c\ leleiu o baseef c>n the absence 
ejf cliffs on iagula If abrasion by the; lowered ocean 
had operated long enough to cut a ])]a(f(>rm 10 or 
20 miles w ide bi'iieath the picseiit floor of the southern 
compailmeut, it ought at tlie sanie* time to have cut 
spui-cnd diits^iii the iiorlli she^e ot the mam island, 
where* the defending ree*f is a fimge only lialf a mile 
wide; .md these* dills ought still to show the upper 
])<irl of their fae (*s ,is plunging dills, now that the 
ocean has le'sumed its noimal level; but the charts 
show no such e hits 

iiic* ''C'ceniel line c)f evidc-nce based on the absence 
of dills on llie Cnlvaclos islands is similaily argued. 
It may be .idiled that the absence of cliffs at these 
signilie.inl piuiits on the chaits of tlic* Louisiadc 
islands docs not .ip])ear to be due to poor charting ; 
for on the coast ol Misima, wlieic Maill.ind observeel 
the white linu'stoiic scaips of elevated reefs, the 
(harts c^'aily show a shore* chit, and a legend is 
printed along it . “ Clifts 100 feet higli ” 

As to the third line of evidc'nce : i he little outpost 
islands are so numerous 111 tlio Tagula baiiier-reef 
loops around the northern lagoon coinpaitinent and 
around the weste-rn pail of Die soutlern eompart- 
nu'nl that it see'ins unicasonablc to b(*lieve the waves 
ot the lowered Glacial ocean could have* cut their 
way bdiind the outposts efhci(*ntly enongb to abrade 
a platform 10 miles m width Not only so, the 
outpost islands s,hovv no sign of having dills on their 
outer sides One of them, I'tian, a niil(2 <uross and 
|Ht) leet high, is rcpoitod by Maitland to consist of 
volcanic rocks ; ^mt it is not a ynuiig volcanic cone 
bmll up in Postglacial time, for,the* chart shows it 
to have wdi-disscctcd foini, with three* slender points 
i*ndosmg two small bays turned toward the outer 
ocean , ^'et the points .ire not cut back in phing’flsg 
clifis .\nothei outji'‘si n<»l far awav is said by the 
same obscivcr to lon-'ist ol limestone: this island 
camiol have been made and elevated since an 
assumed platform was abrade<l. foi the height of the 
island, 330 feet, is so great that m such case the 
plattoim thereabouts •ought to be more or less 
emeigccl ; and it cannot have been made* and raised 
befoie the platform was cut, for m such case the 
limestone ought to have been consumed by the waves 
tnat cut the* platform 

i'he small outpost islands of the Tagula barrier 
reef therefore givc^ strong confirmation of tlic evidence 
Sgamst abriksiem dcnvctl from the absence of plunging 
clitts on the north side of the main islands and on 
the termimfl members of the Calvadcis chain. But if 
the northern compartment of the Tagula lagoon. 
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which aiSlie is as large as many an atoll” is thui^own 
not to be underlaid by an abraded platform, there 
is no sufficient reason lor thinking that the southern 
compartment, or indeed any other barrier reef or atoli 
lagoon in the whole Pacific, has any such smoothly 
prepared foundation. Surely if the flatness of the 
floor and its normal depth'in both compartments of 
the Tagula lagoon have been brought about in a 
region of instability, and without the aid of abrasion 
in furnishing a smooth sub-lagoon platform, there 
is no sufficient reason for assuming fliat other flat 
lagoon floors of ordinary' depth can have been pre¬ 
pared only on smooth platforms abraded at a standard 
depth across still-standing islands. It is possible 
that the (dacial lowering of the ocean surface by a 
moderate amount may have contributed, in a manner 
that I have suggested elsewhere,'^ to the production 
of many lagoon floors 30 or 40 fathoms in depth , 
but Glacial cliangos of octMii level do not .seem other- 
>vise to lia\'e left recognisable marks of tlicir occur¬ 
rence HI the Loiiisiado archipelago. Crustal deforma¬ 
tion has been dominant. and the great changes of 
shore hues thus detci mined appear to have been 
merely played upon by the inferred oscillations of 
ocean level during the Glacial period. 

This discussion is behoved to sliow that, apart 
from sncli changes of ocean level as arc inherently 
probable although t<.ev are not wefl-known cither 
in amount or in ellects, the assumptions of the Glacial- 
control thcoiy arc not applicable in the production 
of Tagula. reef and lagoon floor, and hence w(‘ 
may fairly conclude that these assumjitions arc not 
essential to the production of similar reefs and 
lagoon doors clscwliere 'I his argument, in which 
the evKlencc furnished by one outspoken witness for 

» " PrnMuii' witli Un Stii.lv of ( or.il Keel,” Sc\ Monthly, z. : 
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Darivin’s theory and against the Glacial-control 
theory is given wide application, would not be valid 
if other witnesses were equally outspoken elsewhere 
against Darwin’s theory und for the Glacial-control* 
theory ; but such is not the case. “ It must be 
remembered that the two mam postulates of the 
Glacial - control tlieory, namely, long - continued 
stability of reef foundations in the mid-Pacific and 
the abrasion of sub-lagoon platforms by the lowered 
(dacial ocean, arc not based on direct cvulence but 
arc assumed because they qre supposed to be neces¬ 
sary for the explanation 01 sniooth lagoon floors of 
standard depths. Not q single example of an abraded 
platform has been discovered under recently uplifted 
reefs ; and a large number of mid-Paciflc islands 
which have a decipherable recent history are found 
not to have been long stable but to have suffered 
various changes of level. In other words, where 
other outspoken witnesses are found, their testimony 
is, like that of Tagula, for Darwin’s theory of up- 
growmg reefs on subsiding foundations of whatever 
shape. A large number of examples of this kind 
could be adduced if space permitted 

Bui although the inhibition of reef growth and the 
resulting abrasion of low-level platforms by the 
Gladal ocean thus appear to be excluded fiom the 
gi eater part of the coral seas, it is highly probable 
that rcef-building organisms may have been weakened 
or killed and tliat abrasion of platforms may have 
taken place around islands near the margin of the 
coial seas; and at least some of those islands ought 
now to show plunging cliils in evidence of their 
possession of submerged platforms, but even there 
the islands need not have been stable. This aspect 
of the coral-reef problem is examined in an essay 
submitted to the (ieological Society of America for 
publication in its Bulletin. 


Root Respiration.^ 


TllOI/Cill so niiKb work has been done on the 
question ol root res]>iration, it is only within the 
last few years that the iiiipoitance of the air content 
of the soil m this coniu-xion has been clearly demon¬ 
strated. With the giowth ot ecological woik has 
come the indication that this air content is a primary 
factor in many habitats and a controlling one in wet 
.soil and water, but e%cn yet lhi.s is not generally 
recognised 

Mr. F. E. Clements h.is endeavoured to clear the 
gremnd for fuithcr rcseanJi in Ibis direction by 
summansing the available intonnation in all its .ispiect.s. 
From the time of Mayou (1O68) the necessity ot oxygc'n 
lor root activity has been recognised, and numerous 
investigations have since added to the bulk of evidence 
with studies of gejmination, anaerobic rcspir.ition, <ind 
tile rcspiiatoiy behaviour of undergrouiic! p.irts other 
than roots. The excretion of caibon-dioxidc by the 
roots was first noted by Hales (1727), but the possible 
excretion of othci substances is still a matter of 
controversy at llic present day. Molisch lir.st showed 
that roots exhibit the phenomenon acrotrojiism or 
response to diliercnt concentrations ol various gases. 
This is of great significance in pl.ints inhabiting bogs 
and swampy land, as in order to obtain the oxygen 
necessary for respiration they develop acrotropic roots 
wliich run horizontally above the oxygen-lroc swamp 
soil, a.s in Almis, or use vertically m the air, as in 
Avicennia. 

•i'he composition of the soil air vanes considerably 
with the nature of the soil, tinre of year, and seasonal 

' “AmUon and Aar Content: the Rftleot Oxygen m^iloot Aitivity," 
bv Fredenc h. Clements. Pp. 183. (Publication 315.) (Washington: 

( arnegiejlnstitutioii, 1921.) a dollan. 
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changes, and is also affected by cultivation and plant 
growth, which increase the < arboH - dioxide and 
chminish the oxygen in ju'oportion It has been 
suggested by Biistol that the prc.scnco of algtT may 
also affect the soil gases. 

Anaerobic icspiratiOn is of much .sigmlicance in 
connexion witlureduccd oxygon supply. The general 
eflect ol the reduction or absence ot oxygen on respira¬ 
tion is to reduce its intensity, but '.‘cspiration under 
anaerobic conditions diflcis with the species ('arbon- 
dioxido and alcohol arc the regular products of such 
respiration, which is c onscipiontly regarded by most 
investig.itors as cs.sentially identical with alcoholic 
tcrnientation when carbohydrates arc present. Under 
certain conditions acetic, formic, and lactic acids 
arc excreted from the roots «ind otJier parts of flower¬ 
ing plants. Aftei considenng the relation of photo- 
synlhesN, transpir.ition, and germination to oxygen 
supply, Mr. Clements enunciates the general rule that 
growth IS decreased or prevented by the absence of 
oxygen. The movement-of protoplasm m plant cells 
IS stojipcd, hnd practically all tropistic responses arc 
suppressed. 

Field studies of aeration, approached from the 
agricultural, pathological, and ecological standpoints, 
corroborate the results of physiological investigation 
asio the basic importance of oxygen for root activity 
and the injuiy wrought by the acciinrulation of 
carbon-dioxide. The practical importance of tliis 
appearj most .strikingly in irrigated regions where 
the common practice involves the use of too much 
water, with /■onsequent economic loss, due to the 
production of an oxygen deficit in the soil. 
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The problem of soil aeration and the way in which 
it works injury to plants is much under discussion 
but it appears certain that in some soilft the lack of 
oxygen and the accumulation of carboifdioxidc are 
pnniarN' factors, while the organic acids and salts 
arising from anaerobiosis may play some ]>art. In 
otlier casts acidity brings salts ol aluminium, iron. 


or n3Sfganesc into solution, wliich then, ex^ft a toxic 
effect. 

Finally, after putting forward the present position 
of affairs with rcganl to toxic exudates and soil 
toxins, the author concludes his valuable survey 
witb a cownprch^nsivc bibliography whicli contains 
more than seven hundrctrrctcronces * W. E. B. 


Radio Direction Finding: in Flying Machines. 


T HEUE is little doubt* Jliat radio dircctioy linders 
• and other radio devices will soon be m regular 
use to enable aeroplanes to land at night, during 
fogs or at other times of poor visibility The usual 
method IS to transmit signals from .in antenna m 
the landing held to the direction-finder on the aero¬ 
plane. Tin^ however, gives merely the direction 
of the landing-field and provides no indicatnm to the 
navigator of Ins distance from his destination 

Som(‘ years ago the Bureau of Standards in 
America experimented with induction signalling A 
large lionzontal single turn coil, 600 by 800 feet, 
was erected at the landing-stage It was tuned to 
resonance at a frccpiency of 500 so that it produced a 
very powerful alternating magnetic field over a wide 
area in the neighbourhood. It was foun<l that 
induction cffm.ts could be detected at lonsKlerable 
distames wIkmi the aeioplane was at a low altitude, 
but at tlic height of a mile they could be detected 
onlv throughout a snftll area directly over the loil 
1'he tests show<^d that what w'as wMuted was a hollow 
conual beam of r.uhation. the vertex of the beam 
being on the latulmg ground At low altitudes it 
was v(‘ry important that the signal should be audible 
over only a very limitcsl range. 


'rius has been elfoetod by moans of two cijual 
co.ixial coils with their planes hoiizontal and at 
iliflerent altitudes, d he cmrent, which has a radio- 
frequency of 300,000, 1I0WS m opjiosite directions 
111 tlio tw'o coifs Hiulor these conditions the signals 
arc received at the aeroplane onl\- wlieii the maclune 
IS ill the immediate neiglibourhood and approaching 
or recoding from the station. 

(Jicgory Bjeit, a ]>hysicist of the Bureau of Stan¬ 
dards, has w'orked out mathc'inatically tlie nature M 
the field from the tw'o hori/oatal coils. . It is proved 
that tlie maximum intcaisily of thft signals occurs 
when the angle which the line joining theaeroplane with 
the landing-stage makes with the vertical is approxi¬ 
mately 30^" 'I he region of space within which the 
signal can be detected is nearlv the space between 
two inverted ^,^‘oaxiul cones wktii tlieir <ixcs vertical 
and their common apex at the transmitting station, 
rhe signals are maiulible directly •ovcThead and 
Kipidly die away wlicn the aciopl.uic ji.isses through 
the? ceimeal surface w'hc*re the sound is a maximum. 
The lowcT the ac-roplane also the louder the noise. 
The theoretical results have jirovod of great value in 
designing stations for emitting landing signals, and 
should 1)0 ot < onsider.iblc' practic.il importance. 


Industrial Research in India. 


O NE of the bye-products of the new constitution 
legalised by the (hj\crnm(uiL of India Act of 
1()I0 was the transfer of eert.iin “ heads of business,” 
previously administered by the bureaucratic regime, 
to the c'cjutrol of popularly elected Ministers in eac h 
province. The subjects so transferred mtludcxl 
agriculturcy forc'sts, and the devclopmcmt of 111- 
dustru with, therefore, the Vieiitilic and technical 
service'^ ittached lo these clopartiiMif'- Ke.ilismg 
that ” ck cntrahsjiticjn of authority and responsibility 
must nccessanl^ tend to give; rise lo local v.)nations 
in ]>oUcy, apart altogether from those vaii.itioiis that 
follow 'local diveisitv m natuial rc'sources,” Sir 
Thomas Holland, wlien designing the new Depart¬ 
ment of Industries and Labour in 1020, elaborated 
a system which would facilitate concerted actum 
among thc^ provinces while leaving them fp'e to 
decelop m any way that seemed to their n spective 
legisl.aliircs best suitccl to their special , -cds The 
new Mmibters wero^ m the first instance, provided 
with a monthly circular siimmarjf»ing the intonnation, 
olton of a seTm-confidential nature, collected by the 
Intelligence Branch of thfe Munitions Board Out 
of these circulars grew the agend.v oT half-yearly 
conferences, follow'cd bv a cjuaric'rly Journal and a 
sciies of Bulletins suitable for publication. • 

During 1021 four parts of the firsl volume of the 
Journal, amounting to 5O8 pages, w-ell illustrated 
and tally indexed, were issued, and we have noiv 
received the first part of the new volume for 1922, to¬ 
gether with tw'cnty-tlu-ec Bulletins on special subjects. 
The first part of*the Journal published in 1921 was 
noticed last year in Natuuf of April 7 (vol. 107, 
p. 179), and it is satisfactory to oMcrvc that the 
quality of the papers and the fundamental object of 
the publication have both been faithfully maintained. 
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Some of the articles, like those by Dr IC. R Watson 
and Mr. Mukcrji on the alkaline ” bad lands ” ot the 
Dinted Piovinces, by Mr. B M. J>'is on the tan-stuffs| 
of tlie mangrove swamps on the Gangetic delta, byl 
Mr. Ajiplcyanl on the manufactiue of acetone and" 
butyl alcohol, and by Messis Gadre and Mukerji on 
rose otto, include the results of original research ; 
but generally the articles and notes have an industrial 
rather than a scientific bias, avoiclmg the ground 
covered by tliose scientific ami technical departments 
that have established journals of their own. Problems 
ot factory welfare, which arc beginning to assume 
embarrassing importance in India, occupy a con¬ 
spicuous place among papers <lcscribmg local ven¬ 
tures in glass n»anufacturc, paper-making, tanning, 
jiottery, oil-extraction, perfume distillation, wire¬ 
drawing, texi-ile manufacture, and mineral cntcr- 
lu-jses. 

The progress reports provided quarterly by "he 
provincial Directors of Industries show tlie efforts 
being made to carry out the recommendations of 
ihe Industrial Commission which delivered its report 
towards the end of i«)i8. The reixiris generally give 
some justification for the cl.iim made by Lord 
Clielmslord in his article in the United Empire 
for December last (vol. xii. p 778) that ” never has 
effect been given more expeditiously ” to a Com- 
mi.ssion’s report. Differences of provincial outlook, 
however, still retard the adoption of the excellent 
scheme of chemical research drawn up by Prof. 
.Thorpe’s Committee m 1920, and without some 
such orgarllsation to this end, by co-operation among 
the proviiy.es, tlie iiTdiistries of India must always 
retain their primitive ” configuration ” and remain 
distinctly behind, for example, those of a country 
like Japan. 
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Rainfall in Southern Italy and Tripoli. 

T>KOF. I'' 1 LIPP<) EKEDIA, of the Italian Metcoro- 
logical Service, has recently contributed some 
further clunatologic.il studies to the many winch he 
lias already published. One of these (Nuftvi Annah 
del Mmistoio per 1 ’ Agncoltui'a) deals with the seasonal 
conditions of ratniall in the i»rovincc of Apulia and 
the relation of the ipiantity of precijut.ition to the 
nimilier of days of incidence. The m.itter is im- 
jKirtaiit in connexion witli the somewhat precarious 
w’atcr supply in that southern Itali.m province, which 
during the .summer months is affeett'd by the Saharan 
regimen ol drought 

Jn another publication, on (he rainfall of 'Iripoli 
(“ \ ' AgncoUura Colomalc," Anno x\' , No 8, loii), 
Prof. ICrcdia ‘-hows ilial lliorc i.s no foundation lor 
the .supposition (hat the r.iinf.ill of the region is 
steadily dimmisliing because the country sJiows signs 
of progressive desiccation One might,-remark tliat 
])h)grcssiv(? desiccation is consulere<l to be* the fact 
m many parts of Afiira other than Tripoli, and that 
it has been explained by Stliwarz and others as due, 
not to diimmshing rainfall, but to a continental 
couligur.ition winch is slowly indutmg baneful hydro- 
logical cli.mges 

Two other pa}x;rs on the cliinatis of Ghanan and 
Cussabat on the interKir plateau of Tnpoli (Pollettino 
di Infonnaziom, Nos. 7-8. 1921) give an interest¬ 
ing glimpse of general climatic conditions based on 
a few years’ records tor meteorological observations 
since the Itali.m occupation The mean annual 
temperature at Ghanan, iiigh up on the plateau and 
more than 2000 feet al)o\<“ se<i-lcvcl, is ,tbout 63'^ 1', 
ranging between ui fuly and in January, 
and the mean daily range varies fiom 30'^ F at 
midsummer to less than half tliat value at 'mid¬ 
winter. The absolute extremis of temperature 
recorded at this st.vtion were I2i'i° F. ni June and 
32-1'' F in J^ecembrr, whilst cxireme llnctu.itions of 
relative humuiity cliaracteusi' this dry region The 
general rainfall of Tripoli is less lh<in 20 inches a 
year, chiclly confined to wintci lii this region wc 
have anotlier inst.iiice o! the f.icl that occasional 
snowfalls at sea-levcl make a imuh closer approacii 
to the tropics than is cominonlv supposeil. 

University and Educational Intelligence. 

Panoor —Plof 1 > 'I'liodav of the I'niv’crsity of 
Cape Town has been appt»intcd to the chair of 
botany, m succession to l^rof R \V J^lnllijis, who 
retires after tliiity-eiglil years’ service 

JiIKMixi.n \\(—At tfie Degu'C Cciigregatioii held 
on July i, m tlie great Iiail of the (buversity at 
Eelgbaston, the number of degrees conf<‘rre<l was the 
largest hitherto lOcorcUsl for the Uinversitv Many 
of The new graduates are e\'-scrvu<‘ men, an<I the 
Principal (Nfr 0 Grant Robertson) paid a trilnite 
to the work of tlu'se men aiul ilieii valuable help 
m creating afresh tr.iditions of llie l inversilv aftei 
the war: “They hav<‘ guvn us invalnnble seivice 
in that necessary work 'I'hey brought to the 
University a brcjulth and a vane 1 \ of experience, 
a maturity of judgment, and an energy and enthusiasm 
which those who know tlic University from the insuU* 
recognise has been invaluable, and which will leave 
a permanent imprint 011 our Umversitv hie and a 
permanent addition to onr University traditions ’’ 
The mslitiition by the Governiiicnt of grants to ex-, 
service men was a iiiiKjue educational ?x[)eninent 
and, judging by the experience of Ji-rmingham 
University, it had proved an uiujualified success 

I'lie following degrees were conferred: Dodor of 
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Science : Mr. R, H. Whitchousc ; Doctor of Medicine : 
Mr. O. J, Kauffmann, Mr. J. Robertson, and Mr. J. 
W. Russell« Phtloaophif? Doctor : Mr. F. Adcock, 
Mr. C B. e.hilds, Mr. V.tA. Collins, Mr. E. A. F. 
Reeve, Mr. J. D. M. Smith, Mr. R E. Slradlmg, Mr. 
K. H. Wells. Master of Stirgerv . Mr. I.. P. Gamgee. 
f''or the degree of Master of Science, 4.5 candidates 
were presented ; for the degree of B Sc. with Honours, 
there wore 74 candidates, and for the ordinary B Sc. 
degree. 157. 

The Vice-Chancellor, Sir Gilbert Barling, announced 
tlial a war memorial was td be erected on lh<‘ east 
wall of llio entrance hall, m the lorni of three nu«ble 
panels bearing the names of the members of the 
University (^f all ranks who fell m the war. It is 
expected that the menional will be unvciletl in 
Getober lU'xl 

iMr C (r Payton has been appointed demonstrator 
in anatomy. 

'I'lie Jngk'by Li'Ctiirer for nj2 j, wall he Mr A. W. 
Nulliall. 

CA.MiuiiDGr:—In toimexion with the meeting of 
the Royal Agricultural Society (the “ Royal Sliow ’’), 
honorary degrees are being contcired on H K H The 
Duke of \^ork, the Honourable W H Taft, )\rr. 
C R W. Adoanc, Sir G. (irccnall, Sir Daniel Hall, 
Mr ll. S. Heaven, Mr. A E Humphries. Mr E. 
.Mathews, and Mr. G. P. Haw’kins ^fI L C G. 
Clarke, 'ITinity College, ha.s been appointed curator 
of the i\Tuseum of Arclia-ology and of Ivtluiology 

J.ONDON —Prof H. S. Birkett (Dean of the Faculty 
ot McclKine, MtGill University) will deliver the Semon 
i^octuie at the Royal Society of Medume, 1 Wmipolc 
Street, W i, on Wednesday, July 12, at 5 o’clock. 
The subject will be “ The development of d'rans- 
Atlanlic Rluno-lnryngology ’’ Admission will be free 
and no tickets will be required. 

G.vroRi) —.\t (lie Iviuaema, lield on Juno 2<S, the 
honorary degree of D Sl was conferred on Prof. J. 
Perrm of Pans and Prof F Gowlarul Hopkins of 
Cambiidge In introducing Prof Perrin, the Public 
Orator (Dr Godlcy) nderred paiTieiilarly to his 
I'xpenmentdl rcse.irclics m th<“ (liaratter and con- 
sliintiori of the a(om, and to his detcimination of the 
velocity of the component elcitioiis llis scientilic 
mv'esligations had been used m tlu* si-rvice of his 
country, ami harl contributed largely to its vutory 
m the war Of the work m bioi heimsli )■ <if Piof. 
Gowland Hopkins, the Oratoi found it dilhcult to 
speak “in hac palm sernioms eges'i.ite “ He was 
ablt*. how'ov'cr, to pay tribute m gener.d tinins to 
Prof Hopkins’s abstruse rcse.irchcs into llie milrition 
and metabolism of living bodies His discovery ol 
the imjxnlance ol vitamins w.is not only ot liigli 
scientilic value, but ha<l also a practical beanng of the 
greatest interest m tlie study of disease Piof. 
Perrm was greeleil by the Vice-Chamcllor (Dr U 
Farnell, Rector of Exeter (.'oilegc) as “ \’ir doi tissmie ; 
maxime physicao sdcntiai' aitctoi ’’, and Prof 
Hojikins as “ Vir er.'iditissimc ; chcmiae e.x])lorator 
insignis : Universitatis Cantabngu'nsis dec ns “ 

Sjif'H iivLii.—I lonorary degrees have been conferred 
on Sir Cliarles Paisons for his work on the turbine 
engiiu', ayd on Mi T' W. Hall for researches in 
pakeograjihy and aiclueology. 

Dh R H. CHfTri:Ni)i-:N, the well-known authority 
on vlietetus, is retiring from tlie jxist of director of 
the vShefticId Scientific .School, Vale University, which 
he has held since 1898. He is to be succeeded by 
Dr* C. H Warren, now professor ^f mineralogy at 
the Massachusetts Institute of Technology and a 
former assistant at the Sheffield Scientific School, of 
wliich he is himself a graduate. 
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i Calendar of Industrial Pioneers. 

, July I, i860. Charles Goodyear died.-^The father 
ol the American rubber inHiistry, (Goodyear was born 
at New Haven, Connecticut, on I^ecember 12, 1800, 
ins fatJicr, Ainasa (Goodyear, being known as an 
ijnventor of agricultural implements and a manu- 
iacturer of hardware. The failure ot Ins father’s 
■business about 1830 led (loodycar to .study the 
iproblem ot “curing” rubber, which at that time 
bccaTuc soft and .slick}». 111 summer and brittle m 
winter. .Mway.s in ck'bt,'’sometimes in pnL.on, and 
otteft regarded as a cranh, (joodyear jicrsevercfl 
until, m 1830, he accident.illy discovered that by 
artly melting rubber and sulpluir the rubber couhl 
e given varying degrees of hardness and elasticity. 
Ills first patent was taken out m 184 j, .ind though he 
reaped no fc^tune he coiilinued to improve the manu- 
facluie .nul extend the use of rubber until Ins death 

July 2, 1798. John Fitch died.— One of the pioneers 
f ol steam navig.ition, Fitch was the son ol a tanner 
ot Windsor, Coiincctii ul, and w.is born on January 
•2T, 17.13 AJtcr .1 few sea voyages ho cng.igcd m 
' clockmakmg .ind biassfoundmg, and .is a gunsmith 
to the American troojis during the War ot Independ- 
cm.c m.idc a consider.ible fortune Ills piojcct of 
driving bo.its by steam was launchod in 1785, and 
tlu; lollownig year he formed a comp.inv .and secured 
exclusive rights m New Jersey .ind other States 
A boat built by him <»nd plaicil upon the Del.iware 
in 1 790 w.is llu' first sleam va'ssel to convey p.issengers 
for lure The imdert.aking, howovei, pioved hiiancuillv 
unsuccessful, .ind three years latci Jatth met with 
no more success in France. Kc.iping iiofiiing but 
disappointment .ind poverty, his mind gave 
and lie dicil by Ins own h.ind .it Ikirdslown, K»‘ntm ky. 

July 5, 1826. Joseph Louis Proust died,—Tr.imcdas 
a chemist by his tather, IVoust m.idc one of the earliest 
balloon ascents, w.is tor sonic years employed by 
the King of Sp.im, .ind discovered .1 process of making 
grape sug.ir He was .also known foi the enunciation 
ot the law ol^const.int iiroporlion and for Ins con- 
liovcrsies with Beithollct. 

July 5, 1883. Robert Spence died. - Ik'giiimng lite 
as a gioccr, Spence attciw.irds found cmpluyinent 
111 the ’)un<lee Gas-works and bec.iine tlic ])r<)])netor 
ol ihen il works 111 l.oiulon, Mam lioster, and else¬ 
where I., i.S(^ lie (hscovered the ])nHess oJ making 
alum iiom the rtdusc shale ot collieries and the w.istc 
ammont.ic.d lupior ot gas-woiks, and l)C( .line tlu* 
chief .ihim manuf.ietnrer m fhc vvoild Me also took 
out in.iny jiatents m connexion witli mdustiial 
(lu'inistu .111(1 motalluigy. 

July 7, 1850. Timothy Hackworth died. Jfoin at 
Wylam, near Newcastle, m 1780, Hackworth became 
a fotem.iu smith and .issisted 111 some ol tin; jnoncer- 
ing woik on the locomotive. Appoint* 1 m 1825 
rcsuh'iit engineer .nfd manager ol the Stockton and 
Harhngton i^ailw.xy, he built thcv,/(’oy<''f which 

dolnutcly asserted the snpcuority of steam ovei 
horse traction, and in 182(1 ])iudnccd tli(v8'(0/5 Pared, 
a worthy competitor with Stephenson’s Rocket, .it 
Rainlnll. 

July 7, 1896. Sir John Pender died. -A successful 
merchant m textile labru s m Maiichcstei .and (il.isgow, 
Pender w<is an cnthusi.istu supporter ot subin.irme 
telegraphy, and was one ot the 345 subseribers who 
each nskccl a thousand pounds in the Atlantic Cable 
ot 1857. He pcrsjonally guaranteed ^250,000/. to the 
Telegraph Construction and Maintenance Company 
in 1865, and at his death i’ as the li^ad of various 
concerns owning 73.640 nautical miles of submarine 
cable and having a capital of fifteen millions. 
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July 10, 1867. Thomas Richardson died. — Trained 
as a chemist under Thomas Thomson, Liebig, and 
Pelouze, Richardson became a cliemical manufacturer 
at Newcastle, intnxluced improvements m the 
production of lea<l, and began the manufacture of 
superphosphates.- He li'cturod on chemistry in 
Durham Imiversity, piiliiished information about the 
industries of the north, and with Ronalds translated 
Knapp’s ” Technological Chemistry.” 

July 10, 1874. John Grantham died.—The author 
of a standcird v\ork on non shipbuilding, Clrantham 
designed many saihng-ships and steamships, patented 
.1 screw-propeller, and ilcvised a method of sheathing 
iron ships with copper, lie was also joint engineer 
with his brother to the norUiern railway of Buenos 
Aires and jilannod tlu* first tramw.iv m Copenhagen. 
He w.is one of the founders of the Institution of 
N.av.il Architects 

July 12, 1892. Cyrus West Field died. — Born in 

Stockhndge, *■'Massachusetts, November 30, i8^j, 

r'leld built up a large p.iper-maniifaclunng business, 
and then in 1854 turned lus attcnti^sn to submarine 
Iclcgrajihy, ultimately becoming the chief promoter 
of the Atlantic Telegiaph It has been said, ” Let 
who will claim the menl of having said the Atlantic 
cable was possible, to Mr Field is due llu; inalienable 
I rodit of h.ivmg made it posable, and ol giving to 
.III .'ibortne ctmccption all the attributes of healthy 
existence ” ills share in the gre.it c*ntc‘i4)nsc was recog¬ 
nised by the award to him by Congrc*ss of a gold medal, 
and he rcceivt*d the thanks of the .\inorican nation. 

July 12, 1910. Charles Stewart Rolls died.—A 

pioneer of the motor-car in England, an expert 
aeionaut, and the first English vutim of aviation, 
Rolls was the son of Baron Ll.nigatlock and was 
born August 28, 1877 Educated .it Eton and 

Trimly College, Cainbiidge, lie stu(hc*d practical 
engineering, and in 1895 purcliased his first motor 
car Nine years later he founded the well-known 
firm ol Rolls-Royce, Ltd I’o study Wilbur Wright’s 
experiments he visited I'Tanco in i<io8, aeijuired a 
Wright aerophme, and became an expert liycr. In 
June 1910 he crossed and recrossed the Channel 
without .st(jppnig Ills (le.ith was due to an accident 
to the machim* lie was flying at l 3 ouineinoutli. 

July 14, 2806. Emiland Marie Gauthey died.-—A 
stucl(*nt at the LcoU* des Fonts et Chaussees, under the 
celebrated Peironet, (i.iuthc*y rose to eminence in 
file French servuu*, .and was especi.illy known for the 
('onstriK'tion of the Canal du Centre in Burgundy, 
lli.s “ Ir.iitt^ complct sur la construction des ponts 
(‘t des canaux nav igal)l(*H’’ was publislied in 1809 by 
his lu'phcw NavH*r 

July 14, 1808. John Wilkinsofi died. — The father 
of the inm trade 111 Staliordshire, Wilkin.son was 
born 111 1728, and learned the art of smelling from^Jns 
father. In 1748 he built a blast furmicc at Bilston, 
Staffordshire, using coke for fuel, and afterwards had 
works at Horsham and Broseley He introduced the 
boring of cannon, in 1787110 constructed an iron barge, 
and he also patented a mc'Hiod of making lead pipes. 

July 14, 1887. Alfred Krupp died. — The son of 
I'liediich Krupp (1787-1826). who opened a small 
iron forge at Itssen m 1810, Alfred Krujxp was born 
April 2(), i8t 2. and at an early age succeeded to the 
management of the business which, m his hands, 
became of world-wide import .nice He made the 
first steel gun, established the first Bessemer works in 
‘Cicrmany, ^nd mauufaetured large quantities of 
ordnance and railway, material. The works at Essen 
cover an atea of about live square miles, while the 
firm, in its various establishments, employs some 
80,000 men. E. C. S. 
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Societies and Academies. 

London. 

Royal Society, June 22.-'-Sir Charles Sherrington, 
president, m the chair.—G. 1 . Taylor : The motion 
of a sphere in a rotaling liquid. There are an 
infinite number of solutions to the equations of 
motion of a rotating thud, when a sphere is moved 
uniformly along the axis of rotation, which .satisfy 
the boundary conditions and the conditions at 
infinity. They are characterised by spherical rota¬ 
tional waves which accom])any the sphere. The 
radiiis of the sphere may be reduced to zero without 
reducing the disturbance in tlic fluid to zero. The 
equations then represent a motion which is finite and 
continuous at Ihc centre, and consists of a central 
core of fluid which rotates more .slowly than the 
surrounding Ihud and travels along life axis witli a 
constant speed.—T. R. Merton and D. N. Harrison : 
On errors an.smg in the measurement of imsynimct- 
rical spectrum lines. The instrumental disjilace- 
ments occurring wliilc spectra arc being photo¬ 
graphed can be rendered innocuous, for wave-length 
determination.s, only wlien the spectrum lines arc 
symmetrical. With uniform displacement of a 
line during exjiosurc, tlie maximum bn the photo¬ 
graphic plate, occurs where the intensity distri¬ 
bution curves at the beginning and end ol the 
exposure intersect. Wiien the^ratio of the widths 
on eitlier side oi the m:iximmn of the curve remains 
constant for all v.iluc.s of the intensity, the displace¬ 
ment of the maximum is simply related to the 
“index of asymmetry’’ of the line—E. F Arm¬ 
strong and T. P. Hilditch : studv of catalytic 

actions at solid surfaces. P*^ Vlil. The action 
of sodium carbonate in promoting the hydrogenation 
of phenol. Small amounts of mild alkali, especially 
anhydrous sodium carbonate, stimulate the hy<lro- 
genation of liquid ])hen<;l in presence of nickel 
The amount of sodium carbonate has a specific 
influence, the optimum bemg about 25 per cent, of 
the weight of metallic nickel ];reseut The hydrogen- 
absorption time curves for phenol in jnesence of 
nickel and m absence of sodium caibonate are of 
logarithmic ty]>e , with the optimum concentration 
of carbonate they arc approxim,itely linear The 
sodium carbonate suppresses a retarding or poison¬ 
ing influence, leaving the nickel free to exercise 
its normal function The toxic agent ajipcars to 
be some stable association between the nickel and 
phenol, or a product from the latter, possibly nickel 
phenate. Pt. IX. The action of-copper in ])ro- 
moting the activity of nickel catalyst ('opper- 
nickel catalysts i^repared at 180”^ C. are not so 
active as the plain nickel catalyst, distributed to 
give the maximum surface ai'ea, reduced at a higher 
temperature. For maximum activity, the pro¬ 
portions of the mi.xcd carbonates must be sueh that 
nickel a-cupn-carbonate is present in the precipitate. 
The preparations yielding active Cclalysls respond 
tolPickering's tests for complex cupri-carbonates. 
The production of a little reduced nickel at this low 
temperature is conditioned, pcrJiajis, by the lieat 
liberated in the leduction of the copper. -E. A. 
Milne: Radiative equilibrium : the relation between 
the spectral energy curve of a star and the law ol 
darkening of the disc towards the limb, with special 
reference to the eflccts of scattering and the solau 
spectrum. For stars in radiative eqiiiAbrium the 
darkening of the disc towards the limb in wave¬ 
length X depends only on the product xT, T being 
the effective temperature. The ratio of the intensity 
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at the limb to that at the cente'e increases as XT 
increases, l?nt never exceeds 0*8; it apjiroaches 
zero for sn»ll values of xT. For stars not m radia- 
tive equilifeum tlie coelftcient of darkening in the 
integrated radiation must lie between f and h and 
the temperature distribution near the surface can 
be deduced. Selective absorption in the continuous 
s])ectrum alters the law of darkening. A scattering 
atnio.sphcre round a star should make the co¬ 
efficients of darkening m all wave-lengths tend to the 
same value, about i. Thfi observed darkening of 
the continuous solar spectrum.differs very httlc from 
the theoretical darkeniirg for radiative equilibrium; 
it is not possible to correlate the spectrum with the 
darkening, either on the hypothesis of selective 
absorption or on that of a scattering atmosphere. 
Probably there is no scattering atmosphere of 
appreciable optical thickness round the sun, and 
the bulk of the emergent radiation is not scattered 
light.—C. N. Hinshelwood: On the structure and 
chemical activity of copper films and the colour 
changes accompanying their oxidation. The gradual 
activation of a copper suiface in a series oi oxida- 
tion.s and reductions has been studied at pressures 
of a low millimclres. A limiting state ajipears to be 
reached m which the copper film has an open .struc¬ 
ture consisting of granules of radius a small fraction 
of iM. During oxidation, brilliant dillraction colours 
arc observed, depending upon the composition of tlie 
separate granules. The mechanism by which the 
film becomes granular is discussed.—R. C. Ray. Heat 
of crystallisation of quartz. The difference lictweeu 
the heats of solution of quartz and silica glass in 
aqueous hydrofluoric acid, and the specilic heats of 
aqueous hydrolluunc aticl represents tlie heat of 
crystallisation of quartz at the onlmary temperature, 
and is 0-05 kilogram calories Grinding converts the 
crystalline material partly into the vitieous state. 
Near the mclting-poinl the heat of crystallisation 
IS jirobably nearly equal to that at air temperature. 
—-C. G Schoneboom : Diffusion and inteilraction. 
With lluid-nuxing, m addition to diffusion, another 
specific opcr.iliiig factor called “ Inle,ylraction ’’ has 
been found experimentally, t'lerk Maxwell, in dis¬ 
cussing interfaiial tension, concluded that an inter¬ 
penetrating inovcmcnl of this kind was a priori to be 
expected. I'lie plienoincnon lias been described by 
Sir Almroth \\TigUt in the s^iccial case of the ad¬ 
mixture of serum and .salt solutions, but it can be 
obtained with practically any substance in any 
solvent. 

Geological Society, June 14.--Dr. G T. Prior, 
vice-president, in the chair--P. G. H. Boswell: 
The {lelrography of the Cretaceous and Tertiary 
outliers of tlic west of England. The outliers of 
Upper Greensand on the Ualdon Hills, the Ivoccne (?) 
of Marazion, Duckland Drewer, and the Ualdon Uills, 
and the Oligocenc of l^ovcy Tniacy and I’ctrockstow 
arc discussed. ^Ynd^dusitc, topaz, and tourmaline are 
the typical minerals Minerals foreign to the West 
Country, as kyanitc and staurolito, are also 

abundant in the Cretaceous and Pliocene. The 
mineralogical constitution yields evidence of_ a 
progressive restriction ol dramage-area, commencing 
with the marine <ind glauconitic Greensand and 
continuing through the fluviatile (^) Eocene to the 
Imcwstrinc Bovey deposits, and of a reversion to 
m.irinc conditons with a polygenetic mineral assem¬ 
blage m the Pliocene.—W. fJ. Benson and S. Smith: 
On some rugose corals from the Burtndi Scries (IvOwer 
Carboniferou.sLof New South Wales. The corals were 
obtained from the western foothills of the New 
England Plateau, in the north-eastern portion of the 
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Btry. The region consists mainly of U^per 
teoxolc rocks, Ifevonian to Permian. Jhe Burindi 
tes is made up of olive-green mudstones and tuffs, 
b occasional lenticula^ masses of Clitic and 
ioidal limestone. From these intercalations the 
ils, which are related to Cyathophyllum and 
lostrotion, were obtained, feoth fomis have 
ormally large columella?. The species of I-itJio- 
tion luvve small peculiarities of .structure, which 
inguish them as a group from British species. 

• 

Edinburgh. * 

0 

[Ro^ai Society, June 5.-'-Prof. F O. Bower, presi- 
jtnt. in the chair- A N. Whitehead: The relatcd- 
pss of Nature. Ilume disposed of the Iheoiy of 
ic relatedness of Nature as it existed in the current 
iiilosopliy of his time We can discern in Nature 
ground of uniformity of which the more far-reaching 
cample is the uniformity of space-time, and ’the 
iiorc limited example is what is usually known 
mder the title of “ Tlie Uniformity of Nature." 
pur arguments must be based upon considerations 
tt the utmost generality, untouclicd by the peculiar 
Matures ot any p<irticular natural science JC\ery 
ntity IS an abstraction from the concrete, which 111 
bs hillcst sense moans totality. The important 
loint of lliat doctrine is that any factor of Nature, 
y virtue of its status as a limitation within totality, 
aatuially refcis to factors ot totality other th.in 
!tsclf. Jiquality of limitudo is the significance ol 
factors Tile uniform significance ol events becomes 
die uniform spatio-temporal structure. In that 
respect it is neccss.iry to dissent from ICmslom, who 
issumes ior th.if striu ture casual heterogeueity 
in.smg from contingent relations The struofure is 
iniiorm because of the necessity for knowledge that 
there should be a system of umfoim rclnledncss, m 
tenns ot winch tlie conting<'nt relations ol natural 
factois can be expressed Otherwise we can know 
nothinj,'' until we know everything 11 is evident 
th.it a scientific object such as .in <lcctron must 
qualify future* events, for othciwisc the luture 
contingency is unattcctcd by it. Tii that, a scientific 
object differs decisively from a sense-object, A sensc- 
tobject qualifies events in the present. TIuis, the 
seeming! - confmgent play of the senses is controlled 
by the ci udilions brought about by <ls dc])oudence 
upon fhe qualification ot events introduced liy iJic 
scientific object. 

! 

SllLFFir.I.D 

Society ot Glass Technology, June 21 —Prof W. E, 

S. rtinior in the chair—Y. Amenomiya • TJie de- 
Wtrification caused upon the suif.ice ol sheet glass 
by heat. Heat causes devitrification, or cnstaMis.i- 
tion of window glass This alteration 1 a>.“s place 
between 700® and 8oo* C.—K. Kamita The influence 
jf alumina m preventing the devitrification ol sheet 
jiass during the drawing pioccss. As the amount 
of alumina in tlie glass increased in tlic Sii^nplcs used, 

JO the temperature at whicli devitrification occurred 
was raised; 5 per cent of alumma caused y rise of 
approximately 100° C. m the temperature at which 
devitnfication commences— 1 , K. Norton* Tlic 
swelling of sand on tlie addition of water. 
Wrai three typical sands tlic addition of water caused* 
Oifficalty in packing equivalent to swelling winch 
might be 12-15 per-cent, of the total dry sand. 'J'he 
maximum effect occurred when 5-6 per cent. of*water 
mixed with the sand.—W E. S. iurner: The 
mixing of batch. Taking three works Jimplcs from 
batch mixed by liand, the maximum variations were 
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44-77 per cent, sand and 4*8-8*3 per cent. lime, while 
a simikr batch mixed by di0erent machines showed 
variations of 69-73 jjer cent, sand and 4*2-6-6 per 
cent. lime. Machine mixing, by giving a much more 
regular batch, assisted the melting, and materially 
reduced tho- lime nrf?ccssary for the production of good 
glass. • 

Paris. 

Academy of Sciences, June 12.—M Kmilc Bertm 
in the chair • Henry Ic Chateiier; The geometric 
icprcscntation of saline equilibria Remarks on a 
ijncstion of priority raised by Prof. Jaenccke.— 
Chark's Dep^ret: An attempt at the general chrono¬ 
logical co-ordination of (ju.iterii.iry Iniie.—Maurice 
Leblanc TIu* use <it air as a cooling agent. A 
theorotual and juaclical comjMrison of the u.se of 
liijuid ammonia, and cnnqircssed riir as cooling agents, 
vvitJi a study oi the best conditions for using the 
latter—A. Riteau . (ioneial theory ol the turbo 
(.onquessor lor .iviation motors The compressor 
is worked by the exli.iust g.ises from d.he engine and 
tli'livcis the air to the cylinder at about double the 
atmospheric pressun* It is espi-cially designed fot 
use at high altitudes. - M Riquier * Singul.ir integral 
ligure.s of p.tssive systems ot the first older involving 
only a single unknown luncliyn — Jules Andrade: 
Tluce cl.isscs ofnon-maintamcd isochronal vibration.s 
and thret* tyjHs ot timepieces Now lustniments for 
the (*x})enment<d study ol viscosities --(? Friedel 
and L. Royer Liquids with Cjidudjoan’s equidi.stant 
jilanes Toisten Carleman : Asymptotic series.— 
(i Valiron . Hcrmite’s method of ajqiroximation.— 
Ueorges R^moundos The geneial problem of the 
tliriisf ol earth - A 1 Sudna : 'I'lie el.istic deformation 
of an isotropic bo<ly - 1 -. Merlin . 'I'he calculation of 
behograjilnc co-ordinates — M Dufour • The refrac¬ 
tion ol a luminous jiencil 111 llu* general cast*—A. 
Andant '1 he variations ot ciilical ojialesccnce with 
the tilling oi the tulies and the nature of the liquids 
studied The effects of tlic vaiuitum of critical 
o]idlesc<*nce wilh the temperaturo and W'lth the wave¬ 
length ol the incident hglit have been dc.scnbed in an 
earlier jiapei The ratio «>f lupiid to vapour in the 
tube (D) also allccts the phenomenon, and the 
tem]>erature of reajipear.ince of the meniscus is now 
shown to be a jiarabohc lum.lion of 1 ). A study of 
till* acetates of mctliyl, ethyl, butyl, and isobutyl 
shows tb.it the ojialesccnce increases in intensity 
and extent, passing troin the first to the fourth of 
these acetates A. Dauvillier * The exact measure¬ 
ment of the energy levels of the barium atom and 
the ,'ip{>carancc ot the L ionisation spectrum—M. de 
Broglie and A Dauvillier : A new absoiption pheno¬ 
menon observed in the field of the X-rays.—A. 
Damiens * The ciystalhsation ol amoiphous Icl- 
luiium According to J->ertlielot and Fnbre, the 
Cl) slalhsdtion of tellunnm is an endothermic pheno¬ 
menon. thus forming an exception to the general rule. 

A icpctition of the experiments of rkrthclot and Fabre 
has shown that the reacliou used by them (bromina- 
tion of tellurium) is not comjilete in the case of 
crystallised tellurium, and by substituting bromine 
m hydrochloric acid for bromine and water it is 
proved that tlie change from amorphous to crystal¬ 
lised tellurium is accompanied by an evolution of heat. 
Tellurium thus falls mlo lino wilh other amorphous 
substances.—K. Loequin and Sung Wouseng : The 
preparation of the dialkylvinryl-carbinols. A general 
method for mcparing the uiisaluratcd alcohols of the 
type RR'-C(OH)-C=Cri has been given in 
earlier communication By a suitable catalyst 
(reduced nickel) these can be reduced by hydrogen 
to the corresponding Hertiary ethylene alcohols 
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RK'-C{ 0 H)-CH--CH,; the prcparatioir and pro¬ 
perties of three ol these arc descrilwd —E. E. Blaise 
and Mile. Montagne : The action of thionyl chloride 
on the a-acid alcohols. With lactic and a-oxy- 
isohutyric acids, thionyl chloride form.s anhydro- 
coini«)iinds of a new type.—MM. Pastureau and 
Henri Bernard • The chlArhydrin of mesityl oxide 
and Its transformation into the chlorhydrin of tetra- 
meihyi glycerol —I'.dmond Gain : The comparative 
resistance to heat of the growing points of the embryo 
of the sunflower, ff the .seeds have been submitted 
Ix’fore germination to temperatures just below those 
capable of destroying hie (iio° to 155" (') the 
various points capable of growth arc sllown to be 
unequally sensitive, that ot the root being most 
easily destroyed.—Maurice Lenoir : Somatic kinesis 
in the aenal stem of Eqmseium arvense From the 
facts described it would appear that the fundamental 
substance of the chromosome is the nuclcohn . the 
diromatin is derived liom it - .Mile Marguerite 
Larbaud : The .inatomy of flowers of tile same species 
at different .iltitudes. detailed comparison of 
plant.s of Silmie mftata grown at about sea-level 
and at 2000 metres altitude—thibriel Bidou : An 
artificial imi.sculometer —Clement Vaney and jean 
Pelosse : Origin of the natural coloration ol the' silk 
of Bomhvx mori The colouring matter trom the 
silk ,md that deriveij from the leaves of the mulberry 
tree give identical ab.sorplion spectra 111 alcoholic 
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[■_T‘w',ll« of, 

J, provisioA for teaching all the J “.twU 

less is it the’funclioh to coahne its work to 
branch of specialised study. In one _ 

from the difficulties inherent in such an a^egAtion, 
the financial cost would be prohibitive ; in tb'a fither, 
a limitation of such a nature would lie wholly aljm 
to the modern conception of a university, where, ih 
place of the breadtli and proportion of view which 
comes from the attrition of minds engaged in diverse 
studies and imrsuils, would be found the narrowness 
and exclusiveness of mtellectuivl segregation. VVefeay 
therefore dismipi one e.xtremc as impracticable anefftt ^ 
otlicr as undesirable. ' ■ 

The universities of to-day have mafty subjects of 
study in common. Tlap.pily the freedom to deve^P, 
according to their own individualities, which ^ ’ 
hitherto been tlieir lot, lius resulted m certain rharactdt>-“ 
istic differences. * It is devoutly to be hoped they may 
not lose these distinctions. The studies common to 
all universities form a Irroad bumanistic and scientific 
foundation which is the basis of the intellectual life 
of the university. Siiperi^jjposed upon this are the 
more highly specialised studies, whidi may in some 
cases cover a very narrow field, but not seldom forifi a 
department in the university linked up in innumerable 
ways with one or more branches of industrial or com¬ 
mercial life outside. This development has been 
gradual and, in general, c.mtiniiuus, and it is due to 
a variety of causes of which probably' the two most 
efiective may be defined as liisiorical and regional.or, 
environmental. As matters now stand, some studies 
have alreadv been specialised in certain of the uni¬ 
versities .ind’, until f|uilc recently, largely by a process 
of natural development. To overlook or to under¬ 
estimate the imporUincc and I le.iring of this fact would 
he a mistake. 

11 the universities were self-supporting or mainly 
so, It 15 unlikely that the present system, which, on 
the whole has worked well, would be challenged 
m.ty yet prove to be the best in any circumstances 
-Imt since they are not self-supporting, and since 
lliey are coming to rely more and more upon assistance 
from State funds and local rates, they need not be 
surpiised if a time comes wlien a critical aye is fumed 
upon their aetivitics. Sucli a timij is with us now. 
The cry for economy, the reduction in the Government 
grant, the threat of lean years ahead, apart from bfher 
considerations, have brought to the forefront the ques¬ 
tion qf the overlappintj of university Studies, and tie 
possibility ol better Co-ordination-and co-opfiration of 
,fhe universities in the luture, especially with regard to 




tbe ev(^tacl^ 
teehn<d9mgifl;'( 
■With 



m 


be thlt' at the recent^ eohler^ce In- 

ef tlw, ^^yprSities of Greit Britain and Ireland, no: 
statt^ie^ was more generally ^plauded than that 
Sheffield, who reminded, the’con¬ 
ference and the public that at present there was no 
unnecessary overlapping in university studies. Over¬ 
lapping there may he, but whether this is unnecessary 
and wasteful is quite another question and one whicli 
■ chnhot 1 >e answered by mere statistics. Tins is where 
GO^lwration would be most useful both now and in 
th* future. The Minister of Education was on sound 
Unc^ when, in addressing the confercAce, he advised 
5 l 3 ie uniyprsities to take counsel with one imol^er and 
husphnd thei^ resources. Possible wastefulness due 
overlapping ought not to be disregarded at any 
and most certainly not at a time of financial 
s^r^ency. 

Ify'ior example, each university were to attempt to 
cover ^ the main branches of technology, though per¬ 
haps the demand for university-trained technologists 
in a' particular field did not reach a score annually, 
then disappointment and,^ ineffective work must be 
the result. Obviously where the demand for trained 
technologists in a particular subject is limited to a 
cpmjwatively small number, there is distinctlv a 
caise for specialising the study in one university. 
How far universities would attemjit to compete with 
one another in such cases it is difficult to say. But 
it is worth recalling that, at the conference to which 
..we^ have already alluded, Mr. Fisher directed attention 
to the public-spirited action of the University of Leeds 
a few, years ago when glass technology was proposed 
as a subject for university research. It appears that 
either Leeds or Sheffield might have !)een the seat of 
,,^the new department, but after a conference Leeds 
agreed to the new work being centred in Sheffield on 
the ground that fhe Yorkshire gfass industry as a 
whole was more accessible from there than from Leeds. 

.method of procedure by conference should be 
noted; 

C^es such as this arc obviously cases for special¬ 
isation and are perhaps not difficult to settle. It would 
se^ that the limited demand points to concentration 
and.the "regional pull to the particular university. 
On th'e other haqfi such highly specialised subjects as 
teclmical optics,,|}ceanography, hydro-electrics cannot 
be s^d to have so localised a regional pull, nor Chinese, 

• Assyriology, and a host of others. Again, departmei^ts 
fif stiidy connected with agriculture, forestry, leather 
industnes, textile ii^tries^ mSaUurgy, fuel;, 

and c<«d gfts jo^^tties opP"' 


Weralle’i^ajsie,' ^bVioas:^'. 
occasion for co-operation among tde vaiit^-i 
sities interested with the view of suitable dis^ 
of the work, ^ '■- 

So far we have been (jonsidering the 
specialisation in universities kora the point 
cither of the more highly specialised studies! at 
technology or applied science generally, and^ haye' 
indicated our opinion that in these fields there ;Vill be 
ample scope and real necessity for co-ordination ahi 
co-operation. But there is another aspect of tfiiS' 
problem which is apt to be overlooked or even-ik 
danger of .being confused with the one just considered, '. 
It has relation to those basic humanistic and scientific ■' 
studies which are the foundations of the intellectual' 
life of the universities. Among them are included 
such subjects as the clas.sics, English, liistory - pn 
one side, and mathematics, phy.sics, chemistry on the 
other. They are found in all our universities, and 
rightly so, and so long as the university is conceived 
as " a spirit, a principle of life and energy, an influence 
. . . caring for the sjurit and mind of man, regardless 
of considerations of utility,” so long will they remain 
there. While, therefore, it is not disputed that the 
more fundamental of them should be taught in every 
university, it may be urged in the interests of a speqlo^ 
economy that the prosecutjj^n of research in t]^ 
should be specialised in certain universities. This^'We 
believe, would be a most dimgcroiis principle to -aSSpt,' 
and w’ould be quite contrary to the true spirit of the 
university. The effect upon the teaching would ibe 
little short of,disastrous. In its Report of 1921 tKe 
University Grants Committee is dear that " sufficient 
leisure to pursue research is a.s essential as‘adequate 
remuneration,” and that " no institution claiming 
university rank can rest content while it fails to pro*: 
vide opportunities for the advancement of knowledge, 
nor can junior teachers hope to rise in their profession 
or indeed carry out their teaching duties efficiently 
unless such opportunities are ^ipen to them.” This 
extract amply confirms the general opinion expressed at 
the second Congress of the Universities of the Empire, 
1921, regatding the great importance and value -isf' 
research to a university teacher. Without resea^,,. 
behind Tiim a university teacher fails in the ffeshn^j^; 
mastery, and inspiration required of a good te^l^ !' 
!*of university students. Whenever Such fundaitf^i^'-. 
Studies are found in a university some opportun^«^- 
for 'i;eeea^cb ia,th^ should^0vided 




m1^t”-ttavel ’.to jittomer ■ 
for «ie iiecess*7 insirucUon, _it rhay be 
in most cases it would be inconv(*nent 
ritpensiye and not seldom impossible. Assuming 
^t the subject is taught" ip the university, tlje argu- 
WM^ts" adduced above show conclusively that oppor- 
taniities for research are indispensable, A possible 
,'itemative would be to bring a teacher ffom another 
university to give a course of instruction in it. This 
is a plan whiiJi, though it has been adopted with good 
results in some universities, is not always possible or 
desirable. One can picture a case, in economics for 
example, where investigations into local conditions are 
absolutely necessary for the proper development of 
the tfcaching of the subject, and no substitute can 
adequately replace it. 

While we are sensible of the need for economy and 
the avpidance of all unnecessary overlapping in our 
universities, wc are also sensible of the wonderful 
developments which have taken place in Itigher and 
specialised studies in the few decades during which 
the modern universities have come into being and 
attained some degree of maturity. It may well be 
said that “ not since the monastic period of the twelfth 
century, or the scholastic revolution of the .sixteenth, 
has Tingland known an educational movement so rich 
’ in romance, in courage,*n devotion, and in promise.” 
This extraordinary expansion and development, 
which has changed the whole face of education in 
England, is one of self-development untrammelled by 
vexatioi' restric|;ions. The modern ^university has 
developed under the wing ol the State; it can no more 
dispense with GoVernment assistance than it can with 
its students or staff, liut if it is to fulfil its rightful 
destiny it must retain its freedom to develop from 
within. By all means let there be co-operation and 
co-ordination among the various universities, just as 
there are within the university itself. But if, un¬ 
happily, any attempt to lop or prune activitc. •. hitherto 
self-determined, were to succeed, the measure ol its 
success would he the moa.sure of the nation’s loss. 


More Light on the Bantu Languages. 

,A Comparative Study oj the Bantu and Senn-Bantu 
Languages, By Sir ffarry H. Johnston. Vol. 2. Pp. 
'.’xii-t 544. (Oxford: Clarendon Press, 1922.) 3 , 1 -is- 


tbislpjan wc have,' first; a ^pyiew’ot tfee 
of Bantu and Semi-Bantu-languagerj 
arrangement adopted in the first volume 
betical index of Wguages, by the bye,-W(J 
facilitate research, though the student is h 8 j^':^. a-; 
con-siderable extent by the table on pp. 2-1;^: 

I, those not gifted with a remarkable, 

numbers had to turn over the pages till 
the particular language required.) . ' 

The classification adopted is open to some 
in detail—as jras almost inevitable in the 
.stances: but one had hoped to see some oujstail^}^ 
inaccurkeies corrected in vol. 2, e.g. the tf^tjnffnp^' 
the two distinct languages r.ala and Lamba 4s ^e.a^ ■ 
the same. This, of course, is due to Madan, tq«“(^. ^ 
authority accessible when the vocabulariat 
pared; hut other sources of infcrmation Sfh^' 

become available. Again, there is same 
(vol. I, p. 28r, vol. 2, p. 79) as to the languages entwed . 
under 70 : Chopi, to adopt the ordinary ortho^aphy,' 
IS a distinct language from Tswa, and also, we believe, 
from Lengc, which, again, is not the same as'Hleogwe. 
(See e.g. Junod’s map m the Grammaire Rbrigai” 
Sir Harry Johnston dissents from this writer’s , view, 
but It is supported by good recent authority.) '■<, - 

The paragraphs dealing with ” Group T : tfie'’Zulu- 
Kafir languages ” contain several points calling fOT dis¬ 
cussion. It IS surely by an oversight that the palatal 
click {qc, q) is said to he ” confined mainly to Zulu and- 
Sesuto.” It does not occur in Zulu, and only dqqbt- 
fully in Xosa. (Blcek : “ Vide Boyce-Havia, p. 4 ) 
where the qc. is probably intended to indicate- this 
.sound.”) The fact that it is found m Sesuto 
is interesting, as showing that it was piobably 
borrowed direct from Hottentots or Bushmen.—-opt,,8* 
usually assumed, from the Zulus. The samepdiagraph 
contains a somewhat perplexing assertion: “ In .Zulu 
the employment of clicks instead of dimin^jyng is 
extending, through the same spirit of tribal, seff- 
■issertion as may lie met with in the Basuto. Whenever 
a present-day Zulu or even a Kafir” (why “even," 
seeing that click-words are more numerous ih Xo 3 » 
than in Zulu ?) “ wishes to coin a new word—and Aey 
are, doing this on an immense scale—he nearly aiwdys 
‘ introduces a click into it. . . .” 'u'-. 

It is difficult to check statements of this kind'unl^ 
‘ one is in constant touch with natives, but a potl0. test 


' ^IlIER.num.erous, and'vexatious’ delays', thqsecond Jnay be made by consulting the list of ^olpiiStns^pt 

dt..la5t. -‘t^t.cpd oL Colenso's* Dictionary^ (adijt^n.bl- i^fii 


NATURE 


containing clicks/^ 

(adapted from 

ijdt ^, y«^Wcor^t hittddUrtfei.. 
however, it may Ije objected tliat ^at linguistic 
changes may lake place iij, seventeen years, we have 
examined a copy of the native newspaper, “ Ilanga 
las’ e Natal," dated February 17, 1922, and find, in 
two columns, averaging about 175 words each, 31 click- 
words, exc^uding repetitions and proper names. Of 
these, all, with the possible exception of tliree (two of 
which may be wrongly printed), are eitlier to be found 
iij Colenso’s Dictionary, or are obvious derivatives of 
words there given. 

It is strange to sec -gundu- “ rat ” given as peculiar 
to the Swazi dialect, when jgundane is fV'ery commonly 
used-in Natal Zulu. Similarly, on p. 86, we have, 
apropos of the Sesuto -liba “ (deep) water,” the note, 
“ This is a very interesting penetration far to llie .south 
of the Zambezi of a root wliich is very archaic {-ndiba 
or ’diba), and jKirticularly characteristic of the N.W. 
Bantu.” But sure!)*' it is the .same word as the Zulu 
isi-^bay the Ronga Uba, tlie Swahili ziwa, etc. 

This survey extends over five cJiaptcrs and is followed 
by a similar review of the Semi-Bantu languages, after 
which we have a higldy controversial chapter on 
phonetics and phonology. The note on p. 215 we may 
leave to be dealt with hy scientific plioneticians, ]>ut 
must protest, in passing; against the dictum that 
"proficiency m speaking an African longue exactly as 
it is pronounced ... is only to be ac(|uired by a 
parrot-like imitation of the natives ” AVhilc “ parrot- 
like imitation ” (an only Ih’ compassed hy those 
possessed of a reall\’ good ear, a faultless pronunciation 
can often be acquired e^•en by persons of inferior ear- 
capacity, by attending to tlie instructions of the 
phone'tician. But this piesuiiposes an analysis of the 
sounds carried out witli that meticulous accuracy for 
which our autlior ajipe.irs to entertain so great a con- 
’'tempt. Under tlie heading “ Lingual-palatal-^ibilant ” 
(p. 217), no notice is taken of tlic tact that the symbols 
c,j cover at least two difTcrcnt sounds, one of which, 
the palatal plosive, is not a compound consonant 
*^composed of a Mending of t and sh.'" The difference 
is important, because sometimes, as in (’hin)anja and 
2 ^an 2 ibar, Swahili, it serves to discriminate between 
otherwise similar words:. Perhaps, liowever, tins point 
is covered by what is said >Qn p. 222 as to tlie palatal¬ 
ising of if and t. The final paragraph ol this section 
(p. 219) fails to make clear the distinction between 
sentence-intonation and significant word-intonation. 

Sir Harry Johnston seems inclined ^p agree witli 
P^of. Meinhof as to the probable absenee of vowel- 
roots in Proto-Ban^u.. .“A ipraparison 6{. air the 
recorded forms often leads to th^ deduction ti>e 
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velar,'uvular,’ ^ faucal consonants.'’ It is 
accurate, however, to'say that Meinhof in 
" replaced the dubious or missing consonant .by a 
gairtna (7).” He sometimes postulates y (bilalas^ t») 
and has left the question open for at least sixteen stems, 
where jie was unable to^decjide what the primitive 
consonant could have keen. It is not quite easy to 
see*what is meant by the next sentence : " My own 
researches, however, lead me in restoring the missing 
consonant to greater definiteness; to a g instead of a 
y,tik instead of an x, a labial instead oT an aspirate.” 
The fact that the form yemia, for instance, Is found in 
a small group of languages (only Shambala and Pare* 
Gweno, so far as I am aware), while genda, jettda, and 
enda are common, coupled wotli the greater difficulty 
of pronunciation of the voiced velar fricative—a 
difficulty which .seems to be felt very generally in 
Hantu—seem to indicate that Meinhof may be right 
here. 

The chapter dealing with *“ Prefixes, Suffixes and 
Concord.s connected with the Noun ” is of great interest. 
Sir Harry a\)peurs to show convincing reasons why the 
or />/- diminutive cla.ss (Meinhol's iqtli) should be 
identified with the 8th {vh) instead of maintaining a 
separate existence. That it i.s singular while 8 is 
plural constitute.s no ohjeciion, since we find 14 {bu-) 
fulfilling a similar double tunctiun—or rather being 
treated us plural in .some cases (Luganda, Herero, etc.), 
while m Itself it is, strictly speaking,®neitlicr singular 
nor plural. With this example in view, it seems to 
us that it would have been more logical to place fi-, etc. 
under 8 witliout creating for it the special subdivision 
of 8<z. This ])rcfix occurs m Karanga (as noticed on 
p 75) m the form .v?ci/- (or rather iri-', w ith the peculiar 
” whistling $ ”),' with corre.sponding to it as plural. 

We sliould have thought it probable that the “ hono* 
nfic ” prefix lia- belonged to a dificrcnt class (now-lost 
as such, Init leaving traces, c.g. in laiganda, in such 
words as Kabaka, Katonda) from the diminutive (13). 
There arc indications, m Konda, Lamba, and ehewhere, 
ot a class of animal.s with the (irefix ka-. Whether this 
was originally identical with tlie last-named, or had 
any connexion with the Chinyanja words beginning 
with nanka- (as mnhahat “ hawk ”), is a problem W'hich 
remains Tor .solution. , ■ 

It seems a pity to conluse the class of infinitives 
(verbal nouns) with the locatives in ku-, which should 
properly be Class 17, though no doubt the prefixes had 
origina]ly the same origin. Words iike " ana,’*'- 




._;euMUonal Phpneiie Associ^ioa’s lymbol for tills jouad^ 

Ux a onel is VTiitm ty ^ Joaod.l, fflr 


_ _ i) is v . .. , 

ohastiii^ bat nowbsr* ^^Iced it. 


NATUKH 


09 


July 15, 1922] 

'^utu “ ear/' etc.^areTocatiyea which have quite usurj^ 
ihe place of the original noun—usually of Class 5, 
Uich accounts for the plural in ma- {mabo^, mdtu)^ 
|the locative,"as such, liaving no plural. Similarly, the 
bcative in mu- accounts for the appearance of parts of 
the body in Class 3. An interesting illustration of this 
is found in Swahili: the Momliasa dialect has preserved 
the old word for “ foot/’ gim 5 (for li-gulu), pi. maguu, 
\vliich, at Zanzibar, has^bc(!ome m-guu 3 (properly “ in 
the foot ”), pl- migitu. 

It is a little dinicult to accept in its entirety the 
following : “ Class 18 [Meinhof’s 20J implies ‘ hugeness,’ 
something ‘ gigantic,’ ‘ brutal ’ . . augmentative in 

an ugly sensa And Class 19 (Ca-) is its plural in 
Luganda ; otherwise the plural applied to Gu- is usually 
d/t-.” As a matter of fact, the plural /;//- really belongs 
to a distinct augmentative class, with the jirefi.K yi- or 
gi-; still surviving in Swahili, though now practically 
indistinguishable from the 5th. The prefix is still 
traceable with monosyllabic roots, as m jibwa and jUu 
—elsewhere (by false analogy) it lias been dropped, as 
m degCy augmentativ’e of ndege. In Momliasa Swahili, 
the proper plural prefix of these augmcntatives is mi-. 
but these two classes, the Depreciative (“ augmentative 
in an ugly sense ”) and the Augmentative proper have 
become hopelessly confused—as shown b\ the Masaba 
example, gumiindn, plural gumnJu. 

It is dilTicult to estimate duly the enormous amount 
ot labour which has gone to the making of this volume, 
and not least to the collating and cross-imlcxing the 
word-roots grouped under the English ecjuivalcnts, 
after having be»n enumerated separately under their 
several languages. With all criticisms that may lie 
possible as to matters ol detail (easily corrected il the 
cntuisms are lound valid), ihis Work must remain for 
many yeai . to come the standard gui(le*lo tlie subject. 
Nothing else that* has yet been att('m})ted gives the 
same conifirelieiisive view ol the whole banUi family, 
and Its possible relationships to the languages adjoining 
on the north-west. Perliaps the examination of these 
Semi-Bantu forms of speech is the most valuable part 
ol the whole ; and the discovery ot the lloma and 
Bangminda languages (hitherto unsuspccU-d lorms ot 
Bantu) in the Bahr-tl^hiazal may help to tlirow light 
on a diCficult question. * A. Wlrnkr. 


Chemistry and Medicine. 

Preparation des medicamenh orgaiiif/iiew Bar Ivrnest 
Fourneau. Bj). viii-f35o. (Bans; J. B Bailli^re 
et Fils, 1921). 2j francs. 

NE of the minor effects of theJate war has been 
the increased production of books on technical 
chemistry in the allied countnes. DeaTing with the 
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manufacture of organic medicinal substances, hitherto 
very much a field of German actilf^ty, there recently 
appeared in this country a monograph by Barroweiiff 
and Carr, primarily concerned with industrial pro¬ 
cesses, plant, and paients. Prof. Fourneau, on the other 
hand, describes in the book under review the prepara¬ 
tion of organic medicaments on a laboratory scale. 

1 lere are exact directions for all stages of the synthesis 
of phenacetmc, stovaine, veronal, salvarsan, and many 
other.s, starting from common materials ; for each step 
tlie yield is given, which in the author’.s experience can 
lie obtained. A student of organic chemistry who has 
worked through these will liave a{ <juired quite as much 
manipulative skill as he usually obtains from Cohen’s 
“ Practical Organic Chemistry ” or (lattermann’s 
“ Kochbuch,” and be will have made more interesting 
substances. • 

The preparative direi'uons consiituU’, however, 
lilllc more than a quarter of the book under notice. 
Brol. Fourneau liegins with a theoretical section, dis- 
( ussing such div;erse matters as •lie relative costs of 
different processes of large - scale production, tlie 
[iharmacoiogital methods for testing antipyrctic.s, the 
(onsiderations which should govern the search for a 
new local anreslhctic, the ehanccs of finding a useful 
organic compound ol mercury. Like the practical 
section, the more theoretical one is excellent, and 
worthy ot the discoverer of stovaine, but in a different 
way. The jirecision of the experimental part, with 
Its homogeneity and wealth ol detail, mav recall to 
some readers that its author is a pupil of Willstatter. 
The more theoretical portion,less systematic than many 
(icrman liooks, is, on tlie other hand, eminently 
readable. We led that Prof. Fourneau has chosen 
tor review just those topics m whuh lie was really 
interested ; thus wc are given admirable accounts of 
ailrcnahne analogues, phosphatidi's and nucleic acids, 
in excess of ihcir pharmacological importance, and in 
greater detail tlian liis rapid review of alkaloidal 
chemistry. 

The ndvicc to beginners on the settIng-up of apparatus 
gives an interesting glimpse of the author’s personality. 
“ II faut toujours se preoccuper du montage soigneti^ 
et eUganl des appareils et y consacrer le temps neces- 
.saire; on le retrouve toujours.” The laboratory 
should be kept like a drawing-room, and Moissan’s 
ideal is quoted that the chemist should be able to work 
“ sans sc sulir, eu haiilt, en cr.ivate blanche, en escarpins 
vornis, sur un parquet dre.” 

However, the yestheiics of the laboratory do not 
extend to the printing - otTu e, tor Prof. Fourneau’s 
Ijtiok .shows ji Latin disregard for Teutonic spelling. 
Aronsohn (p. 22), Warmesuch (p. 23), Friinkcl (pp. 57, 
229), Fildcs (p. 109), Laidlaw (p. 176), Rosenheim, 
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Tcbb, Thudichum (p. 187), Strecker (p. 188), Zeisel 
(pp. 219*221) are all j»pelt more or less inaccurately. 
Wc do not for a moment suggest that such trivial 
errors m typography constitute a serious blemish on an 
admirai)le work ; wc mention them rather in illustra* 
tjon of what we believe to be a national peculiarity. 
Chemical errors seem nearly all to have been collected 
in a list of errata, but the structural formulae of 
quinine (p. 37) and of tryfiaflavine (p. 109) still require 
revision. It is perhaps open to discussion whether 
quinotoxinc (p. 39) can he .strictly described as the 
ketone corresponding to (juinine, and whether, in 
I'Yench, phenyl potassium .sulphate (p. 236) should 
really be an “ ether sulfonajiie ” (but here w'e may be 
getting on dangerous ground). ^ 

Prof. Fourneau’s book should find a place wherever 
organic chemistry is taugin to advanced students. It 
may be warmly recommended to tlie pharmacologist 
as a source of information on the chemistry of his 
subject. To recommend to teclmic.il cliemists a book 
by the former director of the Poulenc laboratories 
scem.s supcrUpou.s. Gkorgk Paroer. 

The Hegelian Method and Modern Science. 

The Ethical Theory of IJe^el: A Study of the Philosophy 
of Right. By I’rot. H. A. Keyburn. Pp. xx 1-271. 
(Oxford ; Clarendon Press, 1921.) 8i'. 6^/. net. 

HK “ Rechtsphilosopliie ” was the last of the 
works published by Hegel in Ins lifetime. 
Originally it (onsistod of the rigorous, consecutively 
demonstrated, duun of numbered p;\ragraj)hs. winch 
he used as tlic framework ut his courses of leetiires. 
In the form in which we now know it in the (ollectcd 
edition published in 1833 two )ears after Ins death, 
the editors have added tlie notes and einendation.s, 
the cck'lirated /.iisatzc, with which llegel was .iccus- 
tomed to elucidate Ins llieory m lecturing. 

Prof Revburn m this admirable studv which he 
entitles llogeTs Kt-hual Thcotv, deals mainly with the 
•^Rechtsphilosopliie ” lait tre.its it as a general introduc¬ 
tion to the whole philosophy ol Hegel ft is doubtful 
if for the modern student lie could have chosen a 
belter way. Hegel had no etliical theory m the 
technical meaning of the term. His [ihilo.sopliy is 
ethical tlieory and his etliical theur\-is Ins philosophy. 
It cannot be otherwise if we ome accept the view that 
the real is the rational and the nitional is tlie real. 
If there be no realm of existence outside of and in¬ 
different to value there is no need for a transcendental 
theory of morality like Kant’s or a utililufian primipie 
Mice Penthain’s. 

The study of Hegel is of peculiar interest at the 
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present time, and more especially to those who are 
conscious of the new methodology of science wliich 
is manifesting itself in the most modem mathematical 
and physical theories. So striking indeed is this that 
had Hegel’s place in the history of philosophy been 
after instead of lieforc the great scientific achieve¬ 
ments of the end of the nineteenth and the opening 
of the twentieth centuries, it would have been im- 
pos.sible to resist the beliePthat the Hegelian dialectic 
had been suggested dp-ectly to its inventor by the 
discoveries of science. What finer jllustraliun of 
identity in difference, of advance by negation, of the 
union of oppo.sites in a higluT synthesis, is to be found 
than that afforded by the electrical theory of matter ? 
'I'here have been repeated attempts since Jfegcl to 
reform philosophy by introducing into it what has 
been called scientific method, but the great reform 
which we are witnessing to-day is the introduction 
of philosophical method into science. Its kevnnte is 
that the concrete only is real. Science is discovering 
that tliore is no means of giving self-)iood, consistency, 
independence, to the abstract, and this is the alpha 
and omega of the Hegelian plnlosoiiliy. 

AnV one who desires an eas) introduction to the 
thought ol tliis most powerful and vet most difficult 
philosopher ol the modern period may be recommended 
to read Prof. Reyburn’.s book. 

II. W. C. 

Soaps and Proteins. 

Soiips and Protc/m : Their Colloid Ch^nnstry in Theory 
and Practice. P\ Prof. .\1. H. Fi'iclier and others. 
Pp. ix + 272. (\ew' York: J. Wiley and Sons, 
Inc.; London- Cliapman and Hall, I.td.. 1921.) 
245'. net. • 

HK principal autlioi ot the volume under notice, 
who IS a physiologist, sl.ite.s in his prelace that 
he is principally interested in llie colloid < iiemistry of 
the protein.s, that this is too comjilex tordiiect analysis, 
and that therefore lie turned to the soaps, as suniciently 
analogous to the proteins in their colloidal behaviour 
to enable one “ Irom tlu' suriT ground of the soaps 
... to step over into tlie mofe slipperv one of the 
firoteins.” This view ol the possibilities of reasoning 
by analogy,, will .strike most people as decidi'dlv light¬ 
hearted, even in cases where the lesults to lx* thus 
applied‘are unassailable, a (ondilion which cannot be 
claimed for the aullioi's views on the nature of .soap- 
, liquid systems. 

The experimental work dcscrilxd consists in the 
preparation of a very large number of pure snaps (in 
ti\e widest sej^se) and their examination under practi¬ 
cally one aspect—their power to form gels with water 
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ind other solvents. The results are used to support 
;he author’s theory of the sol-gel transformation, 
vhich, according to him, is “ a change froi® what is, 
It the higher temperature, essentially a solution of 
'oap in water to that which is, at the lower temperature, 
solution of water in soap." The methods of physical 
hemistry are held to be mapphcablc to the latter type, 
nd the author is thus relieved of the task of con¬ 
sidering the fundamental Vork of Mcliain and his 
siliool. Various experiments gre quoted in support 
of tlu-s gel theory, thus (p. 80): “ A drop of phcnol- 
jphthalein solution dropped u^ion a lo per (ent. 
[sodium stearate water gel remains uncoloured. If, 
^however, the gel is ^lightly squeezed (which lireaks 
the encircling hydrated sodium stearate film and 
squeezes out the etu'losed solution of soaj)-in-water), 
the spot turns bright red.” If any one will take the 
trouble to put a drop of indi< ator on an acid or alkaline 
gelatin gel, he will see it turn without squeezing, so 
;.that the behaviour of soap gels is not, as the autlior 
■ claim.s, tspical or universal, nor is it any clue to that 
. ol protein gels. 

'I’he tiiapters on proteins are trifling, and analogies 
like that drawn between the heat coagulation of 
albumin and the behaviour of, a boiled solution of 
sodium p.ilmitutc can .scared)- be taken senousl)-. 
The author almost tbroughoul <lismisses the work of 
other investigators in the airiest fashion , most slnk- 
periia[)s, in his chapters on emulsions and froths. 
Surface and interfacial tensions, adsorption and film- 
formation are all irrelevant • the densive faitor is a 
curious ami no\d jiIuMcal property ol tiio phases, 
their “breaking length" An extraordinary feature 
of the book are the illustrations -half-tones of more 
than 1.^00 •ubes and bottles (ontaining soap solutions 
wlmh, at iliiir woist. (onvey nothing %id, at their 
best, no m(u-e llitin llie text. The\ ma\ in part 
aecounl lor the lugh prK e of the i)t>ok. whi« li is diffh iilt 
to exfilam on aii\- otlier grounds 


Commercial Metallurgy. 

The Mflalhirjiy of (he ^ommon Metals: Gohi. Silvet, 
Iron {ami Steel), Copper, Lead, Zun. Ih I., s' 
Au.stin. i-'iltli edition, re\i^ed -ind enlarged Pp 
x\iii + (n5. (New York- j Wiley and .^uiis. Im. 
T.ondon ; (liapman and Hull. Ltd , io2i ) 4^. net 

first edition Prof. Austin’s book wa^ pub¬ 
lished m 1907- It has now rea. lied a filth 
edition. In his prefare the author stales that sime 
1913. the date of the last edition, such rudual changes 
and improvements have been made in the metallurgy of 
the common metals that the present book lias been 
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largely rewritten to bring it in accord with present- 
day practice. It is refreshing to come across a book 
which treats metallurgy a.s a whole and does not, as 
is so frequently the case, subdivide it into the so- 
called ferrou.s and non-iprrous metallurgy. The 
j)raotice of differentiating the metallurgy of iron and 
its alloy.s from that of the other metals lias it.s origin, 
of course, in the outstanding pradicai importance of 
lliese materiaks and the scale on winch tlicy are manu¬ 
factured, but there is no scientific reason for making 
any distinction of this kind, and indeed, there is little 
doubt that if there were more interchange of opinion 
between those engaged in the various metal indiLstries 
it would be of con.siderable benefit to all concerned. 

riie first ten chapters deal with general metallurgy 
under the headings (1) ores and metals, (2) fuels, (3) 
refractories, (4) the preparation of ores,*(5) crushing, 
gnmling, screening, and classifying, (6) metallurgical 
furnaces, (7) combustion, (8) metallurgical thermo¬ 
chemistry, (9) roasting, and (10) concentration of ores. 
Inasmuch as these aspects of m?‘tallurgy are com¬ 
pressed into 117 pages, the treatment is necessarily 
.soinew’iiat briel. The author, however, lias economised 
space m not attempting to desciibe methods not now 
in use. romparlly as the subjects are dealt with, it 
would ap|)ear that terseness h.as been earned to an 
extreme m attempting to describe tlie (oncentration 
of ores by gravity, by concentrating tables, and by 
oil flotation in three pages, a considerable part of 
winch is on’qaed with diagrams 

The remainder of the book treats of the metallurgy 
of gold. Sliver, iron, copjier. lead, and zme in so far as 
extraction and refining pro( e^ses are concerned. No 
attempt, however, is made to deal with the mechanical 
trerUinent ot metals, either m the hot or cold state, 
nor their working up into finished products. One of 
the 1 hararteristic features of American inelalliirgy i.s 
Us cin|)hasis on the ellicient mechaiiKal handling of 
the m.Uerials userl in [iroducing the metals and it is 
natural, tlicrcfore, to find this aspcit of the subjcit 
well treated The author’s auoiint of the nietallurgv 
ol golil. sil\ tr, copper, and lead is, on the whole, satis-^ 
la<toi\. The metal iron, however, reieives Munethmg 
k-'S than its share of credit, lor an attempt is made 
to devnlic the production ol wrought iron m k^s than 
three pagis. To try to deal with the manufacture 
of wrought iron without any at count of the mechanical 
treatment ncxessarv, except in the nio-^t jicrlunctory 
faslnon. is certainly unu.sual With regard to zinc, 
it is somewhat curious tluil, < imsHk'ring ihe importante 
til the present-day production of clectrolvlic zitu, very 
little more thaa one pagt* i.s devoted to it. 

The last two thapters*gi\e a brief account of jilant 
and equipment and their cost and the l)usines.s of 
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metallurgy. A satisfactory feature of the book is the 
calculation of furnace charges in reference to typical 
metallurgical operations. As has been generally in¬ 
dicated, the book gives a good, if at times too brief, 
account of the principal* opcratibns involved in the 
metallurgy of the six metals discussed. It is well 
printed, particularly well illustrated, and bears evidence 
of careful and judicious preparation. 

H. C. H. C. I 

Scientific Activities in the United States: 

A Biologist’s View. 

Universities and iyaentific Life m the United States. 
By Prof. Maurice Caullery. TranV.latcd i)y James 
H. Woods «'ind Emmet Kussell. Pp. xvn + 269. 
((Cambridge, Mass.; Harvard University Press; 
London; Oxford UniverMty Press, 1922.) lor. 6d. 
net. 

B efore tlie *war mter-univerMly exchange of 
professors was much in vogue as between 
Germany and America. More recently several ex¬ 
changes of this kind have taken place between America 
and France, and Prof, ('aullcry’s book i.s a result — 
a very u.seful re.sult—of one of these exchanges. It 
gives a remarkably lucid and symp.ithctic interpreta¬ 
tion of im{)ressiuns rccen'od h} tlie writer during a 
stay of five months in America in i9[6, when he filled 
the post of exchange professor of biology at Harvard 
and visited many of the pnneijial seats of learning 
in the United States. 

Tlie greater part of the hook is devoted to tlie 
umvers,ilics and colliges as centres of research and us 
providing tlie environment in which lutiire workers 
are trained, ’fhese insiiiutions liave, in genera^ 
envisaged as tlieir main la.sk tlie training ami equip¬ 
ment of their students for sutcc.ssful leadership in 
all branches of .social activity; and they have come 
to recognise that with the incessant extension of the 
fields of ajiplication of science to social needs it concerns 
them to provide the best possible teadiing m applied 
as well as in pure science 'i'hus the tendency is for 
science, as the basis of prep.iiaiion for piactical life, 
to inspire all the activity of the university. 

It is sometimes asserted tliat the stmly of .science 
in America is apt to he cramped by an excessively 
utilitarian bias, and sucli a bias lias undoubtedly 
characterised the .State universities, nio.st of which 
originated in the “ (’olleges (or Agriculture and • 
Mechanic Arts ” establislicd under tin- .Morrill Act 
^of 1862. The policy inaugurated by llr.s Act W'us one 
which Congress adopted owing to the refusal of tlie 
independent colleges to provide urgently needed 
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teaching in technology. About the same time the 
growth of scientific knowledge led to the' breaking 
down of <the old uniform curriculum and its replace¬ 
ment by the elective system, and to the organisation 
of “ Graduate Schools ” by the more important 
colleges, which thus became full universities and 
began to cultivate a spirit of original research. Com¬ 
petition with the new State universities soon led to the 
abandonment of the attitude of aloofness in regard 
to applied science and proved Ixmeficial to the interest-' 
of pure science, both because tlie broadening of tht 
basis of studies in the old institutions brought them 
into closer touch with the nation at large and greatl} 
increased their prosjjerity and resoL\‘rces, including 
laboratory equipment, and because the Slate universe 
ties liavc made, and continue to make, .successful 
efforts towards rivalling the othens in the cultivation 
of scientific research of all kinds. 

In this connexion Prof. Caullery is able to elucidate 
and point his argument by reference to icieiK e progre^^ 
in French institutions, where the Napoleonic system 
of public instruction has shown itself deficient m 
adaptaliilily to changed conditions and faculties 
of science have few points of contact with schools ol 
technology. In America adaptation to their ehviron- 
ment is reflected in the remarkable growth shown 
by the universities and colleges during the jiasi thirl\' 
years. The student population of tiic collegiate and 
graduate departments ha.s twice doubled within this 
period, and show's, ac('ording to .statistics summarised 
recently in Naturj-; of Ajiril i, p. 425, no tendenr\ 
towards abatement of this rate of progress. Buildings 
and equipment have more than kept pace, their value 
having increased from loS/. to 279/. per student, 
and this is due largely to the enormous development 
of laboratories which has taken place in all branches 
of scienre. Recent visitors to thfe United Stales arc 
unanimous in admiring the; wealth of material (‘quip- 
nient tor science teaching and rescarcii, and some even 
describe it as excessive, 'i’his development has Been 
made [lossible by a belief, jircvalcnt among all classes 
of the community, in the pra* tical value of sucli work 
and, es[)ccially for tlie private universilic.s, hv the 
spirit ot iiilcnse loyullv to tlie .■Mrna Mater on the 
part of college graduate.s. The Harvard rule, that at 
the twenly-fifth anniversary of graduation each class 
gives the university a sum of 100,000 dollars, affords 
an exam})le of the very jiraclicai forms in whicli this 
spirit manifests itself. 

When the Graduate School movement began there 
arose a demand for facilities for .scientific research, and, 
as t^iis could not at the time®be met in America, 
students rejorted to Europe, and found that of Euro¬ 
pean countries, Germany best suited their requirernents. 
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tradition of Germ^/s scientific supremacy became 
.nly established^ and for forty years America's most 
omising young workers, coming under the spell 
this tradition, became for life “ intellectual subjects 
Germany.” A reaction had begun to set in before 
e war, and has acquired considerable force, but the 
erman influence on American science has been pro- 
[und and its effects will be^ lasting. 

Scienlifir research is unanimously recognised by 
.merican intellectuals as an esVential Tunction of the 
nivcrsity, but while the material re(juisites for it 
ave been abundantly supplied, there exist certain 
lllicr conditions less favourable to its development, 
students (:«me*up to the university ill prepared as 
regards both acquisition of knowledge and intellectual 
jiscipline. Like many other observers. Prof. Caullery 
regards secondary school teaching as the weakest 
jart of the American system o[ education. It is, he 
lays, not merely that the college is burdened with the 
;ask of imparting knowledge which should have been 
icquired in the high school, but tliat the schools defer 
pioo much to the taste, or rather whim, of the pupil. 
f“ Americans try to compel the child as little as 
[possible, to present life to it under its most smiling 
(form, to spare it opposition, to make work appear to 
it under the form of pleasure rather than of duty . . .; 
.the)' treat the schoolboy too much like a student, 
to the detriment of healthy intellectual discipline.’' 
The “ spoon feeding ” which is consequently resorted 
to in the college (where tlie student is apt to be treated 
too much like a .schoollxiy) is unfavouralde to the 
development of Capacity tor original work. While 
this does not prevent the colleges irom turning out 
graduates well ([ualified to a( hieve success in life, nor 
stifle the ucvelopmciil of exceptionally' gifted in¬ 
dividuals, in 'he average case ihc college gives “a 
culture not sulliciertfly deep to be fertile.” 

The connexion between the college and the graduate 
school of the University, in which lno.^t ot the advanced 
work in pure science is done, is vc^ry close. In all 
except a lew of those universities (al)out thirty) m 
which a graduate .school has been developed, it '.as no 
separate teaching stuffy its professors are also tliuse 
of tlie undergraduate college, althiyiigh the work is 
organi.sed f|uite separately, and is carried out under 
the superintendence of tlie Dean of the sc^hool. In 
most universities, moreover, the c'ollegc tradition, with 
its emphasis on athletics and the social side of life, is 
still doimnant. Some high authorities m America 
who believe that the destiny of the universities is to 
become primarily great schools of research have urged 
that the time has edme to free the graduate sehool 
from this domination. Meanwhile there# is a clear 
tendency to create special institutes for research within 
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more or less narrow limits, some being established 
within, or in association with, the universities and 
others with no Such connexion. 

As regards the actual contributions to science of 
American universities, Prof» Caullery notes that in 
zoology and general biology, the sciences in which he is 
specially interested^ they have produced of late years 
many very remarkable works. He instances those of 
Edmund Wilson (cytology), E. Conklin (cell-lineage), 
R. O. Harrison (experimental embryology), T. II. 
Morgan (Mendeliun heredity and mutations in Droso¬ 
phila), (alkins and Woodruff (Infusoria, senescence, 
etc.), and others. 

Scientific activities outside the universities and 
colleges are deal# with by Prof. Caullery in a series 
of interesting sketches of the more important of the 
research institutes, the Carnegie and Kiitkefeller and 
other foundations for promoting re.scarch, the great 
museums, the Federal scientific services, and the 
scientific academics and societie.s. From the first 
category the Mellon Institute for fndustrial Research 
may be selected as an example of an establishment 
for {)ure research attached to a utiiversity—Pittsburgh 
- hut retaining a large measure of autonomy. A 
manufacturer having a problem to solve turns it over 
with a definite sum of money to the Institute, which 
])rocecds to engage the services of a man of science and 
provides the requisite laboratories and equipment. The 
man of science, who is styled a fellow, conducts his 
researches m secrecy, and the results arc the property 
of the donor of the subvention. The plan is reported to 
have worked \ery successfiill)'. 

J'or an indication of the scale on which scientific 
rcscarcli is being fostered by these various bodies 
(except the Federal services) and by great industrial 
corporations, one may refer to a bulletin published last 
year Ijy the National Research Council, now the chief 
agenev for co-ordinating scientific research in America. 
This liiillctin (noticed in Nature of August 4 last) 
enumerated 170 bodie^^ther than universities and 
colleges whicii pro' idecrlunds lor this purpose of the 
aggiegate annual value in 1920 of more than 18 million^ 
dollars. The Govcrnmcni (Fcilcral and State) grants 
for research in agriculture, engineering, and the in- 
diiMrial arts have been estimated to amount to 10 
Tiullion dollars in 1921. 


Our Bookshelf. 

A Text-book of Wood. By HeiBcrt Slone. Pp. vii + 
240 + 41 Plate.s. (London; Rider and Son, Ltd., 
JJ921.) 315 . net. 

This book deals with the anatomy, physical and • 
mechanical properties, anomalies, defects, and decay 
of wood. Although intended fot “ advanced students,” 
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it abounds in elementary errors as regards facts, 
botanical and mechanical. For example, the account 
of the producti()n of wood by cambium is truly fan¬ 
tastic, while the implication is made that when dead 
wood is absorbing water and swelling, the cells of the 
medullary rays exert great prcs-su're l)y reason of their 
turgidity. But quite inexcusable are misquotations 
of various scientific workers, including R. Hartig 
and Mathieu (who is made responsilMe for the statement 
that heartwood and sapwood are synonymous “ expres¬ 
sions 

Errors as regards matters of fact are matched by 
the author’s methods of reasoning and the conclusions 
that he draws. According to him the wood-ves.sels 
cannot have very important functions, “ inasmuch as 
Conifers do without them.” Or, again, he writes of a 
beam under transverse bending load that “ the height 
may be reduced and yet the beam by stronger ” ; and 
in dealing with mechanical tests he not only “ hopes 
and believes,” that pra<tieal men do not “pay any 
attention to tlie figures so far supplied fiy physicists,” 
but also advises the abolition of ” all calculations what¬ 
soever.” A number of e\<'cllent photographs of wood- 
structure impart some value to the book. 

Textile Destpi and Colour: Elementary Weaves and 
Figured Fabrics. By W. Watson. Second edition, 
with an Appendix on Standard Yarns, \Veaves, 
and Fabrics. Pp. xi + 436. (London: Longmans, 
Green and Co., 1921.) 21s. net. 

The comprehensiveness of Mr. Watson’s training is 
reflected from the pages of tins book. A student in 
the Textile Industries departments of the University 
of Leeds and the liradford Technical College, and 
successively head of the Textile Departments at Salford 
and the Royal Technical College, Glasgow, Mr. Watson 
has naturally produced a volume wJiich is both broad 
in outlook and sequential in treatment. In the maze 
of small weave cfTccts, for example, it is so easy to 
degenerate into mere statement and illustration that 
any writer who can introduce a sequential and 
reasonable treatment leading to that imaginative 
insight, wJiich is so much to be desired in the cloth 
constructor, is to be congratulated. In the future 
probably more conventional scientific treatment of 
the structures here referred to will be necessary, for 
not only do such mutters as combinations and per¬ 
mutations appear, but, as^as quite accidentally 
discovered at the meeting (Whe Mathematical Asso¬ 
ciation last year, the problem oi sateen cloth structure 
• is the problem of atomic grouping m crystal structure. 
Mr. Watson’.s treatment ->i the colour problems 
involved in textile de.signing is by lu) means so satis¬ 
factory: it largely rc^'Les itselt into “colour and 
weave” form. Tlie technical treatment of figured 
fabrics is excellent, and the appendix upon Standard 
Fabric should prove very useful to all designers and 
manufacturers. A. F. B. 

Principia Ethka. By Dr. George Edward Moore.. 
Pp. xxvii-1-232. (Cambridge: At the University 
Press, 1922.) 15^. net. ^ « 

'This volume is the reprint of the famous and much- 
discussed treatise of Dr. G. E. Moore, the present Editor 
of Mind, which was firSt published in 1903. Readers 
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will turn at once with interest to the brief note added 
to the preface in which the author tells us that he is 
still in ^reement with its main tendency and con¬ 
clusions. His thesis is'that “good” is indefinable, 
but that “ the good ” can be defined. The good is 
the thing, simple or complex to any degree, to which 
the indefinable predicate good belongs. He illustrates 
his meaning by an extreme case. He asks us to imagine 
a world exceedingly beautiful, and then to imagine the 
ugliest world it is possible.to conceive. We are asked, 
in fiKTiparing these worids,‘to accept the limitation 
that “ we are not entitled to imagine that any human 
being ever has, or ever, l)y any po.ssihility, can, live 
in either.” Is it irrational, he asks, to hold that it b 
better that the one .should exist and not the other '' 
To most students of ethics the limitation makes tin 
(|uestion nonscn.se in the literal meaning of the term 
It is interesting to find that Dr. Moore can still think 
It a rational question after the lapse of twenty years 
Yet we must admit the force of his logic, for if valin- 
IS to have any meaning at all to the realist, it can onl\ 
he by finding some way of attaching it to the obje< 1 
and presenting it in complete abstraction from tlir 
subject, for the mind is limited in its activity tu 
contemplation. 

Rocks and Fossils and Hoio to identijy Them. Ik. 

J. II. ('raf)lree. Pp. 63. (London: The Epwortii 

Press; J. Alfred Sharp, n.d ) u. 9^. net. 

We have here a hook, very prettily illustrated by photo¬ 
graphs ; but the text is not in keeping with the author\ 
daring statement that “geology is, of all concrete 
science studie.s, most exai t in its oliscrvations and 
conclusions.” The loss of land at Dunwuli (p. 1 j) 
should not be ascribed to sulisidence ; faults (p. 18) 
do not imply that “the two parts are pitched ul 
different angles ” ; limestones arc said to be “ generally 
combined with mineral matter ”Radiolaria are 
photographed in one ot the admirable platc.s as “ flinty 
shell remains of foraminifera ” ; and in another plate 
a very mixed assemblage of fossils, including hal) sites 
and Fenestella, is attributed to the Old Red Sandstone. 
“ Interlocking teeth ” are given as a ( iiaracterislK 
of Labyrmthodon, and Tyrannosanrus is said to have 
preyed upon the mammoth. We must not dilate on 
the reappearance of Eozoon and the “ Laurentian 
system,” or on the “boreal climate” of the Trias 
(p. 56). If we interpret his remarks on “ saiiroid 
fishes ” as referring to Saurijiteriis, the author has 
l)een diligent in his reading, and we must regret that 
he has shown so little regard for cxartitiide in “ obser¬ 
vations and conclusions.” , G. A. J. 

The Mineral Reshurces of Burma. By N. M. Penzer. 

(Federjjjtion of British Industries: Intelligence 

Department.) Pp. vnn-176. (London: G. 

Roi^tledgc and Sons, Ltd.; New York: K. P. 

Dutton and ('0., 1922.) 31s. (sd. net. 

Mr. Penzer, on behalf of the P'ederation of British 
Industries, has undertaken with conspicuous success 
the.-task of summarising the information hitherto 
inconveniently scattered through various unrelated 
publtcations concerning the mineral resources of the 
province of*Burma. He has taken care to secure the 
co-operation of recognised authorities with special 
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gcal experience, such as Sir George Scott, Mr. La 
Touche, -and Dr. Coggin Brown; and the result is a 
•eference work of exceptional value to prospectors 
ind commercial men. In addition to pftcise sum- 
naries of the recorded inform.ation regarding each 
mneral occurrence, the book contains a very useful 
iketch of the physical geography, geology, history, 
idminisiratnc systems and communications of liurm.i, 
1 full index to the local vernacular names in common 
ise, and a very full, conveniently classified bibliography. 

• 

The Siatesinan’s Year-Book : Slattsiical arid Historical 
Annual of the States of the World for the Year 1922. 
Edited by Sir John Scott Keltic and Dr. M. Epstein. 
59th Annual Publication. Revised after Official 
Returns. Pp. xlvii + 1568. (London: Macmillan 
and (o., Lftl , 1922.) 20.?. net. 

['he new edition of the “ Statesman’s Year-Book,” which 
ippcars earlier than usual this year, maintains all tlie 
eatiires that have gained for it a unicpie plai'e among 
.oliimes of reference. The number of independent 
itales has now been increased by the addition of 
^gA^pt and Lithuania. Various .secession states, the 
itatus of which is not yet fully recognised, are still 
'rouped with their ])arent countries. The organisation 
)f the Irish Eree State, together with the full Treaty 
K'tween (ireat Britain and Ireland, arc given m the 
nlroductory jiages, which also furnish information 
)n the organisation of the League of Nations and tlie 
Imperial and Washington Conferences. While the 
vhole \’olume has, as usual, hern carefully revised, 
ipceial attention has been devoted to Russia and China 
iVe note some discrepancies in the figures for area 
ind population of tlie countries detached from Russia, 
IS given under the heading of Russia, and of those 
rountnes respectively; but the last census returns in 
:his part of Europe were by nn means complete. Two 
joloured maps show the ihvision of Upper Silesia by 
:he League of Nations and the Burgenland settlement 
lietween ,\ustria and Hungary. 

The Ann 'al Register : A Rnn/w of Public Events at 
Home n ui Abroad for the Year 1921? Pp. xii l-.td- 
t- 180. . Longmans, Green and Co,. 1922.) 

305. net. 

Fhk ■^cope of the “ Annual Register ” is well indicated 
by Its sub-title, and a lrul> remarkable amount of 
information is gathered together williin the covers of 
Llie \oIurne. Part i consists of some tlirce iiundrod 
pages, of which about half are devoted to events of 
importance oecurring m ICngland during the ]v''i year: a 
large portion of tliis sq^aion deals with events in Ireland, 
culminating with the Peace f’onference m Lonrion and 
the signature of the treaty of peace. The remainder 
af Part r is devoted to brief summaries of^)utstanding 
events in oilier C()untrie.s of the world. Part 2 is of 
a more general nature and contains, amoi^g other 
items, a retrospect of science during tlie past year. 
The section is divided into two parts dealing with the 
biological and pliysical stienc'cs respectively, and all 
outstanding events m the world of science appear to 
be mentioned. 

To cover the ground, the articles are of necessity 
brief, hut the whole is welded together so skilfully 
that the volume, besides serving as a comprehensive 
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reference book for world affairs, provides an in¬ 
teresting and readable account of man’s activities 
during tlie year 1921. 

Cotton Spinning. By W. Scott Taggart. Vol. II. Sixth 
edition wit’.i Aprpendix.^ Pp. xv-f29i. (London: 
Macmillan and Co., Ltd., 1921.) Sy. Gd. net. 

It is not sui prising that Mr. Si ott 'I’aggart's work on 
“ ('otton Spinning'' .should alrea<ly be m its sixth 
edition. Books of this type arrange themselves under 
one of two heads- either they are “ dc.scriptive ” 
or they are “ demonstrative ” • rarely arc they both. 
This w'ork, althougli bv no means void of the “ why ” 
and “wherefore” and the “for” and “against,” is 
mainly descriptive. Thus in dealing with the dis- 
triliution of draft.s on jiagc.s 259 to 266. “ fibre move¬ 
ment ” docs not seem to have Ix-en considered, with 
the result thal«evcn hero Mr. Taggart is in difficulties 
in making theory fit with practice. But tiie treat¬ 
ment of each section of the suliject tlyroughout is so 
clear and concise that even the very limitations of the 
treatment stand out cicarlv and thus are not dangerous. 
This hook should certainly be in tlie hands, not only 
of every cotton spinner, butof every sjunner ol materials 
of a like nature. • A. F. B. 

A History of the Assoiiation Psychology. By Prof, 
II. C. Warren. Pp. x +328 + 1 diart. (London; 
Constable and Co., I.ld.. 1921.) 16?. 

Till': volume under notice, by tlie well-known professor 
of Prmt.ebui Universitv. contains a great deal of 
matter whi( h cannot fail to be useful to the student, 
and it is presented in a serviccalde form, it i.s not, 
liowever, as tlie title would lead us to expect, a history 
of the movement m mental stieme whicli followed the 
adoption of the empirical prim iples of ITumo and 
explained knowledge liy the laws of association,—a 
theory often described by its critic's as ps\’<'liological 
atomism. It is rather an attempt to show that an 
idea wlucli has no historv is to be discovered in all 
the historical systems ot ])hilo.soi)hy. It begins with 
the am lent philosophy of Greet c and ends with an 
account of some of the psychological experiments now 
being conducted m college lalioratones and reported 
in current journals. 

T.ubricatmgand AlliedOih. By E. A. Isvans. Foreword 
liy Sir Charles Cheers Wakefield. (The Directly- 
Useful Technical Series.) Pp. xv 1-128. (London: 
Chapman and Hall, Ltd., 1921.) Price 9^. Gd. net. 
d'uE greater part of this book is taken up with descrip¬ 
tions of the physical and chemical tests usual!) carried 
out on oils with the view of determining their com¬ 
mercial value. Sutlkrient is gi\ en to enable the chemist 
to carr)’ out these tests in the orthodox manner and 
to reduce the results. 'I'he book should also be of 
value to the engineer, who must understand the 
meaning of the experimental results , bis reijuircments 
are considered m later chapters on the selection of 
lubricants and oils emplo) eu in practice. Most of the 
existing works on lubriiation and lubricants are too 
rrfimprehcn.sive and technical to be of much service to 
the user of oils, and th§ author of the present work ts 
to be commended for the brief and clear account of 
the principal properties he has presented. 
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Letters to the Editor. 

\'Ihe Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return, or to correspond toith 
the 'w*'iters of rejected^ manusinpts intended for 
this or any other part of Na'I'URE. No notice is 
taken of anonymous communications ] 

Interspecific Sterility. 

The implications of modern genetics liave been so 
little considered by biologists in this country that the 
criticism of my address by h)r. Cunningham (Nature, 
Juno 17), though in purpose destructive, is not 
unwelcome. Of the points he raises one chielly calls 
for reply I flirectod once more the attention 
of naturalists to the fact that we still await the 
production of an indubitably sterile hybrid from 
completely fertile parents which have arisen under 
critical observation fioin a single common origin. 
So far as our, knowledge goes, all the domesticated 
races—for example, of dogs, of pigeons, of fowls 
among animals; and of cabbages, of peas, of Primula 
sinensib, and many more among plants—wlien inter¬ 
crossed among themselves never produce this sterility 
in their mongrels, though the races are often distinct 
enough to pass for species Jiut if we begin crossing 
natural species, even those which on our leckomng 
must be very closely allied, we constantly find either 
that they will not interbreed, or that, if they can be 
crossed, the result IS more or less sterile i)r Cunning¬ 
ham takes exception to iny speaking of this inter¬ 
specific sterility as the chief attrilmte of species, 
but he will not dispute that it is a chief attribute of 
species. 

The races of fowls might, as he holds, on account 
of their enormous divergences, be without impro¬ 
priety compared to natural species They may 
also, as he thinks, all descetul from Gallu'i hcinkiva 
(though I find that dithcult to liehevc), but inasmuch 
as they do not show interspecific sterility they do not 
help us to understand how that peculiar property 
of species arose in evolution In contemporary \ana- 
tion we witness the origin of many classes of dilfer- 
ences, but not this; yet by hypothesis it must again 
and again have arisen in the course of evolution of 
species from a common ancestry. The clifiiculty is 
no new one, but I emphasised it because naturalists 
should take it more seriously than they have done 
hitherto. Espcjcially now that a great deal of | 
experimental breeding is in progress, watch should ' 
be kept for such an occurrence. I by no means 
declare that the event cannot jiiiippcn, but, so far as 
I know, it has not been witnessed yet. 

Dr. Cunningham tries to fill the gap by adducing 
two instances The first is that of Oenothera gtgas. 
N'ow I had not forgotten the tetraploids, which so 
often do not breed freely with diploids, but the 
applicability of that example is exceedingly doubtful. 
Interspecific sterility or iiu'cimpatibihty may well be 
a consequence of nuclear diversity, though w'c can 
scarcely regard an unresolv ed pair of twins, such as 
the tetraploid must be, as a specifically distinct 
organism. 

His second illustration, if authentic, would be 
more nearly what is wanted He says that “two 
mutants of Drosophila in Morgan's experiments are 
almost completely sterile with one another." The 
allusion is probably to a paper of Metz and Bridges 
(I^roc. Nat. Acad. Sci., 1917, ni. p 673), in which they 
claimed to have found two-mutants of D. virilis 
which gave part^Uy sterile hybrids when intercrossed. 
Dr. Cunningharti-is not perhaps aware that this claim 
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was afterwards wtfHdncwii ibid,, 1920, vi. 

p. 421), inasmi^ as one of the miilxnts«as.^tind to 
have been partially sterile. Metz and Bridges did 
adduce aiKither example, in D. ampelophila, out for 
a variety of reasons that, even if sut^tantiated, would 
scarcely be to the point. As a matter of fact, how¬ 
ever, in so far as opportunity of repeating the 
cross has occurred, complete fertility resulted. ' I 
know of no other example to which Dr. Cunningham 
can be referring. 

Mr. Crowther (Nature, June 17, p. 777) mistakes 
my meaning, It is, as he says, not difficult to 
" imag'hie" interspecific" steVility produced by a 
gradual (or sudden) modification. That sterility may 
(|Uite reasonably be supposed to be due to the in¬ 
ability of certain chromosomes to conjugate, and Mr. 
Crowthcr's simile of the sword and the scabbard may 
serve to depict the sort of thing we might expect to 
happen. But the difficulty is that we have never 
seen it happen to swords and scabbards which wc 
know to have belonged originally to each other. On 
the contrary, they seem always to fit each other, 
whatever diversities they may have acquired. 

W. Bateson. 

July 2, 1922. 


Geology and the Nebular Theory. 

I DO not deserve the reproaches of Prof. Coleman 
(Nature, June 17, p. 775). My molten earth did 
not, in point of fact, owe its thermal energy to 
primitive conden.sation, but to accumulated radio¬ 
active heat, as the concluding pari of my lecttire 
might have shown. 1 am committed neither to the 
nebular theory nor to the plaiietesimal theory. 

Had 1 adopted the wider definition of the Archajan 
favoured by Prof Coleman, 1 could not, of course, 
have described the Anha'an sediments a.s scanty. I 
referred to an Archa*an limited to the Kcowatin, 
and to the Laurentian outpourings of granitic 
materials. The Keewatin is generally de.scrib^d as 
mainly volcanic m origin. The definition of Arch.Tan 
and Algonkian favoured by Van JIiso and Leith 
(Bulletin 360 of the United States Ceol. Survey) would 
bear mo out. 

While many geologists would agree with Prof. 
Coleman as to his estimates of ArchJcan sediments, 
many, I think,'will disagree with him in his contention 
that there was nothing exceptional in the thermal 
conditions attending the LaureiYtian levolution 
Prof. Coleman’s most interesting discovery of an 
ice age in Huronian times has, I submit, nothing 
to do with the matter. (.)n the other hand, I think 
geologists m their interpretation of the Archaean 
should keep in mind the possibility (or probability) 
that the phenomena observed are due to paroxysmal 
thermal developments traceable to ileep-scated radio¬ 
active substances: and that these developments, 
which appear to have been woi\l-wide in extension, 
may have been sufficiently intense to liave closed a 
biological era So that, in fact, we have in the 
Archiean the almost obliterated record of a prior 
geological age. J. Joey. 

Trinity College, Dublin 


, I Have read with interest Prof. Coleman's timely^ 
reinimier, in Nature of June 17, p. 775, of the 
essentially intrusive relations of the Archsean and of 
the frequently made deduction that the oldest visible 
rocks of the, earth's surface are sedimentary. Of 
course this deduction is perfectlv sound, provided -the 
age of an intrusive rock is ta^cen, as, has ^en the 







*ieL 

ch ijSir1& o|Ei^-in^8Qm« wdy-’{JHfei^t:'fr6m 
Sr intru^ masses bf -^mlUr composition, su^h 
neidcritibn secm^ forced upon us. 

NqV the banded character of the Archaean gneiss 
ygg^gts a partial derivation by melting from some 
tratiform materials siich as sedimentary or volcanic 
ocks, or at any rate from rocks showing marked 
mall-scale differentiation ffito basic and acid types, 
do not think that stratiform differentiation during 
r previous to crystallisation can be seriously put 
forward as a cause of the banding, in view of the 
tfarity of this phenomenon in more recent granites, and 
fthc fact that in them it is largely a marginal effect. 

? May we not then have in these Arch®an gneisses 
(the recrysiallited remnants of still older sediments 
land lavas, and who is to say that they may not also 
embrace portions of the original surface on which 
water first settled, but so obscured by rccrystallisa- 
iion that the question of its molten or planetesimal 
origin is now unsolvable ? 

' The difference between the two views is simply 
:^t one regards the history of sedimentation on the 
earth as cut off sharply by intrusion, while the other 
sees it extending still further back into the mists of 
the past, beyond the point where liumaii vision is 
any longer capable of discrimination. Where, on 
either view. i.s the decisive criterion between the 
nebular and planetesimal hypotheses ? 

W. B. Wright. 

Manchester, June 27, 1922. 


. , 

—so 
stand V * 

thp^pf)!iit8 may>all be of fixed Je^igthi, 
troyblesomh of the adjustments required 
straight-armed fom? will b»avoided. ' 

This is not the place to discuss Wegener's 
but the use of triangular compasses seems tOKslhow' 
that a rather high degree of plasticity is 
in the masses of “ Sial " in order to prodl^b^’t^' 
coincidences on which lie bases his calculation 


probability that his theory is correct. 

Sedgwick Museum, 

Cambridge, June 21. 


Philip La«®v' 


Opalescence Phenomena in Liquid MixiKit^il* 

It is well known that liquids which mix compl^ly 
above a certam*critical temperature, e.g. phenoLand 
water, exhibit a strong and characteristic opal"; 
escence as the temperature of the mixtijro is lower^ ^ 
to a point slightly above that at which the com-ii 
ponents separate. A quantitative theory of' this. 
phenomenon was put forward by Einstein {Antutlen 
der Physik, vol. 33, 1910) on the basis of thetmew' 
dynamical reasoning, the spontaneous local fluctaa-^ 
tions of conceniratton of the mi!tture being taiten'^ 
into account and the light-scattering due to' the 
resulting fluctuations of refractive indeX being 
evaluated. He obtained as the expression for tbe,v 
light-scattering 


^'(M/NX*) . per unit 


volume, r 


Wegener’s Displacement Theory. 

^ Wegener’s speculations have attracted so much 
^tention that there must be many who wcnild be 
glad to find some simple means of testing his fittings 
and cqincidences for tlicmselvcs. Owing to the 
distortion present in all maps such tests must be 
carried out on a globe. Wegener himself uses 
tracing paper, which must be cut and sla.shed 111 
order that it may even approximately fit the surface ; 
and any one who has tried it will admit that it is 
difficult to obtain satisfactory results. An ca.sicr plan 
is to roll c 'it a lump ol modelling wax or plasticine 
»into a shee< of moderate thickness. The sheet may 
then be pressed upon the globe and cut to the required 
bhape. According to my own experience, the best 
method is to cut the sheet a little smaller than the 
area that is to be represented, .so that the actual 
•mj^gin appears all round it, and to build it outwards 
ito'this margin by the addition of small pieces of wax. 
•Qld plasticine which has become rather dry works 
very well and does not stick to the globe. 

But much more precise tests can be carried out with 
■the help of some form of triangular compassc.-,. The 
'three points of the confbasses may be placed on three 
critical points of the glohe and afterwards transferred, 
without altering their relative positions, to any other 
part of the globe that may be desired. Tho ordinary 
^angular compasses of the draughtsman are very 
little use upon a spherical surface, but a,fairly 
convenient instrument can be constructed with an 
ordii^ry one-jointed two-foot rule as its basis. 
A point about an inch long is fixed near the joint, and 
each atm is provided with a sliding carrier. Each 
came*, be^irs a short sleeve through which a pointed 
rod, such as a knitting needle, ^des rather stiffly. 
Ttieee rods fotpi tjhe o§ier two points, and all fhree 


where n is the refractive in<lex of the mixture and 
r{log p)l<>K expresses the rate of change of the vapour 
pressure of one of the components with concentration, 
a quantity which becomes very large as the ^critical, 
temperature and concentration are approacl^^, 
giving rise to a marked opalescence. It should, be 
pointed out, however, that Einstein’s expression 
not include the whole effect, for we nave edso ^1.' •, 
consider the result of the fluctuation of density hf'exwt 
component taken separately, and to add to Einstein's 
formula , ' - 

(irVi 8 )(RT/N\^) 03 j{Mi*- 

+ I)* W + 2)'3, , 

where /Sj, are respectively the compres8i*« 

bihties and refractive indices of the components. 
Further, the light-scattering due to the anj^sttoby 
and arbitrary orientation of the molecules cjf tkp' 
components has also to be added. 

The result of these corrections of Ein^tdft'a 
investigation may briefly be indicated. Vety' neay , 
the temperature at whicli the mixture separates 
into two phases, the fluctuations of concentfittioH , 
contribute by far the larger portion of the effect. •- 
But at higher and lower temperatures the effe^ 
of fluctuations of density and molecular, anisptropy , 
are no longer negligible, and when the temperature 
is sufficiently removed from the critical ,i>oint they' . - 
form a substantial part of the whole. Further/' the 
increase in relative importance of the effe<rt. of '■ 
molecular anisotropy in those circumstances Sbqbid 
result in an increase in the proportion of unpolptised 
light in the transversely-scattered beam as we'recede 
.from the critical temperature. ^ 

The foregoing indications of theory have/,l»ea^ . 
confirmed generally in a series of experiihf^l3f/^o''^ 
a Vide range of temperatures on ^ 

In pl:^ol > water mixtures undertaken uiwR' tbe- 
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and abpve the 
separately caa be; traced 

than the „ 

in the polarisation of theh 8catte»ed are/^ 
easily obsetved. ' • • . 

It 18 clear that the case'of liquids which are com¬ 
pletely miscible at ordinary tem^ratures stands on 
the same footing as that of imperfectly miscible 
liquids above the critical temperature, and the recent 
OWSe^vations of VV. H. Martin on.this point (Jour. 
Phy. Ckem., Jan. 1922) agree with the indications 
of the theory outlined above. 

I may ta^c this opportunity of directing attention 
to a very important result observed in experiments 
on light-scattering in liquids conducted by Mr. 
Seshiagin Rao and the writer. It is found that the 
molecular anisotropy which results in a scattering 
of bnpolariscd light is noticeably a function of the 
frequency of the incident light. Tins indicates that 
the anisotropy is really due to the difference of the 
optical frequencies of the molccthe in different 
directions, a conclusion which has a bearing on the 
recent interesting work of Havelock (Proc. Roy. 
Soc.’, May 1922). Debye and otJicrs have suggested 
that some molecules possess an appreciable permanent 
electric moment, and would thus exercise perceptible 
orienting influences on each other even in the gaseous 
and liquid states. Indications are already forth¬ 
coming that this Snay exercise an observable in¬ 
fluence on t^e phenomena of molecular scattering of 
light.. 

Finally, it may be mentioned that a very carefully 
carii^ out series of experiments on the light¬ 
scattering in ether, benzene, and normal pentane, 
over a large range of temperatures above and below 
the crirical temperature, has confirmed (juantita- 
tlvely the Einstcin-Smoliichowski theory of molecular 
scattering of light. C. V. Raman. 

aio Bowbazar Street, 

Calcutta, May 25, 1922. 


Transcription of Russian Names. 

, Mr. Druce’s letter in Nature of June 17, p. 777. 
makes little of my typographical objection to a Czech 
transcription for the names of Kussh-sn men of science, 
by saying that Naturiv and other journals already 
employ letters with diacritical marks For my part, 
I venture to estimate tliat not one in twenty Fnglisli 
newspapers has Czech type among its founts, or, if 
it h4d, would know how to use it in transcription 
Are, then, Russian scientific names to be rendiTcd on 
■ one System in Nature and on another in almost every 
other newspaper—or even book ? And are Russian 
ecientiuc names ^ to be rendered differently from 
Russian literary and musical names—or place- 
names ? 

c Noboay questions that it is possible, a nd indeed easy, 
to. transliterate Russian into Czecli. all Slavonic 
being closely akin. I3ut is it more helpful 
to'Britons to render n by ^ than by ch, or M bv c tlian 
by even though you save a letkr by doing s(' ’ 
H vrofl^®*" many Britons woulrl pronomice this 
" c/’ Correctly !) Czecli journals naturally transcribe 
Russian names into Czech, but that seems to be no 
reason why journals in other languages should do so. 

Mr. Bruce, by the way. ignores my remark that 
Serbo-Crdatian," with its ready-made official system 
of transliterating Cyrillic into Latin characters, has 
aa good a claim as Czech, if a Slavonic language is to 
b© used for this purpose. . • 

Surely-what is u^ied in this country to replace 
the old eopLventioi:^! French,,and ..Ge^an. (gfnd 
hybrid) Wnrfir‘'df is nc^.^>ro^''tl6r 

NO,' s?stSi.Vot.- 


sellers, or Roj^ GiogeapbicaLl Soa^fyfr 
not use it ?‘ ' • EdwaRiJ ' 

Royal Geographical Society, «. //l y 

Kensington Gore, 

London, S.W.7, June 25. ■ ' 


The Influence of Science. 

The defect of the disappearance of Greek from 
scientific education makes itself felt in the treatment 
of the history of science (Nature, June 24, p. 8dl). 
The controversy between Galileo and the Inquisition 
was carried out with pretended hostility, but amicably 
in reality in the manners 0/ good scientific society, 
as an academic university disputation' on an agreed 
accepted thesis, taken from Plutarch’s " Aetia 
Physica,” the source of such disputations as “An 
detiir vacuum ? ” or " de tempore,” or whether the 
tide is due to the influence of the moon. 

The Pythagoreans were prepared to maintain 
against all comers tliat the sun was the centre of 
our cosmos, in opposition to the Stoic philosophers; 
and so on for other subjects of disputation in the 
University of Athens ’ - 

Mr. Tones, of the Patent Office, has retrieved for 
us at last the passages 111 ” De caelo ” and elsewhere, 
of Aristotle that set Galileo to make a test by experi¬ 
ment, with the two weights dropped from the Cam¬ 
panile of Pisa, of density such as not to be affected 
appreciably by the resistance of the air. The weights 
struck the ground with one thud apparently; but 
if Galileo had thrown himself over after, his thud 
would have been distinctly later. 

Because Aristotle was discussing the terminal 
velocity of ram and hailstones, or even a meteoric' 
stone, from a height high up m the air, the ascent of 
a bubble in air, or else in water, compared with a 
stone sinking; he had no air-pump except his lungs, 
he could not be certain whether aii w-as really a 
substance in Nature. ' ' 

‘‘ Don’ts for Students in Science and History,” 
compiled by (4. S. Boulger (Tract 74, Catholic Truth 
Society), should be consulted before accepting the 
common version of many similar controversial stories. 
Huxley is (jiititcd, writing to Prof. Mivart in 1885 : 
” 1 gave sonic attention to the case of (jalileo when I 
was m Italy, ^and I arrived at the conclusion the Pope 
and College of Carrhnals had rather the best of it.” 
And so the Inquisition was entitled to a parting 
shot of jubilation, as it would be again to-day on the 
doctrine of Relativity. 

The rival theories of the Greek philosophers could 
serve as dialectical exercises till the crucial expefi- 
inent of the ” optic tube of Ficsole ”; and here Gadileo' 
destroyed all previous uncertainty by his use cd the 
telescope, the most powerful^mstrumcnt hi history 
for rcvolutjonisinjf the ideas of science. 

G. Greenhill. 

Staple inn, June 27, 1922. 


[Fortunately, inability to maintain a sci^ntifig 
the.sis before philosophic or other authorities no 
longer involves such penalties as those' to wlff^, 
Galileo was subjected. The whole purpose qf;'fiw 
article to which Sir George Greenhill refera *'v^ jp 
show tliat the freedom of experimental inquiti" 
secufed bad. far-reaching soctalv arid^ -intea 
eprioMuese#?, aftd jmlgeiiwto to tot 
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■ \ LJUltiE p#ft otytne areft snown m me accom- started from Hyde Park Corner at regutfO^'mtepfals 

irV- '^i^inyihg photograph was at one time Brompton in bands for mutqpl protection, and a betKyraa rung 

Park a fine estate famous for its snipe-shooting and to warn pedestrians when *1116 party was abodt 't6 set 
[or its mild and salubrious air. In 1675 fh® P^rk out. Thus the effective history of the distnet for our 

became a market-garden, the first of its kind in Kngland. purpose begins in 1851, when the great Inteiluiiional 

A short distance eastwards was Knightsbridge, an Exhibition was opened in Hyde Park. Its initiation 
iiutlying hamlet of Lonckjn, the scene of frequent and success were largely due to the J^rince Qjpsort, 
skirmishes during the f-ivil War. Cromwell’s tssoria- and appropriately, therefore, tlie estate, which xvas 



tion with the district—there is a tr.idition that he lived 
near what is now Queen’s Gate—is presem^ed in the 
name Cromwell Road. Knightsbridge and Pronijiton 
maintained tiieir sequestered character until com¬ 
paratively recent times. It is recorded that until the 
.middle of the nineteenth century, whic h must l)c well 
withjn the memory of the oldest inhabitant, people 

■\* ft is Atting that Natvre should take advantage of the method of obtam- 
Joipifd’S'Qye ” pews by mraos of acnal photograpliy. Arrangements 
havv^^bcen. m a shoh series -pf aitkks deaUM wtth <»rtain London 


purchased for the modest .sum of 150,000!. from the 
profits of the Exhibition, is dominated on the northern 
and higher side bv the Albert Memorial in Kensftgton 
(iardens and by the Royal Alliert TIall. Would it be 
possible to find, in the whole educational history Of the 
country, an e.xample of money spent to greater advaii- 
• tage for the promotion of science and art ? ^tM/haye 
been provided for a splendid group of education^ ftld 
public buildings and in addition a consideruMe annual 
mcome is received whicli is devoted to,scierya(^ pur- 
uposiis. . The: Exhibition of 1851 ju^fied tl^«^\hojbes of 
l^.he f0^;^e nirieteih^^totufy 







what the tourown^iU had bees/m 
a challenge to ,eveC5e ^ 

and bravest lanc^ ^ of tjMt'to its best‘|)toddce‘ 
and hapjirfest dewe for the promotion f of dniyewtfl 
happtoess and brotherhood.” Happy days 1 Never 
perhaps was the spirit ot the Efiglish people more 
buoyant, hopeful, confident. This was due in part 
to a growing appreciation of the benefits which science , 
would cemfer on humanity. 

The Albert Hall w'as designed to carry out the Prince 
Consort’s expressed ideas as forming “ a central point 
of union where men of science and art could meet, 
where the results of their labours could be communi¬ 
cated and discussed, and where deputies from affiliated 
ftocieties could occasionally confer with the metro¬ 
politan authorities.” Public response to the appeal 
for the Prince Consort’s memorial was less generous 
than was expected. The memorial ^in Kensington 
Gardens, which cost 130,000/. and took twenty years 
to complete, absorbed all the free-will offerings, in¬ 
cluding 50,000/. from Parliament, and it was therefore 
necessary to establish the Albert Hall on a commercial 
basis with the financial assistance of the 1851 Exhibi¬ 
tion Commissioners, and even of the builders. A capital 
sum'of 200,000/. wascaised and seats were retailed (with 
a generous tenure of 999 yerirs) for 100/. each. The 
foundation-stbne was laid by Queen Victoria in 1867 
and ^6 Hall was opened in J871. Those who, in view 
of the i uses to which the Hall is occasionally put, 
may feel doubt as to the high ideals of its founders 
should read the inscription on the frieze, which asserts : 

“ This Hall was erected for the advancement of the 
arts and sciences and for the works of industry of all 
nations,; in fulfilment of the intentions of Albert, 
Prince Gjnsoxt.” 

Not far south from the Albert Hall is the most 
beautiful building on the estate, and possibly in the 
kingdom, the Imperial Institute. This magnificent 
pile, is, the permanent memorial of the completion of 
the first fifty years of Queen Victoria's beneficent reip. 
Initiated by the Prince of Wales with tlie co-operation 
of the'I^rd Mayor of London, contributions to the fund 
poured in from all parts of the Empire. By 1892 
a capital sum of 413,000/. had been obtained, including 
236,862/. in private donations from Great Britain and 
101,556/. from India, and a public grant of 20,000/. 
from Canada. Queen Victoria ‘laid the foundation- 
stone on July 4, 1887. On this occasion the Prince of 
Wales expressed the hope that the Institute w'oiild 
hereafter exhibit not only the material resources of 
^he Empire, but be “ an emblem of that Imperial unity 
Of purpose and action which we believe has gathered 
strong and reality with every year of your Majesty’s 
reign.” .Mr. T. E. Collcutt was the architect, and the 
style is .Italian Renaissance, with rich and abundant 
ornamentation. The central tower, 280 feet high, 
contain? the Alexandra Peal of ten bells, given by an 
AustrpJian lady. 

. Alas‘l 'the founders of the Imperial Institute gave 
Jnore thought to raising the necessary capital than 
to sordid considerations of current income and ex¬ 
penditure. A somewhat fanciful scheme for electing 
who were given certain club facilities arid 
the- Tight to use letters .after their names, came to 
an QDtimely ^ . Call a building elep^tc ^ 


4hce.jof 

■expedient of taking in lodgers., 
that the University of London, which 
whole course of its existence had flitted like'^^^ 
barrassed shade from one set of Government 
to another, including Somerset House, Marlboroi^ 
House, and Burlington Gardens, obtained posses^ 
in 1900 of the larger part fit the Imperial Institute ;f^i 
administrative purpose?. In the remaining p^rti'd 
the building, the Imperial Institute continues its wofl 
of investigation and propaganda. Let us hope 
in the near future the University may find its CaA^ 
in Bloomsbury and this monumental building fiiaj 
again be wholly used for the noble phrposcs, sealet 
and sanctified by the War, for which it was originally 
founded; thus may Queen Victoria’s earnest prayei 
at its inauguration in 1893 be fulfilled that the Institute 
might “ never cease to flourish as a lasting embleir 
of the unity and loyalty of the Empire.” , ■ 

Reverting to the history of the Commissioners 
estate, we find that at an early stage a large piece o: 
ground, 12 acres in extent, was sold to tlie GovemmenJ 
for the purposes of the Science and Art Departmeni 
and its colleges and museums. This Department, 
originally founded in 1853 as a branch of the Board oJ 
Trade, became a few years later a distinct departmeni 
of the Privy ('oiincil. It was moved westw’ard from itjS 
quarters in Marlborough House in 1857 and drew U']^ 
a programme of educational and scientific work which 
made “ South Kensington ” famous throughout the 
civilised world. The mere catalogue of the institutions 
which the Department administered is sufficiently 
impressive, including the South Kensington (now the 
Victoria and Albert) Museum, the Science Museum, 
the Science Library, tlic Royal College of Science,j 
the Royal School of Mines, and the Royal College ol 
Art. The Royal College of Science and Royal School 
of Mines claim descent from the Government “ School 
of Mines and of Science applied to the Arts,” estab¬ 
lished in Jermtyn Street in 1851, and from the Royal 
College of Chemistry, originally established in Oxford 
Street, which combined with the School of Mines in 
1853. The various departments were transferred to 
South Kensington l)etwcen 1872 and 1880 to -this 
old building in Exhibition Road, an early and be;autiful 
example of building in terra-cotta. In 1905 the new 
chemical and physical laboratories, designed by Sir 
Aston Webb, were opened in the Imperial Institute 
Road, and, at about the same time, the new Victoria 
and Albert Museum, built to thie designs of the saipe 
architect. The work of the Science and Art Depart¬ 
ment as a separate department came to an end undei 
the Board'-'of Education Act of 1899. must be 
admitted that its adventures into the domain of second;' 
ary cdiicaiion w'ere less happily inspired, and thAit 
there was need for co-ordination between secondaiy 
and technical education. In its day and generatioit^ 
however, the Department did a great work, from 
the impartial historian of national education' will ndl 
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___e*)citi6n miV&itint 

slWl?^'’*W!irtieS arid ’eightfe is the Gty and'Guilds 
4 'iwidon fnstitute for the Advancement of Technical 
Edtteaiion. The Institute was formed in 1878 by the 
favery Companies of "the City of London, one of its 
principal objects being the establishment of the 
Central Technical College .to supply higher tectmical 
sducation to productive irdustry. It was designed 
ar^nally as the coping-stone ef a system of technical 
schools, and particularly for the training of technical 
teachers. The foundation-stone of the College was 
laid by the Prince of Wales in 1881, and the building 
was completed three years later. Its work is now 
confined to en^necring education, and it is one of the 
largest and best-equipped schools for this subject in 
the country. 

The next important movement, which had for its 
ibject the development of teaching and research in 
tpplied science, culminated in 1907 in the establish¬ 
ment of the Imperial College of Science and Technology, 
to which a Royal Charter was granted. The Board 
jf Education transferred to the new governing body 
3f the Imperial College the control of the Royal College 
rf Science and the Royal School of Mines ; and the 
Central Technical College, renamed the City and 
Guilds (Engineering) College, was also brought into 
the scheme of common administration. Remarkable 
srogress has .since been made in developing the re- 
jources of the colleges for teaching and research. A 
lew building has been erected for the Royal School 


fOT y bot^^, plant 
'and chemicafl technology/ 
neeck bf the students have been met tiro- 

vision of a special* building for the Impei^%<^lege 
Union. » 

The foregoing list by no means exhausts the building 
at South Kensington, The Natural History Musfium 
(a branch of the British Museum) is in grey terra-Cottit, , 
built to the designs of Alfred Waterhouse, a^‘ IVM ' 
finished in 1880. It is both a museum and a c<ftitre 
for natural history study and research. The ‘Ro)^l 
College of Music, a less austere enterprise,'was built' 
by Sir Arthur Blomfield and opened in 1894'; an^. Hi® 
Royal School of Art Needlework and the headquarters 
of the Royal Geographical Society in Kensington ', 
Gore must also^be mentioned. 

Some final reflections. First and most • obvious, 
the available space at South Kensingtor^is now j^cti- 
cally exhausted. Almost the only science wji^ h(L9 
not been practised at South Kensington is ' town 
planning, and there can be no doubt that the area 
might have been planned more economically. 2l|ruch 
still remains to be done in providing new departments 
of pure and applied science Under no possible re¬ 
organisation ol higher education in tfie metropolis 
can South Kensington cease to be a most important 
centre for education and research in science and art. 

It has great resources in traditions, in men, in materials; 
and if, like Oxford, it is already the home of some lost 
causes, it has a marvellous power of adapting Jtself 
to new conditions. ; 


Dark Nebula.^ 

By Prof. H. N. Russell, Mount Wilson Observatory. 


I T is now generally believed that many of the dark 
markings in the Milky Way, and dark starless 
regions in the sky, are produced by the interposition 
3f huge 'bscuring clouds between us and tlie more 
remote st<ir, A long list of such darl? markings has 
been given by Ban|||ird,'* who has done more than any one 
else to point out their importance and probable nature. 
In some cases, as in the Pleiades, Orion, and Ophiuchus, 
these “ regions of obscuration ” merge into faintly 
luminous nebulosity in the vicinity of certain stars, in 
such a way that there can be no doubt that they lie 
n6ar these stars in space. 

It thus appears that the obscuring mas^c'- or dark 
nebulae in Ophiuchus and Scorpius are at a distance 
of 100 to 150 parsec?, those in Taurus at probably 
about the same distance, and tlios^ in Orion some 200 
parsecs from us, while the dimensions of the individual 
clouds are themselves measured in parsecs. * 

: The occurrence of these three great regions of 
obscuration within a distance which is so small com¬ 
pared with that of the galactic clouds indicates that 
Stfcji objects are probably of great cosmical temperature. 
. Thfese ^rk nebulae usually appear to be quite opaque. 

the stars can be seen faintly through 

tW ^^BtioQal Academy of SVashlilktoa, oa 

x i'die AojUi^. No', 


them, apparently without much change in colour; 
but in some examples * stars imbedded in dense 
luminous nebulosity are abnormally red. ■, ? 

Of the various forms in which matter may be.j^is- 
tnbuted in space, by far the most efficient in producing 
obscuration is fine dust, since this has the greatest 
superficial area per unit of mass. In a cloud oowposed 
of spherical particles of radius r and density 
tnbuted at random so that the average quantity Of 
matter per unit volume is d, the extinction of a beam 
of light m passing through this cloud will b® ^ Stellar 
magnitudes per unit of distance, where 0*814 
The numerical factor is independent of the physical 
units which are employed. The factor g is introtbiced' 
to take account of the complications which oanir wh^ 
the size of tiie particle becomes comparable with the 
wave-lengths of light.^ For particles more thAn two 
or three wave-lengths in diameter g is sensibly equal, 
to unity. For smaller jiarticles it increases aud ’A 
maximum, 2*56, when the circumference of the pa^de . 
is 2*12 times the wave-length. It then n|^y 
diminishes and becomes nearly equal to 
for particles of less than half this diameter 

* Sea^, R H., aod Hubble, E. P., ibtd., j:, 3920 
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qjr is a maximum, ^*4^^ when the y^i 

the wave-length.'' - , ’ ''-'‘./vv'.. 

Por clouds of the same mean density d " Ifm 2 itt|ferAweW in >F 

reaches a, shai^ maximum when the pahiotes are of- rockoffheppitimurn size^theWincticJntwh^wpq ' ' 
this size. . At the same time the ^absorption changes centrally through the cloud would be 2000 hi^nit 
from the non-selective typtf to the selective typo, vary- An extinction of ro magnitudes (quite sufficient ly 

ing as A'f For visual light the maximum opacity oi)acity) would be produced if the radii of the pariidw 


occurs when the radius is o*o86/j. A cloud of particles were 
of this size, and of the density of rbek (2-7), will exert T) 
an absorption of one magnitude if it contains only j/86 jecli 

of a milligram of manor per square centimetre of cross- coni 
section, regardless of its ihickness. It the jinrticlcs be 
ate of half this size, or smaller, the selective alisorption hum 
is almost as conqilete as for a gas, but may be nearly who 
lOQ million times as great. mm, 

Obscuration of light in space, therefore, whether It 
general or vSelective with re-s{>cct to wave-length, will imp< 
be prpduced mainly liy dust jiartKiesei lew millionths sucli 
of an inch in diameter, unless such particles form a mov 
negligible proportion liy weight of the obscuring part 
cloud. cert; 

It is just these particles, however, which will be most lor 1 
influenced by the pressure ot the radiation of the stars, was 
Calculations from more aci urate data confirm Schwarz- 'I'J 
schild’s conclusion tfaut for a particle ot the optimum nebi 
size and the ^ensity of water, the rejiulsive force of the two 
sun’s radiation i.s about ten tunes the gravitational ot tl 

attraction, and also show that for stars of the same sum 

brightness, but other spec'tral types, the radiation prol: 
pressure will be about two-t birds as great tor ('lass M and exrii 
increase for the whiter stars, till for ('lass M it is fully of C 
ten times as great as for solar sMrs. kno\ 

Dwarf stars will .scarcely repel dust at all, but giant that 
stars, and especially the very luminous one of Cla.ss B, Jh 
will repel it very powerfully. Only the coarser particles writ' 
can come near such a star—the finer ones being driven Hub 
away. Jhis selective removal, from the vicinity of nebi 
bright stars, of the particles which are most efficient aton 
in cloud formation, may ox[)luin the fact that the cula 
luminous portions of these dark nebuhe, though tem| 
centred upon stars, do not brighten up in (heir im- Trap 
mediate neighbourhood so much as might have been excil 
anticipated. Tl 

The finest dust must continue to be repelled by the forir 
stars, whatever their distance. It may congregate to preS' 
some degree in interstellar regions, where the repulsive sens 
forces from stars on opfiosite .sides are nearly equal, out 
but it can be in no true ccjuilibnum there, and must poui 
• escape ultimately to an indefinitely great di.stani e. If 

Si^e force, however, operate.s to hold these dark nebt 
clouds together, for their outlines are often sharp. This two 
is i^robably the gravitational attraction of tlic cloud corn 
itself. nom 

TaJeirig a spherical cloud as an example w’e find Kap 
that, if its mass is M times tliat of the sun, and its wou) 
ludius parsecs, the velocity of escape at the surface than 
is o;o93 JW* km./sec. The internal velocity of the It 
nebular material is known only in thfe case of the Oricn Orio 
nebula, where the luminous gas shows irregular varia- from 
tions in radial velocity from pwmt to point, amounting . reasi 
to about 5 km./sec. on each side of the mean.® ther< 

For a nebula i parsec in diameter (which may be of d 
taken as a' rough representation of the small black, abou 
almost round spot abdut*i5' in diameter, discovered . ■ * » 
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An extinction of ro magnitudes ((juite sufficient 
ojKicity) would be produced if the radii of tlie pariidw 
were 72 /a. 

Though these numerical values are largely con-' 
jeclural, it appears probalde that the aggregate raai 
conlaitied in one of thesc*great obscuring clouds must 
be very considerable ® probably sufficient to form- 
hundreds of stars—and that a sensible fraction of thd" 
whole mass must be in the form of dust less than 0‘i, 
mm. in diameter. 

It can easily be shown that any dust^ cloud which is 
impervious to light must also be impervious to particles 
such as those of which it i.s composed (and to free- 
moving electrons as w'cll) in the sense that such a 
purtii lc could not traverse llie cloud without a practical 
certainty of collision. These collisions may account 
for the existence of dust within the clouds, even if it 


was not a primitive constituent. 

'I'he tran-sition from these dark nebul.'e to luminous 
nebula; in the vicinity of the stars appears to occur in 
two way.s. Tlie first is by simple reflection of the light 
of tlic stars: this appears to occur in the nebulosity, 
.surrounding the Pleiades, the star p Ophiuchi, and 
probably in many other cases. The second is by thte 
excitation of gaseous emission, as in the Great Nebula 
of Orion, which is connected with one of the greatest 
known regions ot obscuration and itself shows ^gns 
that obscuring masses lie in front of it. 

Both theoretical considerations, as suggested by the 
writer’ and the facts of observation collected by 
Hublile,® indicate that the luminosity of gaseous 
nebuhe is probably due to exeitation of the individual 
atoms by radiations of some sort (aethereal or corpus¬ 
cular) emanating from neighbouring stars of very high 
temperature. In the Orion nebula the stars of the 
Trapezium {0 Ononis) appear to be the source of 
excitation. 

There is no^'reason to believe that the luminous gas 
forms the whole, or even any large .part, of the matter 
present within the region—only that it is selectively 
sensitive to the incident excitation, and therefore gives 
out most of the liglit, just as the gases (carbon com¬ 
pounds and nitrogen) do 111 the coma and tail of a comet. 

If the turbulent motions of the various parts of this 
nebula are of the same order of magnitude in the other 
two co-ordinates as in the radial direction, they must 
correspond to an average proper motion of 1*5 astro¬ 
nomical units per year, or about o''-8 per century (with 
Kapteyn’s jiaralla^'of o"'0055). In a million years this 
would cari^y a nebulous wisp through 2”, w'hich is mpre 
than the whole extent of the nebula. 

It appears probable, therefore, that the aspect of the 
Orion nebula was entirely different a million years ago 
from what it is now, as regards its details. There is no 
reason, however, to .suppose that the nebula was 
there. We may rather imagine that wisps and 
of dust, carrying gas with them, are jjlowly 
abouti . Some ot them pass through, the pel 4 of 
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rtie nMblfe. 

According to unpublished investigations by Hubble, 
it appears probable that the absorbing clouds in Orion, 
not far from the nebula, weaken tJie light of stars 




F dep^ 

' little pt tbe eXQted light cditfil geV'^^^^^it... rxhe 
Orion nebula, on this hypothesis, may^|S%v 
almost as a superficial fluorescence of the .dot- 

tion of this vast dark cloud, in the limited 
it is stimulated by the influence of the exdtQtg^XtMS^ 


The Corsosion of Ferrous Metals. 


fact that iron readfly perishes when expose<l 

i- to the forces of Nature must Iiave been observed 
by man practically as long as the metal itself has been 
recognised. But it is only comparatively recently tliat 
the problem,of the preservation of iron from corrosion 
has developed into one of such stupendous economic 
importance as at the present day. Sir Robert Hadfield 
estimates the wastage of the world’s steel on account 
of rust alone to reach some 29 million tons for the vear 
1920. This, at an average figure of 20/. per ton, repre¬ 
sents a loss to the community of at least 580,000,000/. 
One interesting feature of this calculation is that 
the annual increase in the world’s total stock of iron 
and steel is only some 30 per cent, of the annual 
production, the remaining 70 per cent, being absorbed 
in replat mg wastage consequent upon fair wear and 
tear and upon corrosion. 

In a paper read before the North-East Coast Institu¬ 
tion of Engineers and Shipbuilders in April last, Mr. A. 
Pickworth most opportunely directs the attention of 
warine engineers to this aspect of the subject. It is 
pointed out that the repairs necessary to counteract 
:he ravages of rusting during ton years’ service in tlie 
:ase of a single battleship have, for structural work 
done, been known to cost some 150,000/. Any one, 
:hcrefore, who can assist in combating this destructive 
)lagiie to iron and steel merits the gratitude of the 
community. 

It is now well recognised that, in addition to air, the 
)resence of liquid w-ater is essential to corrosion. Rise 
if tempt..Uure accentuates the evil, the rate of oxida- 
ion of iioii immersed in water at 80® C. being more 
han seven time* as great as that at o® C. It is easy, 
herefore, to oiler an explanation, as Mr. Pickworth 
)oints out, for the fact that corrosion assumes more 
erious proportions in the vicinity of boiler-room tanks 
m .steamers than elsewhere. The tanks, whether used 
or ballast or feedwaters, arc alternately filled and more 
ir less completely emptied, but are rarclv if ever, 
horoughly dry, for obvious reasons. TK. residual 
noisture, coupled viyth unequal distribution of waste 
leat from the boilers, and erratic cooling from the floor 
Jid shell plating in contact with the sea under the 
'essel, results in rapid corrosion. The #tcel work of 
he bunkers of a vessel frequently requires patching or 
enewing on account of corrosion. This is particularly 
he^case with pocket bunkers at the sides of the boilers 
r ’tween-dcck bunkers above the boilers. Not only 
,oes the heat from the boilers and the moisture in the 
oal tend to^ produce a corrosive atmosphere, but the 
br^ive action of the coal as it enters from the shoots 
fjd^^hile it is ^ttfing as ihe lower layers are worked 


are the most .seriously affected, and this is attribil^ to 
the accumulation of a mixture ot small coal and Riud 
wliicli is rarely removed except at special ^surveysV 
Although in exceptional cases the outside surfac^sa Of 
the shell plating of a ship may he seriously pitted,and 
corroded, as, for example, wlien the vessel 'has been 
lying in very*fouI waters, the general rule appeals to 
be for the wastage to be greater on the inside surfaces. 
This is due, in the main, to the extra cleaning--and 
general attention received by the outside 'sunaces. 
Special care should he paid to those portions^ df the 
inside siiell immediately under the sidelights, jforlthe 
constant trickling of rain or water of condensation fbom 
the glass induces most serious l^orrosion, resuttin^'^at 
times in actual perforation of llic platipg. . ,, 

As might be expected, the most .serious extet^t 
corrosion of the shell plating occurs in the ndghb^ur-- 
hood of the wind and water line, the metaf being 
alternately drenched and exposed to air. The surffifce 
water also is in motion relatively to the piatesy-and 
this tends to stimulate corrosion. One intf^^ting 
point deserving of consideration is the fact. the 
external portions of a vessel alxive the 
receive deposits of sodium chloride in consequence of 
the evaporation of sea spray. Owing to ti^bjj^gro- 
scopic character of the deposit, as well as to itS'^elhiical 
activity, corrosion is readily induced therebyf ^ <' 

It is diflicult to obtain trustworthy comparatiyedfif^ 
on llie relative efficiencies of different methods^f avpid- 
ing corrosion. Early man frequently surround^ !his 
iron with copper or bronze, so that his impleih^ts 
might possess the strength of the former ‘^onjBmed 
witii the incorrodihility of the latter meta). Modem 
developments of this process are galvanising, tanning, 
electroplating, and tlie like. The Bower-Ba^'process 
consists in coating the iron or steel with tnagnetiopiddc, 
which IS an excellent protection .so long a$^it<reniatps 
unbroken. The metal is cleanecf, heated, in 'i^ doled 
(hamber by means of producer gas, and fm&UV oi^ised 
in a current of superheated steam for a coup^'oi'^<;i«ir9. 
If. however, the resulting coat of oxide 
chip off at any point, the layer of unprotected’nifitat 
thereby exposed is rapidly attacked. The' 
functions as cathode and the metal as anode, 
deep pitting ensues. Mr. Pickworth mentions')^at a, 
certain shipowner, relying on the protective 
mill scale, gave instructions for a ship to be'b^'^lthe^ ' 
shell plates of which were to retain their : 

completely as possible. For a time all on 

service, but suddenly the vessel developed 
•was almost lost. Upon docking it was foin^d 
of the plates had been d€eply pitt^ 
jin a number.of. places where trnlEsel^ had Weii 
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abrasion'^' 
by pickl^^'tby''^^ 

disast«'.‘^v’'''^'"^Vv:_"' ; 




'H. Moohd'zn^hod of b^mbatihg corrosion consists 
in allojijbig the iron with some othet element that will 



resistant to neutral corrosion, although acids dissolve 
■'itrli^^'ease. Unfortunately the cost is high, but once 
that difficulty is surmounted, a vast future lies in store 
for ^inl^s metals. To realise this it is not essential 
that price should fall to that of an ordinary 
cavbon Ijteel. To the writer’s own knowledge the 
.co^t of' painting the steel work in a certain large 
a^orks.-rteently averaged nearly 5/. per ton of steel 
Assuming the paint will not Require renewal 
^thih ftve years, the average annual cost is still ih 
.of steel A firm could tlius clearly afford to 
payfensiderably extra in initial outlay if by so doing a 
reatty; incorrodible structure could be obtained which 
hot require subsequent periodic treatment. 

' .TOt a third method of reducing wastage by corrosion 
his hetrj investigated) namely, the removal of the active 
COT^o^g • agent, dissolved oxygen, from waters in 
with tne metal. The various means of doing 
tte.hr^diiscussed by Mr. Frank N. Speller^ in an intcrest- 
ing'p^per entitled “ Control of Corrosion by Deactiva- 
twjtt'of VVater.” The method has its limitations, but 
/Qf.;;bfllltrh«ater heating systems it would appear to be 
pftmh&rly suitable. The oxygen may be removed 
chemically or by purely phy.sical means. A 

’ ’'y, * Joiirn. Franklin Institute April 192a. 


ofJawig;'i.The _ 
dcbxygeijates the water, which tneh pl^es^'om^ 
heating system and is now non-corrosive, the j^ 
ciple is simple enough, but in practice it is necepaft^fl 
to pay great attention to the manner in wh«^ _^-T^ 
deactivator is charged. Miscellaneous steel tufhih^^'l 
usually rust together into sk tight mass which 
serious resistance to the flow of'^the water. In. a, lawr^^ 
form of deactivator installed in Boston in 1917 a 
was provided in order to remove all suspended hydroxiae 
of iron. '.. 

Many types of mechanical de-aerators have bee^ 5 
design^. The apparatus made , by “Balke” Jn '.' 
Germany appears to have given satisfactory results. 
The water at ordinary temperature is sprayed into a.; 
chamber carrying a 90 per cent, vacuum, and the; 

: released gases are pumped off into a condenser. The 
efficiency of mechanical de-aerators is of course limited 
by the solubility of the gases, the temperature, and the-- 
power of the vacuum. Normally, therefore, there will 
always remain a certain amount of unextracted oxygen 
which may be sufficient to induce gradually serious 
corrosion in the plant. On the other hand, chemical 
processes can remove all the dissolved oxygen under 
favourable conditions. Speller therefore suggests that 
where very large volumes of water require de-aeration,' 
an economical type of apparatus would be one in which. 
the bulk of the dissolved oxygen is first removed by 
some simple form of mechanical de-acrator, and the 
residual oxygen, say the last 5-10 per cent., by' 
chemical treatment. J. N. F. 


' . Ernest Solvay. 

/TvIn May 26 last, at the ripe age of eighty-five, there 
V-vp^ed away, at his residence in Brussels, in the 
Ernest Solvay, one of the world’s greatest 
^U^n^l tffiemists. To Nicolas Leblanc belongs the 
credit*’"of^ inventing the first successful process for 
.ihanufa^uring artificial soda; but it remained for 
the'^rpthers Erne.st and Alfred Solvay to provide the 
with a pure and cheap product. 

" .jElrnest^ Solvay was Ixirn at Rebecq in Brabant, 
■pn April i6, 1838. He was the son of 
Solvay, a quarry proprietor and salt refiner, 
two English chemists, Harrison Gray Dyar 
Hemming, patented a process for producing 
of soda by acting upon sodium chloride 
" wira^^Aunonium bicarbonate and producing sodium 
bcp^H^iu^te' and ammonium chloride. The sodium 
upon calcination yielded soda ash, and 
, t^'Wnmoniun^ chloride wa.s de^mfSosed by lime to 
fite'btheimihozhafor re-use. The patentees themselves, 
well-known chemists, erected works to 
mantt&ctute by this process, but all proved failures, 
^^rin^paljy . on account of the high loss of ammonia. 
Tb^yop^i-Bplgi^n chemist, Ernest Solvay at the ag^ 
by theproce^and,)iifter 


modifications as appeared to him to ensure its practica¬ 
bility, and embodied them in a patent in 1863. 

Calling to his aid his brother Alfred, who had been 
trained for a commercial career at Antwerp and at 
Hull, they erected works at Couillet, near Brussels, as 
Solvay ct Cie, with a capital of <4401 With the 
starting of these works in 1865 the brothers met with 
most of the troubles and disasters that had daunted 
the earlier experimenters. Their experience is perhaps' 
best described in Ernest Solvay’s own words; 

With the starting of the works in 1865 began th^ 
everlasting struggle, the incessant need for improve-; 
ments in apparatus, and the series of accidents in¬ 
separable from every new industry. This was the 
hill of Calvary which we had to'climb, and its rough 
road might perhaps have stopped me if I had not been 
sustain^ by my confidence of success in the task that- 
had to be adfcomplishcd, and above all by that devoted 
helper, my brother Alfred.” . ' 

In th^ following year (1866) the works were pro,t- 
ducing only i\ tons of soda ash per day, but by i8^’ 
the process had proved so successful that the tsmrks, 
were doubled in size. During these fateful four yeaw^ 
Solvay had encoui^tered all the difficulties that-hl^ 
baffled ]iis predecessors, both techraca] and 
but, his'^toheatioji pf wph'd^ul ' 




f jflij? ilvsrt ate'v^ ww/aie'tbflds'of 

;■ fti8ii.iaactfir*‘ that oaVe So nearly reached the 'ideal as 
XibA Ammonia Soda process. 

>, .,'in 1873 Solvay granted a licence to John Brunner 
(and Ludwig Mond to work the process in England, and 
•firunner, Mond and Co. started works at Winnington, 
Nofthwlch, in that yeai*. From this business con- 
heidon there sprang up a iriendship among tfie three 
men that lasted as long as their lives, and it is difficult 
to decide whether Solvay or Mond effected thereafter 
ithe greater number of improvements in the process 
’and apparatus. 

'' In the same year Solvay and Co. erected their large 
' works at DombaSle near Nancy,, introducing all such 
improvements in plant as experience at Couillct had 
., shown to be advisable. 

From this time onwards to 1914 few years passed 
' without some new works being erected to carry on the 
manufacture ; in the United States in 1881, in Russia 
in 1881, in Germany and Austria in 1885, and later in 
Hungary, Spain, Italy, and Canada, until in 1914 
there were scattered throughout the world twenty- 
three separate works engaged in the Solvay Ammonia 
Soda process, which were capable of producing nearly 
2,000,000 tons of soda ash per year. 

With the growth of the Ammonia Soda process, the 
production of alkali by the Leblanc method gradually 
declined, until it reached the point where it had to 
depend upon its chlorine products for its continued 
survival, and of late years even this monopoly has been 
seriously challenged by the electrolytic processes. In 
1863 the world’s production of soda, by the Leblanc 
process, was 300,000 tons a year. In 1913, the total 
production amounted to nearly '^,000,000 tons, of 
which almost two-thirds was made by the Solvay 
process, while the sale price "had dropped to one- 
quarter. The essential raw materials for the Solvay 
process are salt, limestone, coke, coal, and ammonia, 
and in sel. ting sites 'for new works, ^olvay was ever 
careful to choose them as near as possible to the source 
of-supply of som« of these. 

In seeking for a cheap and plentiful supply of 
lammonia, Solvay was led to study the production Of 
coke, and eventually, in conjunction with Mr. Semet- 
Solvay, he designed a bye-product coke oven which 
yielded ammonia through the scrubbing of the gas 
■before its combustion for healing purposes. Many 
.thousands of these Semet-Solvay ovens ha\ 0 been 
built in Belgium, IjiranLe, England, Germany, the 
Umted States, Italy, and Japan, apd in 1913 they wore 
’ producing about 10 million tons of coke a year. 

In the midst of his immense industriul activities 
Solvay was ever mindful of the -aelfare of his employees. 
Working a process that must of necessity be coitinuous, 
he was one of the first to reduce the hours of labour 
. from 12 to 8-hour shifts. lie insured his workmen 
against accidents, instituted savings-banks and retiring 
allpjv^ces,, provided them witli medical attention, 
'for tf^m, and remitted the rent in cases 
of l^d. fpj ^ 


^ _ 

' A'ruitn^F. weip' 

2<5o,odo frdnes to.the'Universit^ du 
500,000 francs to provide j>rizes every. fodlt|t'jf^ij jfqr 
work on such contagious diseases as th^pg(^,i4M» 
specially liable to suffer from, 500,000 
University of Piyis towards the Institute 
Chemistry, 500,000 francs to the University iSl-Saittcj!' 
to complete the Electrical Institute and fomwtfjijihan^ 
of electro-chemisj^ry. In addition, their wh^M^SS 
received substantial concessions and bonuses,,('igtS^' 
Solvay’s sympathies and interests were not 
to his own workpeople, for he w.as absorbingly 
in the intellectual and social advancement of'iiittalffn^ 
in general. He published not only many tr^tis*^' 
these subjects^ but also from his immeijs? wMltlj 
financed or created numerous institutions for 
study; e.g. the .Solvay Society of Brussels and iailti^tes 
of chemistry, physics, physiology, and* 80 ciolog}^ jIn. 
order to encourage the development of chepiical'ahd,- 
physical science, by providing funds for research.wqrkeia' 
and by holding conferences, he also inaugurali^;'tji* 
Solvay International Institutes pf Chemisjry'an^.of 
Physics, and endowed each with a capital oi'liOHoipbit 
francs. . ' , .I'.c 

During the war, Solvay elected to remain ih Brlis^, 
in order that he might alleviate the suffering which' he 
foresaw would be the lot of the poor. He deyotfd 
his energies and his fortune to this object thtpniffiofit 
the whole of the German occupation, and the'iSty.Will 
never forget his beneficence. Upon liis retum^W' 
capital. King Albert personally expressed'his-itiniilt*. 
to him and created him a Minister of State.,'jfiTwis 
also the recipient of many other honours. 

Grand Commander of the Order of Leopold; a tJhSScr 
of the Legion of Honour, a Doctor of the Unfve^lty 
of Brussels, an honorary member of the R'oy(|r&-’ 
stitiition of London, and of the Germany 
American, and Dutch Chemical Societies, aifd.'a'rarrV 
spending member of the French Academy of 
At the celebration of the fiftieth anniversary of,th* 
formation of his company, he was presented by 1^. 
Haller in the name of the French Institute' 
gold I.avoisicr Medal, and by Prof. AppeU, wqtisthe 
medal of the University of Paris. ' ’, _ ' 

In private life Ernest Solvay’s tastes were 
.and he was ever happiest in his, own fartnlyji^j;^: 
He attracted to his side many men of 
ability and formed lasting friendships. ?)('■ flSture 
he was generally optimistic, and he had a,' 
sense of humour. He was an ardent niodd^eeB 
and regularly his summer holidays were spei!f"<uBia% 
the Alps. He could climb vigorously at. the 
seventy-five, and abandoned the sport onl^.^Atf&df' 
years prior to his death. JohN'Ii, 

The Hon. 'V. A. H. H. ONSidw-i.ijrij^P'"'' 
Huia Onslow, son of the fourth Earl of 
born in New Zealand in 1890, where Ipk 
Governor-General. Educated at Eton' 

College, Cambridge, he met with a calattli^ng 
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hope of recovei^. .ThpBgS1>iioJten 11^ bddy/fcijc 
never left him, 

to scjentifie werk ss,cb; t 6 ,. 3 rii 6 o(' 5 if«}'^^' 

Special fadlitiies for fostarch le^ hjih io Vettll fa C^i-'Rlfoc 
bridge, Whefe he turned eine of the rooms of his house' “ 
into k faboratory into which his couch could be wheeled. 

Here he became a pioneei in establishing contact 
between the two growing branches of biology—bio¬ 
chemistry and genetics. GeneticaJ research had 
rTCently'demonstrated the existence of two distinct 
kiifds of white in the coat of certain animals—one 
dominant and the other recessive to colour. It had 
be^ suifaised that in the former cash the coat carried 
something which inhil)ited the production of colour, 
and that in the latter citlier the cliromogen was absent, 
or else some substance which activated it. Onslow’s 
chemical work took the question out of the realm of 
speculation, and placed it on a solid ground of fact— 
a nofable contribution, which will be'found in the 
Proc.^ Roy. Soc., 1915. At the same time he was 
carrying out extensive lireeding-cxpcrimcnts with mice 
and' rabbits, both at Cambridge and Pyrford, which 
helped materially in laying the foundation of a sound 
genetical knowledge of coat-colour. But it was the 
biochemical side that attracted him most, for he 
realised that the geneticist could not go very deep 
without the help of the chemtst. He wished to 
approach Ihe problem from both sides, and, with this 
end fa view, started breeding-experiments with moths, 
concerning himself chiefly with mclanic forms as likely 
to be of service for the chemical side of the inquiry. 

The results were published in a series of papers on the 
" Inheritance of Wing Colour in Lepidoptcra,” which 
apj^red in the Journal of Geuelirs, 1919-21. Mean¬ 
while, he became interested in the brilliant iridescent 
toIouts ei^bited by many insects, and on this sub¬ 
ject contributed last year an important paper to the 
jPhiliBophical Transactions. Full of fresh and suggest¬ 
ive observations, it is pervaded by a critical power 
of thinking, and a knowledge of the physics involved, 
which'must make it a landmark for future investigators 
of an intricate and fascinating series of problems. 

And all this from an invalid couch, full of suffering, 
and, stricken beyond hope of recovery. But fine as 
is the achievement, finer still was the way in which 
it Was won. With life seemingly wrecked at the very 
start,,his spirit rose above the physical crash, bravely 
acCepfad what had to be, and created out of the ruins | 
a fresh life which was the wonder of those who knew 
him,' What he did, 'and what he was, will assure him 
of that immortality tliat lives upon the lips of men; 
a(i^jwijh that we may 
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mdickted by the facts that'fa 1876 he,.Qlitafaea'flist4s 
class honours in zoology and chemistry‘at the TLdndoti*' 
B.Sc.; in 1879, the London B.A.; in 1881 the' U-Alfi 
and in 1883 the D.Sc. in mathematical physics! Hs ’ 
was made assistant-professor in mathematics Brtd 
mechanics at the Royal College of Science in 1884,- 
being associated first with Coodeve and later with '' 
Perry. iHe also acted as 'examiner in mathematics' : 
for the Universities of London and Manchester. ■ 
It was as an instructor that Dr. Willis will be re¬ 
membered, not only by old studenis of South Kensing- , 
ton, but by an enormously wider circle, in his capacity 
as an examiner in mathematics to the'Science and 
Art Department and afterwards t6 the Board of ' 
Education. With his fellow-examiners Twisden and 
Wrigley, he exercised a tremendous influence for many 
years on students of mathematics and mechanics fa 
all parts of the country. It was no small task virtually 
to direct the studies of an army of men, the majority 
with little time to spare from manual work, without 
means and often without a teacher, and whose only 
ins|)iration and incentive came from the desire to pass 
the various Board of Kduration examinations, 'fhat 
the duty was ably and wisely carried out will-be' 
readily admitted, and by none more than by those 
who, entering the Royal College of Science as ex¬ 
hibitioners or scholars, came into personal contact 
with the man who Iiad done so much to direct their 
earlier studies. 


'.bLeate hfai still loftier than the world suspects, 
' 'Living and dying." 


V Dr. a. R. Wili.is. 

StiNT sfuidc^ts will regret the death of Dr. Ambrose 
Robin^i^.Willis, at the age of sevenly-two, on May 23 
last. '.'Frpm 1872, when he entered the Royal School 
of Mines as a Royal Exhibitioner, until 1911, when he 
retired owing to ill-health from the Imperial College 
of Science and TecKnoloCT, he had been continuously 
asflxiajed-wfth, 4 l«i South Rensfagtop institution. 


Times have changed, and it is not so e.asy now to 
bring home the realisation of what it meant to men 
whose training had been on these lines, to .attend Dr. 
Willis’s lectures and listen to his extraordinarily clear, 
orderly, and inspirit^ exposition of mathematics. In 
his prime few can have equalled him in this respect- 
lie radiated enthusiasm 'as he developed the argument, 
and his triumph as the full power of the attack made 
itself felt was delightful to sec. Many hundreds of 
science tcacherij, will still remember wistfully Dr. 
Willis’s carefully prepared lectures in the short 
“ summer courses ’’ for teachers, whirii were arranged 
each year at South Kensington by the Board of Educa¬ 
tion. 

Dr. Willis took a real personal interest in his students 
and possessed the faculty of making the shyest of 
men feel (|uite at ease witli liim. Many of his students 
can testify to innumerable kindnesses unobtrusively 
performed, and to his quiet support of any movement 
which would activate tlic social aide of the College’s 
work. Ifis whole-hqirled thoroughness, wide experi¬ 
ence, geniality, N'orth-country shrewdness, and sound 
common sense were greatly appreciated in university 
circles. Ills retirement in 1911 was made the occasion • 
of a demonstration of affection and good-will from 
hundreds of old students, and he then voiced the great 
satisfaction that he felt to see so many of his old , 
students playing prominent parts in the scient^ 
world, not least in the development of aeronautics, ' 

, I . A. R. R.. , 

V ■ ... 







»•, to >0 *«cted>t 
^e i^Oiiian tbckyer Otraervatory, Salcombe Hill, 
^sAC/btb,- will ba unveiled by Sir Frank Dyson, 
‘Astronomer Royal, on Saturday, July 22. Lt.-Col. 
F. K* MoClean, a generous benefactor to the observa¬ 
tory, will present the medallion on behalf of the 
: subscribers, and it will be received by Sir Richard 
^ (Gregory, chairman of the council. The obsel^atory 
rwas erected in 1912 upon a plateau 550 feet above 
'■sea level, and is unique of its kin in Great Britain, 
?:being vested in a registered corporation which pos¬ 
sesses the whole of the property and controls the 
operations. Kt was founded by Sir Norman Lockyer, 
and was formerly called the Hill Observatoiy', but 
since that distinguished astronomer’s death the name 
has been cliangcrl to the Norman Lockyer Observatory 
in honour to his memory. The director is Major 
W. J. S. Lockyer. and there is a research committee 
consisting of Sir Frank Dyson, Prof. A. S. Eddington, 
Jhrof. A. Fowler and Prof. H. H. Turner. The ob- 
•servatory possesses an equipment of th^ first rank 
for spectroscopic work, and photographs of stellar 
spectra taken in it are being used for the determina¬ 
tion of the parallaxes of stars. The method used was 
first worked out at the Mount Wilson Observatory 
and it represents one of the most remarkable develop¬ 
ments of astrophysics "ever achieved. The gifts of Sir 
Norman and Lady Lockyer, IT.-Col. McClcan, Mr. 
Robert Mond, Capt. W. N. McClean and others, 
together with subscriptions of members, hrtve been 
sufficient to e.stablish and maintain the observatory 
hitherto, but additional funds will be required if the 
work is to be carried on efficiently. In the United 
States, generous donors to astronomy seem to be 
forthcoming whenever they are needed, with the 
result that the chief advances of astronomical science 
are bein" made there. The Norman Lockyer Ob¬ 
servatory. on account of the clasti-^ity of its con- 
■'Stitution, oilers similar benefactors m this country an 
excellent opportunity for emulating the example 
afforded by America, and we trust that one or more 
of them will provide the means to continue and 
extend the work to w’hich a few devoted people have 
already contributed their full share. 

Unusually heavy gales for the season of ♦^he year 
have occurred over England during the car.v part of 
July, especially durifig the night of July 5-6, and the 
tempestuous winds were accompanied by torrential 
rains. On the south-east coast of England the wind 
attained the velocity of about 60 miles an hour, and 
at Kew Observatory the velocity registered 53 miles 
an hour. London experienced considerable inter¬ 
ruption to telephone communication, and in the open 
dountry much damage was done to the fruit crops 
A .fenewal of the stormy conditions occurred on 
July 8-9. 

,thfi;dearly IhreaHug.ol,the- monsoon the 

rplann^ 9at Jime 3 ' 


" " . 

ara- nowjcnuiWftlf 

pi. S^tt, 

sailed for Fngland. Mount Fveres/ 

unconquered, at any rate #or the present, 

altitude that was reached being 27,300 

1700 feet below the summit. Col. Strutt bPU|8PW,. 

that given favoiirable weather a future- 


should be able to reach the summit. 




The Qifest with the Shackleton-Rowett / 

has left Cape Town and arrived at Simonstowti^n Jiuy 
7. After a few days there, according to thO'JvwfV , 
she sails for home via South Trinidad arid'wp 44 
Janeiro. It is proposed to spend two days 
Trinidad, the uninhabited volcanic island, fa,' 

South Atlantic. The island has been irpqudliidy 
visited, notably by the Discovery in 1901 and the 
Valhalla in 1905. At an earlier da^e it obtained 
fame by reason of several searches for buried treaSnhre. 
The Quest may be expected at Plymouth' 
September 21. 

According to the Meteorologu^l Magazine of' J.tm©/ 
a new record height of 10,518 metres (34,590, fp^) 
was attained by J. A. McCready in*an aetopl^e' 
flight at Dayton on a Ixjpdre machine, with a 400>h:p. • 
Liberty engine, during September 1921. The previous 
.record, by Major Schroeder, has been reduced by^e 
authorities resi^onsiblc for the official figures. 

36,000 feet to 33,114 feet. 

It is reported in the Times that Captain Anui^ndspn^ 
aboard the Maud, left Nome, Alaska, for Cape BolrOwi 
on June 30. Early in August he proposes'to''^Cifidce 
his flight acro.ss the Pole, cither to Greenland pf, mc^e* 
likely, to Spitsbergen. TJie route to Spitsbergen 
is the longer of the two, but Capt. Amundsen 
he can make the journey in eighteen ho^ts, '‘Hjs , 
aeroplane has been tested in a thirty-two houwjfligf^t. 
The Norwegian Government is taking step?'to'o^rd 
all jiossiblc assistance to Capt Amundsen in’thkJevent 
of his reaching Spitsbergen or Bear Island! ■ 

J NviTATiONS to scrvc OH the Committee on Intellec¬ 
tual Co-operation of the Ixsaguc of Natk»u-bav« 43 peh 
acccjited by Mr. D. N Jianerji, Prof. Henri, BkjgSon, 
Mile. Bonnevie, Prof. A. dc Castro, Mnje, .Ctijie,’ 
M. J. De.str6e, l^rof A. Einstein, Prof. G"» <>i}b 4 rt ' 
Murray, M. G. dc Reynold, Prof. F. Ruffing M.’.I^'de 
Torres Quevedo, and Dr. G. E. Hale. The \ 

winch will be entrusted with the examinattbu, W i^ter-; 
national questions regarding intellectual 
will hold Its first meeting in Geneva on Augu^tjs?^ / ’.,j 

' ^ * jt" •' > ■. 

Since the eruption of 1906, Vesuvius ha 3 ,.i:^izia.^i 9 d ' 
inactive on the whole until the early 
present year. On February 26 the main ' 

had grown since 1906 to a height of aboqji'.'km'^ee^i' 
collapsed during an eruption, and - 

lava Issued from several fissures; it . 

•since in amounts that are <xnsidcral^e^t!^^K&|^j^aoL 
-su^ciefit: for it to qscape frpm. ’ 



sa 


a^lar^e 

it ttew i}i(n(? K 


. 

Owiifg to^tiiieae'l®i$lyi!p&”,|iJ,St^'^i_ 
sulphui.fnoles, if"iii <JiWiSiltV(i> r&%('Vhe^ 
crater." la the Times for July 3 Kre 'reproduo^. 
howeyer, -two photographs taken * from within the 
crajer; oife of the new cone, and the other of the lava- 
stream. issuing from it and showing very clearly the 
fluxion-structure of the lava. 


i.K.a 


R^AY' and June were both comparatively dry 
monies this year at Greenwich Observatory, the 
rainfell in May being only 57 per cent, of the loo year 
average, while June was 70 per cent, of the 100 year 
averagtf for the corresponding month. In January, 
F^bjmary, and April the rainfall was in excess of the 
avetttge. In 1921, each of the first six months had a 
than the normal. The tot,^! for the first 
h^f of the present year is 1073 in , while in 1921 the 
total for the sa.me period was only 5-97 in. The 100 
y^^-ftverage for the six month.s is 10*47 » 

the 55 year average, used by the Meteorological Office, 
lo'‘3i%.,'so that the period from January to June 
shows anexcess on the normal. There was an absolute 
drohght.,this year frofei May 26 to June 12, a period of 
18 da^, the only drought as yet registered in 1922. 
Julyfbjds fair to be a wet month; practically the 
average rainfall for the month in London fell in the 
fir^.week. 

f Natural History Museum Staff Association 
held theiir summer scientific reunion in the board room 
of Museum on July 5. There was a large attend¬ 
ance . Atnong other interesting exhibits were the 
icdlowing : specimen of the supposed gigantic Gastro- 
pod '(pinocochlea tngens) from the freshwater sand- 
stones'in the Wadhurst Clay, Hastings; tlie natural 
cast of a footprint of an Iguanodon from the Wcalden 
Bads,rhatween Bexhiil and St. Leonards; opalised 
MoUusca*of Cretaceous age from New South Wales 
and-^Soath Australia; skm with scutes of a stego- 
satijfiart dinosaur from the Upper Cretaceous, Alberta, 
Catia^ i specimens from the collection of Swiss 
miheralf^ bequeathed to the Museum by the late Rev. 
J. Gordon ; one of the four meteoric stones which 
f^U, jSj^the, Strathmore district of Perthshire and 
FOrfaf$hii^, on December 3, 1917 i living specimens 
oi'a ly A^ .htQpod crustacean [Lepteshfria dahalacensis) 
hatci^ed. from eggs* contained in dried mud from 
operculum preserved 
a^/^ssiiated fossils from the same bod in the Idas 
at •dtonnbuth, Dorset; Horse Chestnut seedlings, 
iIb>^trt |4^C three different methods of replacing the 
bud’fliie primary shoot; a very rare British orchid 
{PffHihnCina) recently found near Lewes ; examples 
of tive jK^wfeaWy different, smooth and partly rough, 
fruits borne on the same tiee of the Khatta 
orang^. kottb India; model of Conimerson's dolphin 
{C^h^orfi^ehus Commersom) from Port Stanley, 
p piJlan H Islands: and the model, enlarged 740 
diaifietef^'of'the itch mite {Safcopies Scabiei) recently 
mida’for, the. Museum ,by Grace Edwards.* 

MessiS. Ri;'and ^lec^ their.,most recent, 

forntt 



m J&t 5/Dr, te G; Knott, .’general 
an account of a correspondence between “the Aradem^ 
of Sciences of Paris and the Royal Society qf kdm^; 
burgh, in which the Council of the latter Soc|^* 
directed attention to the fact that the " Cable Guide 
system which was being accepted as the invelatiod^ 
of M, Lpth during the late.war^ was invented by Mr., 
C. A. Stevenson thirty <ycars ago, and described,in 
the Proceedings of the Royal Society of Edinburg 
in 1893. lu 1921 M. Loth was awarded an importaht 
prize for his valuable work in connexion with naval 
problems, and the report of Vice-Admijal Fourhier; 
in recommending the award, referred pointedly to 
the method of the pilot cable for guiding ships by 
electrical signals into harbours during night or 'at 
times of fog. A comparison of this report with Mr. 
C. A. Stevenson's patent of 1893 showed that the two' 
systems were fundamentally identical. Compared 
with M. Loth's beautiful devices, made possible in 
these days by the remarkable developments in methods 
for dctcctiTig electric and magnetic charges, Mr. * 
Stevenson’s early methods may appear crude, tint 
that docs not invalidate his claim as the originator 
and the first experimenter along these lines. Not 
only did he invent the pilot cable, but he was the 
first to demonstrate practically how .it could be used 
in guiding vessels up e.stuanes and into harbours by 
means of electric signals from a sunken cable. It 
was a simple act of justice that these historical facts 
should be recognised and due credit given to Mr. , 
Stevenson for his valuable pioneer work. A French 
translation of the statement prepared by the Council 
has been sent to the Academy of Sciences with the, 
request that it be published in the Comples rendus. 

The Paris correspondent of the Times slates that 
the late Prince of Monaco has bequeathed sums of one 
million francs each to the Acadi^mie dcs Sciences, the 
Academic de M^decine, the fnstitut Qp^anographique, 
the Institut de Pal^ontologie Humaine dc Paris, and 
the Musec Occanographique de Monaco. 

The Council of the Marine Biological Association ‘ 
of the United Kingdom has passed a resolution ■ 
expressing " their respectful homage to the memory 
of His Highness the late Albert I., Sovereign Prince 
of Monaco, and their deep appreciation of the great 
services rendered by him to the advancement of the 
Science of the (.)ceanV’ 

The uudermentioned Fellows of the Geological 
Society have been nominated as Delegates of the 
Society to the Brussels Geological Congress, 1922.: ' 
Dr. J. W. Evans, Prof. E. J. Garwood, and Prof,' 
W. W. Watts. ■ - 

According to the Electrician the posts of electriiaLj 
adviser ^ the Gdverament of India a^id chief 
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f Loud OaMrs wiH,«pen tie research laliwsitories 
bf Reseiui^ Assoctaticm bf'JBritisK Rubbek* aiid 


Tyre Miiikufacttirers at 105-* 7 Lail^o^l^e Road, 
Croydon, Surrey, on Wednesday, July 26, at 3 p.m. 

The third report of the departmental Committee 
on iJghting in Factories and Workshops, just issued, 
deals mainly with the definition of “ adequacy " of 
lighting, which it hag already been recommended 
should be required by Statute and defined by Order 

I of the Secretary of 5ta*te for different industrial 
processes. The Committee ^tconsiders that much 
^work still remains to be done before the regulation 
[Of factory lighting can be established on a basis of 
•definite legal minima for illumination. Ample proof 
iis forthcoming of the relation Ixitween lighting and 
production and safety It is therefore suggested 
that the cliicf industries should be mvitcd to assume 
partial rcsjionsibilily by sharing in further investiga¬ 
tions into tlic lighting requirements of work in lhe.se 
industries. Meanwhile, as an indication of what is 
desirable, the Committee furnishes an ajqxjndix in 
which processes in the chief industries arc classified 
as “ fine work,” requiring 3 foot-candle.s, and ” very 
hnc work,” requinng 5 foot-candles. In other 
appendices values demanded 111 Amciican codes on 
industiial liglitmg are given. It is gratifying to 
observe that tlierc has already been a substantial 
impro\einent 111 ludustnal lighting since the Com¬ 


mittee commence^ its labouf^, and thw is no doubt 
that the moderate ^urse . they r^^bmmend in regard 
to legal minima will meet with general approval, 

Messrs. Gallenkamp and Co., referring to the 
paragraph in Nature, Juiy i, p. 19, on the efforts 
made by the Museums Association to get rectangular 
glass jars manufactured in this country, remind us 
that they are pr?iparcd to supply such jars. They 
liave been exhibiting samples at the Museums Associa¬ 
tion Conference at I.cicestcr this week ; w’e under¬ 
stand that they were unable to make these jars when 
approached by the Association. 

The attention of archieologists may be directed 
to a lecture delivcied by Mr. (.5 B. Cordon at the 
University Museum, Philadelphia, and published in 
the Museum J%urnal (vol. xii. No j), issued by that 
institution, in which he describes the walls and other 
antiquities of Constantinople Mr (lerdon gives a 
graphic sketch of the history of the city in relation to 
tlie existing remains, and his lecture is illustrated by 
an admirable series of photographs. 

A usEi'UL list (No. 432) of iffiblications on agri¬ 
culture and gardening, including some^rare herbals, 
has just been circulated by Mr. F. Edwards, 83 High 
Street, Marylcbonc, W i. It is obtainable free, upon 
rctpiest, of the publisher. 


Our Astronomical Column. 


^ Sk lELLiiRUe’s Comet.— 'I'liis comet w-as photo- 
[ graphed by Mr. Davidson at (jre<‘nwich on June 21 
rand July 3 Tlie results show that a slight lengthen¬ 
ing of the period ({rreviously given as .1-72 years) 
is needed, and 3-1 years is probably near the truth 
Ihis is not iintavouiable to the suggested identity 
w'ith (rngg's Comet 1902 II Dividing the interval 
by 4, 4-<)6 years is obtained as the mean jienod since 
if)02, an<l 5-1 yeais is quite w'lthin the limit of change 
that nnglV have been piodiued by Jupitcr-peiturba- 
tions 'I'h would have been con'^cU'rable early 
in 1905, anj sensible 111 11)15 The lU'vv jieriod is 
^much tlie same as that of Tempcr.s Comet, for which 
:tho value 5*r(} years was found m 1920 'Plus has 
[hitherto been reckoned the second shortest < onietai v 
[period. 

r Profs CrnAford and Meyer of Berkeley ()bs(;r- 
watory, California, find the period 5*53 years for 
Bk)ellernp’s ('omet, but this ajipears to be somewhat 
[too gre.il, judging by recent obst'rvations. 

[ Periodical Comet.s —An investigation has recently 
|been completed by Miss J. ^]. Young, instructor of 
mathematics at the fJniversily of California, ” on the 
pauses which hav'c prevented certain periodical comets 
[being redetccted on their predicted rctiiinsf.” 

I" She has brought a number of interesting iacts 
Jogetiier, with regard to Barnard’s Comet ©f 1884 
y Comet ot 1881, and concludes that 
the most probable period for the former i.s 5*39 years, 
latter 8*84 years. Ncithei of the comet.s 
alluded to have been redetccted since the yeats of 
uieir discoverj', but at certain return.s the conditions 
have been very unfavourable. Miss Young concludes 
that periodic comets often escape observation bwing 
k that they have not been searched for over 

^ sufficiently large extent of the heavens, 
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It is to be hojied that greater eilorts will be made 
to rediscover sonic of the numerous comets of short 
period which have only been observed at one return. 
Denning’.s I'omet of 1881 is due in 1925, wlicn the 
' conditions may be favourable, but there is consider¬ 
able unceitainiy ns to the dale of perihelion. 

IbxHi-’s Tj.mh loK Saillliu.s— U is not always 
remembered that the limit assigned by Roche as 
the minimum-distance of a satellite from its primary 
(depending on the density of the latter, but of the 
ordiT of 2.1 times its radius) takes no account of tlie 
toice (jf cohesion in keeping the satellite particles 
together In the case of bodies of the size of the 
earth 01 moon, the disruptive forces u’ould be so 
lai-gt‘ that the force of cohesion might be neglected 
compared with them ; but tlie case is different when 
we consider little bodies like Phobos, the inner 
satellite of Mars Prof Gcoigc Darwin, in his well- 
known work on the tides, etc . suggested that Phobos 
was so near Roche’s limit that future astronomer# 
might witness its disintegration Dr E O. Fountain 
gives some useful calculations on the subject in the 
Journal of the British Astronomical Association for 
Alay He assumes as the tenacity of the material 
forming 1‘hobos about 300 lbs per square inch, the 
figure ior brick iTiid cement. On this basis he finds 
that Phobos would still hold together even close to 
tlie surface of Mars, while in its present situation a 
satellite of 200 miles diameter could exist without 
destruction. He also finds that bodies some 200 
miles in diameter could exist without destruction 
at the inner edge of Saturn’s ring, so that the doctrine 
of Roche’s limit can scarcely be invoked to explain 
the disintegration of the matter of the ring into sucIf 
tiny fragments as those which appear to constitute 
the ring particles. 
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Research Items. 


English Gypsv Christian Names. —In the second 
part of vol. i. of the Joxirnal of the Gypsy Lore 
Society, which has been revived under promising 
auspices, is a contnbution^by Mr. -E () Winstedt on 
J*:n{'libh Gypsy Chiislian names. This question has 
hitiicrto been inadequately treated, and in this 
branch of (iypsy lore, as in others, there has been a 
tendency to confine attention too exclusively to 
(iypsics, and to regard them as more peculiar than 
they really arc Jhit recent research tends to show 
that many of their customs, superstitions, folk-talcs, 
and peculiarities of dress .ire borrowed from tlic 
Gorgios among whom they have lived. It is only by 
foraging among paiish registers and similar docu¬ 
ments that the remarkable examples collected by 
Mr. Winstedt can be discovered Many arc certainly 
of foreign origin, having been brought with them by 
gypsies as a relic of their travels, and the frequency of 
Greek names indicates ,i .survival ot their sojourn in 
Grcek-spe.iking countries. Otlier.s, again, seem to 
be English n.tmcs extensively modilieil by settlers in 
this country. These have been traced with much 
rc.scarch and ingenuity, and the interest of Mr. 
Winstcdt’s paper to jilulologists and ethnologists is 
obvious. 

Social Economics in the Philippine Islands — 
The relation of religious beliefs and economics to tlie 
environment is well illustrated by an important 
memoir on the Ifiigao, who inhabit one of the most 
isolated districts in the Philippines. They have 
jiractically no foreign market for their products, and 
for their imports they must pay middlemen’s profits 
three or four times over as well as high transport 
charges. J liey live m a sciics of mountain valleys, 
and this isolation l<‘ads to hostility between the 
groups The country is fertile, but the climate most 
uncertain, the latter directly afiecting crops and 
health, and indin'ctly, it has been a factor which the 
writer (Mr. E E Barton, UmverMty of California 
Publications on Arch.eology and Ethnology, vol xv. 
No 5) calls “ one of the richest religions in the woilil,” 
for in order to obbim the favour of good weather and 
consequent good crops, the Ifiigao performs a loimd 
of religious feasts, the jirovision of animals for which 
IS the principal economic motive in his life The un¬ 
certainty of the climate causes much disease, and 
expensive religious feasts must be given to relievo 
sickness “ Tlic wealth of the religion has arisen 
from the variation of climate and the rougli and 
dangerous nature of the mountains, aii<l the jienls 
of the torrents and the landslides. Religion is a great 
factor, tile greatest by far in the commeicial nctu ities 
of the tribe and in’ the economic activities of tlie male 
Ifugao ” This si]r\ cy of an isolated tribe living under 
special conditions whicli promote isolation aiul super¬ 
stition, IS most instructive 

Parasitology in S Africa.—I n the South African 
Journal of Science, vol. xvni , 1921, among the reports 
of papers read at the South African Assotiatiou for 
the Advancement of Science, we note Dr A. J’ortcr’s 
abstract on the life-histories of some trematodes, 
including the two African species of Bilhar/ia infect¬ 
ing man and the liver tluke of sheep, the interme<hatc 
hosts of which in S. Africa liave been ascertained 
Prof H. B. Kantham records observations on parasitic 
rotozoa m S. Africa, including an Entamceba— 
eheved to be new—from the horse. 

MyriaI’Od.a.—T he attention of workers on this 
class may be directed to two recently published 
papers—one by Mr. H, W. Brolemann in Proc. R. 
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Soc. Edinburgh, vol. 42, 1922, on material collected 
by Capt. W, E. Evans during the Mesopotamia 
campaign, comprising 17 species, and by Mr. R. V. 
Chamberlin, in Proc. U S Nat. Mus., vol. 60, art. 7, 
1921, on the centipedes of Central America. 

Cretaceous Fossil Rbi’TiLEs in India. —Dr C. A. 
Matlcy, whose services were lent to the Military 
Accounts Department in • India during the later 
stages aif the war, took the opportunity of mapping 
in detail arounil tlie cfintonment of Jubbulpore the 
cretaceous formations locally known as the Lameta 
beds, which are found underlying the great sjiread 
of trap-flows in the Central Provinces In a paper 
published in the Records of the Geological Survey 
of India (vol Ini., Part 2), Dr. Matley shows that 111 
this area the Lametas and trap-flows follow in 
conformable succession above the so-callcd Jubbul¬ 
pore group of the Gondwana system of freshwater 
beds. Accepting for the Lametas an age ot albian 
to Cenomanian, based on correlation with the marine 
cretaceous beds of western India, the lowest trap- 
flows are probably not younger than middle 
cretaceous, while the Jubbulpore group, which was 
regarded by Ecistmantel on paluco-botamcal evidence 
a.s middle Jurassic, should now be included in the 
cretaceous system. Dr Matley's work thus tends 
to restrict the stratigraphical range previously 
accepted for these associated formations, and his 
observations, which were necessarily hurried in 
places through official duties of an entirely diltereiit 
sort, indicate the desirability of making a detaileil 
rc-cxamination of the strata immediately below and 
intercalated with the Dc'ccan trap-flows 111 the 
Ontral Provinc<;s of India The Lameta beds arc 
famous a.s having yielded the fossil bones on which 
Lydekker iounded the dinosaiinan genus Titano- 
saurus Dr. Matley, 111 the course of his work, 
collected further veitebrate remains from previously 
known localities and discovered some new occurrences 
The locality from, which General Sleeman, the famous 
suppressor of “ thuggy," tir.st obtained fossil bones 
in 1828 has been exjilored systematically with the 
lielp of olficers lent by the (ieological Survey of 
Ifulia, and a large quantity of fresh material has 
now been obtained, including about 5000 .scutes as 
well as some hundreds of bones, which will certainly 
yield results on critical cxaminaticn of the greatest 
paliToiitological interest 

The Struciure of Rockall. —In June la.st year 
Dr. J. B Charcot, cruising in the Pourquoi Pas ', 
visited the httle-known i.sland of Rockall, which lies 
some 200 miles west of the Hebrides. One of his 
chief aims was to obtain rock samples in the hope 
of throwing further light on tlio origin of this 
curious rock In this Dr Charcot w’as succes.sfiil, and 
to an account of Ins cxpenenci 4 > m La Geographic for 
May J922, is a<ld(<l M A Lacroix’s rejxjrt on the 
geological collections The prevailing rock of the 
island IS accoarse-gramed aegirine granite of a .some¬ 
what unusual but not unique type The so-called 
rockall^e which was described by Prof. J. W Judd 
some twenty-five years ago, turns out to be relatively 
rare It is a fine grained rock with more aegirine 
than the normal gianite, and it occurs only in patches. 
Previous to Dr. Charcot’s visit the only rock specimens 
from the island w’ere rockalhte All the rocks contain 
elpidite. which is known also in certain beds in Green¬ 
land. ' Dredgings in the vicinity of Rockall brought 
to light basc.ltic rocks, probably the remains of a 
submerged plateau of basalt, as was suggested some 
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years ago by Prof. G. A. J. Cole. There can be little 
doubt that Kockall is the last remnant of a former 
extensive land surface. 

• 

Thk Geological Mapping of the Globe.— In 
these columns attention has been directed from time 
to time to the maps issued m connexion with regional 
memoirs, such as those on Australian states, Smai, 
and Mesopotamia. We may now add r,ange Koch’s 
geological map of Pakeozoic strata in north-west 
(Greenland, r : 2,000,000, attached to his paper on 
“ Tile Stratigraphy of North-west Greenland ’ {Med- 
dch'lser fro Dansk. geot. Foren , vol. v , No if, 1920— 
foreword dated May I9if) In this mcmoii the 
earlier PaI.eozoic systems arc shown to have been 
m^•olved in the Caledonian folding, which is thus for 
the first time traced across the Atlantic interval. 
H C Wilson, m “ The Geology of tlic Western Kail- 
w.iy ” (CieOl. Surv. Nigeria, Bull. 2, 1922, price 
175 Od.). includes a coU)ured map of country north 
t)f L.ig<)s, scale i : 250,000. and records Kocene beds 
near the coast, followed by areas in which composite 
gneiss IS piomment. An immense amount of informa¬ 
tion .IS to geological knowledge of the countries 
bordciing the Pacihc has been brought together m 
the Proceedings of the First Pan-P.icihc Conference, 
part 3, published at the office of the Honolulu Star 
Bulletin, 1021 M. Emm dc Margerie {Annales de 
G6ogtaphie, vol xxxi., p. 109, 1922), m criticising, 
witli a (jiiciy, " IJne nouvelle carte gcologiqiie du 
moiide > ’ points out that the production oi such a 
map is beyond the powers ol any one geologist 
While indicating defects in .1 recent publication, he 
proNKlcs valuable notes on material not yet utilised. 
Hence his ess.iy usefully records a number of publica¬ 
tions on regions recently ex])lored. 

(iiAZR Storm in America --TJie great glaze 
storm of February 21-23 the Upper Lake region of 
the I'mted States of Ameiica is discussed by Prof. 

A 1 Henry and Messrs J. JC. l.ockwood and 1 ). A. 
Seeley of the IJ S Weather Bureau, .md is published 
111 tile I' S. Monthly Weather Reeiei,' for February. 

A laig€* .iinount of damage w.is done to ovcihead 
telegraph, telejihone, and other transmission lines 
ui^ the upper Mississippi Valley and m the Slates of 
Wiscotisiu and Mndngan A sciioiis loss was sus¬ 
tained 1 \- sh.ide and ornamental trees and orchards, 
a loss wlii.'h cannot be replaced within the lifetime 
ol the jiU'Cnt geiicr.ilion. The storm, in common 
with others dl d similar nature, had a cold suiiace air 
current which was ovcrnin by a wanner current, 
the ram which was condensed m the upper current 
falling iijion objects having a temjieia lure some degrees 
below 32° F. was frozen as it reached them. Thedu- 
rnetcT ot tlie icc-covered wires vaiied from a few tenths 
<t{ an moll to 2-5 m. or more, lorming a rod ol ice as 
till! k as a m.in’s wnst, and added to this was the weight 
ot icicles winch formed along the wires, often ' cry close 
together, and varypig m length from 3 to 12 inches 
Often 2 or 3 miles of telephone wires went down at one 
tune At Oshkosh a small piecc'*of ice-cove‘red branch 
wciglied 2 pounds , without the ice it weighed 2 
ounces. Jn Michigan the icc, slcid, an^ snowstorm 
was one of the heaviest on record. Milhous ol dollars 
worth ol property was destroyed. In man>«orchards. 
•^ 5*75 cent, of the older trees were broken off 
entirely. At Arcadia a short twig weighing 1 ounce 
had an ice coating of 2 pounds. Several observers 
reported the icc coating to weigh 20 to 40 times as 
much as the supporting brancli or wire. 

New Theory of Cyclones. —During llio last 
years our knowledge ol the actual movement I 
ot the air in a cyclone has increased materially, i 
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and it has become more and more difficult to reconcile 
it with the theory of cyclone formation advanced by 
Ferrcl 60 years ago. It is only recently that the 
work of meteorologists in this country and abroad 
has led to a more satisfactory theory, which has 
'been given a pieciso lorm by Bjerknes and his 
son J Bjerknc.s, m a sA-ics of pajieis dating from 
1917 to 1921. A thoroughly readable account of 
the pre.sent state of the theory will be found in an 
article by Dr. •K. Kuldbiodt in the issue of Die 
Wissenschaften for May 26. According to Dr. 
Kiihlbrodt the north polar regions aic covered by 
a cap «)t cold air which thins out as it extend.s down- 
w.irds into temperate latitudes and eiuls in general 
about latitude 40”, but may disappear .it latitude 
50’ over a few degrees of longitude. Above the 
cold cap IS a considciable thitkness of warm air 
derived from the south and liaving a motion to the 
east. Where the surface of sejiar.atioii of warm and 
cold air comes down to the c.irtli's surt.aco at an 
unusually hi^i latitude a cyclone is imxUiccil, which 
is < aiiKsf to the east by the movement of the w.irni air. 
The distribution ol wind and wcather«to be expected 
m such a region is shown to bo m agreement with 
observation. 

WiiArHER AT Blue Hill, II S —Mctcoiological 
observations made at the J^lue Hill Ubservatoiy'. 
under the direction of Prof. AIc:?ander Mc.Adie, during 
1921, arc published m the Annals ot the Astionomical 
Observatory of Harvard College. 'I'lie observational 
data comiilcte an unbroken period of tlurty-six 
years, 1886-1921, and include pressure, temperature, 
wind diiection and velocity, liuniidily, sunshine, 
cloudiness, and precipitation. It is estimated that 
the series should extond over at least fifty years for 
the establishment of projicr normals. A table is 
giNcii sliowmg advance of the se.isons for thirty-six 
years, 1880-1921. It is interesting to note that the 
earliest autumn frost for the whole period occurred 
on August 21 in 1908, and in this year the first snow- 
lall m auiumii occuired on December 7, wlucli is the 
latest ol the wJiolc period, an anomaly which would 
scarcely be oxpecte<l. 'J lio rainf.ill table giving tlie 
monthly amounts for the several ye.irs shows a large 
and varying r.inge of measurement in all months. 
Tile avcuige annual rainlall is 46- <>9 in., ranging from 
.|•7ln for March to 3-20 in for June 

A DiH'Kre.nital Kkfraciometer —Messrs Bell¬ 
ingham and Stanley, Ltd. has constructed a 
difterential refractometer for mea.sunng very small 
differences between the refractive index of two 
iKjuids. rile design of the instnnuent is ba.sed oil 
the method ilescribed bv Hallwachs The liquids 
are containe<l m a glass cell and are separated by a 
thin glass plate. Light from the soifrce is admitted 
to the Injind of lower refractive index at grazing in¬ 
cidence on the separating glass plate, which it traveftes 
and then passes through the second liquid at a 
small angle to the glass plate, the magnitude of this 
angle depending on the difference between the 
retractive indices of tlic two liquids By means of 
an observation telescope the axis of which is ap¬ 
proximately in the plane of the separating glass 
plate, the limiting position ol the emergent ray from 
the coll can be observed and the position measured 
by the screw motion wliicli rotates the cell with its 
supporting table In the case of lujuids having 
indices approximating to lliat of water a difference 
in index of o-ooooi corresponds to an angle of emerg¬ 
ence of abtiut ^ of a degree, 'flic instrument can 
thus be made extrenvfly sensitive, and is particulaYly 
valuable for the detection of small quantities of 
impurities in litjuids. 
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Annual Visitation of the National Physical Laboratory. 


A LARGE number of visitors were present at the 
National Physical I^aboratory on the occasion 
of the Annual Visitation on June 27. The guests 
were received by Sir Charles Sherrington, president 
of the Royal Society and chairman of the General 
Board; and Sir Joseph Petavcl, Director of the 
/laboratory. As i.s usual on such* occasions, the 
various departments wore thrown open and an 
interesting series of exiiibits was arranged, illustrative 
of the work earned on in the institution. 

In the Department of Aerodynamics, exhibits 
were shown in most of the six wind tunnels. In 
the largest of tliese, which lias a cro.ss section of 
14 ft. X 7 ft, an aerofoil model was .set up showing 
the methods of measuring the lift and drag. The 
section of the aerofoil under U‘st was on a scale 
approximately one-fiflh of full .si/e. In another 
channel wtTc shown additions made to* the standard 
type of balance, whereby for one setting of the model 
tfie component forces aiul moments in three directions 
can l>e detcrminctl. Tins represents a considerable 
saving of lime in the process f)f testing 'J'hc dis¬ 
continuous flow of air past a barrier w^as <lemonstrated 
m an elfcctivc manner by means of smoke released 
into the stream of ai^ before it reached the obstacle. 
Other exhibits included an aeroplane model showing 
the method of^oblaming the distribution of pressure 
over the wing, an apparatus used for determining the 
thrust and tonpic of model propellers, and an in- 
gemou.s wind direction finder. 

Tlie additions to the Engineering Department, 
consisting of a large experimental shop and a set of 
offices, have been complctt'd during tlic yi'ar and have 
much rohexed the longcstion Among the cxhibit.s 
wore tu'o macliim*', for testing the cMiciency of spur 
gears and chain rlrives In both of these machmes 
the regenerative principle is made use of, so that the 
power consumption is only that absorbed by the 
element under lost Thus, to determine the Josses 
corresponding to an actual transmission of 100 li.p , 
a power of tlie order of 5 li p suffices The efficient 10s 
can be ineasureil to an accuracy of o-i per tent. A 
new maclnnc for testing reinforced concrete sl.ibs and 
columns was also shown The slab specimens can 
be tested in sizes np to lO ft x O ft anti 14 inches in 
thickness, and the toliiiniis from 8 to 20 feet in 
lengtJi ; ■ the maximum load is Oo tons It was 
interesting to note that it was found possible to 
support tlic columns by means of knife-edge pivots 
During tlie year, a plani has been completed for the 
production of asphalt road carpets. This enables 
tlie constituents to be mixed accurately in the 
proper projiortj^ns, piior to laying and testing m the 
standard road-testing machine Other exhibits in 
this department included apparatus de.signcd for 
th? mea.siiiement of the tempeiature and pressure 
of the oil him in lubricated journals, the investigation 
of heat losses through pipe covers, tlie dctennmation 
of the fatigue ranges of stress in materials by the 
strain metliod, and for the invcslig<ition of the 
detonation of a mixture t)f an and ln{uid fuels in 
closed vessels. 

In tlie Metallurgical Department, a much-necde<] 
extension of spate has been provided during the year 
by the addition of an extra floor on the Wernher 
building Considerable attention has been devotetl in 
this Department during recent years to the study of 
aluminium and its alloys, and examples w’ere shown, 
of^ an alloy developed at the I^aboratory which' 
IS specially suitable for aeroplfine engines Pistons 
and piston rings of this material were on view. A 
specimen of aluminium was exhibited which had been 
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submitted many times to an alternate treatment of 
rolling and melting without any effect on its tensile 
•Strength. A very effective experiment was shown on 
specimens of an aluminium-;;inc alloy, which were 
I heated in a furnace at a temperature of 370® C. and 
I then quenched by immersion in water. Within a 
enod of five minutes, a considerable generation of 
eat occurred—dne to the breakdown of an unstable 
solid phase—which rendered *the specimen almost too 
hot to Ce held in the haifd. *An interesting series 
of micro-photographs, taken during this period, 
showed the .structural changes occurring, which 
arc accompanied by great variation in hardness. 

In the section of the department dealing with 
refractory materials, a new recuperative gas furnace, 
working under natural draught, and intended for glass 
melting, was running, while m the section of aero¬ 
nautical chemistry the viscosity method for cliaracter- 
ising deterioration of fabrics was demonstrated. 
Other exhibits in the Metallurgical Department were 
a high temperature thermostat arrangeil for obtaining 
very slow rates of cooling, and an ingenious relay 
for controlling furnace currents 

111 the Heal Division of the Phy.sics Department, 
various methods for the measurement of thermal 
conductivity w’cre demonstrated. These included a 
new apjiaratus for dealing with thm sheets of material 
and for studying the eitects of pressure on the thermal 
conductivity, a large scale apparatus lor experiments 
on insulators for cold storage purposes, and a similar 
apparatus whuJi has been use<l for measuring the 
conductivity of a senes of building matiTials A 
method for investigating the convection of heat in 
transformer oils was shown and also a device for the 
automatic operation of a \cnlilating valve with small 
changes of temperature of the air inside and outside 
a room Various types of hygrometers w’erc also 
exhibited. 

In the Tliermometry Division a new’ type of 
resistance bridge was shown with <lials reading to 
0001" (' . with a platinum thermometer of 10 ohms 
fundamental interval 

In the Radiology Division apparatus designed for 
tlic X-ray spectroscopic mvestigatipn of .structure 
of materials, the measurement of radium salts, tlie 
standardising oRbanum jilatmo-cyamdc pastilles, the 
investigation of protective values of X-ray materials, 
and the X-ray examination of nl'etMs were ex¬ 
hibited 

In the Optics Division, various types of apparatus 
for measurement and specification of colour were 
sliown. These included a Nutting monochromatic 
colorimeter, a Lovibond tintometer, a Jiawtree 
colorimeter, and a trichromatic colorimeter for 
standardisation purposes designed and constructed 
at the Laboratory. In the latter mslrunicnt the 
mixing of the tliree primary cokyirs is accomplished 
by rotating a periscopic pn.sm winch passes rapidly 
iri front of three soct*onal openings of variable angles 
in which the coionr^’d filters are placed. Among the 
exhibits in tJiis division was also a differential refracto- 
meter for liquids Iiaving nearly the same refractive 
index, wlflle a new immersion method for measuring 
the internal bore of a glass tube was also demoicstrated. 

The Metrology Department (Glass Testing Section) 
showed a new equipment designed for the accurate 
calibration of hydrometers against a hydrostatic 
balance. The lupnd in which the Jiydrometer is 
immersiyi is surrounded by a watev bath controlled 
by a thermostat. The whole of this apparatus can 
be moved under a special balance from the scale pans of 
which are suspended two plummets of the same mass 
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but differing in volume by i oo c.c. The density of the 
liquid » thus obtained directly by weighing and is 
compared with the hydrometer under investi^tion. 
The balance is of special construction ancbis provided 
with inertia bobs at the ends of the arms to counteract 
the damping due to the movement of the plummets 
through the liquid. Other exhibits in the Metrology 
J^iepartment included a series of instruments for the 
precLSion measurement of engineers' gauges and a 
vortical intcrferejice apparatus for testing the flatness 
of surfaces, line standards and comparators. 

In the Froude ^^tional Tank experiments to 
determine the reSLStance of a ship form in artificially 
created waves, and the xnethod of taking con¬ 
tinuous records of resistance, pitching angle and 
pitching period were demonstrated. The object of 
this work is to obtain data as to the loss of speed of 
dilfcrent designs of ships under servux' conditions 
It IS mtcr<?l>ting to note m this connexion that 
observations of full size ships have been taken by 
members of the staff in voyages across the Atlantic 
in tliree types of vessels, liners, cargo steamers, 
and oil tankers. Apparatus was also shown for dotor- 
mining forces on a ship's rudder, the maunmvring 
power of a ship's form, and the resistance of a seaplane 
mochO on the surface of the water 
Many interesting exhibits were on view in the 
\ arious sections of the Klcctricity De,'partmcnt The 
Photometry Division showed a method of determin¬ 
ing the spectral distribution of energy in arcs having 
cores of different materials, and of measuring the 
transmission ratios of coloured glasses intended as 
standards for ships’ navigation lights 

The Alternating Current Section demonstrated the 


speed regulation of a D.C. motor by means of a rcla- 
rively small phonic motpr directly coupled to it. 
The Direct Current Section showed apparatus for 
experiments on moulded insulators and olier insulat* 
ing materials, tests on buried cables and on energy 
losses in a 3-core cable with three-phase current. 

In the Standards Soctfen. an air gap for dielectric 
tests on mica and thin sheet matorial.s was shown. 
This consists of very accurately 11 ,it .steel plates 12 
cm.s. in diameter, separated by distance pieces of 
quart/., so as to give an accurately parallel gap. The 
apparatus can be taken apart and the gap reproduced 
to within o-oooi min. In connexiun with the above- 
mentioned apparatus, a machine of the optical lever 
type has been evolved for measuring the thickness 
from |xnnt to point of sheets of mica or other thin ' 
material. 

A standard multivibrator apparatus for radio- 
fre(|iicncies wa.s shown by the same section. In this 
apparatus a wave w’ltli a sliarp peak is produced, 
having a frequency of 1000 per .sec. From this, by 
the help of a highly resonant circuit, every harmonic 
up to the hundredth may be picked out, thus provid¬ 
ing a senes of accurately sjiacefl railio-frequencies. 
Ihe fundamental is kept constant to 1 part m too,000 
by a tuning-fork control. A second multivibrator, 
which can be controlled from tlic first one. has a funda¬ 
mental of 30.000 jier second and gives a further senes 
up to 1,000,000 per second 

In the Wireless Section, directional .measurements 
of spark and continuou.s wave stations were shown, 
the pliotogrciphic reception of .signals on a string 
galvanometer, and a new type of thermo-junction 
ammeter for high fre(]uency. 


Agricultural Research in Great Britain. 


'T'HE “ assistant principal ” at the Ministry of Agn- 
■■■ culture, Mr. V E Wilkins, has prepared a 
valuable jximphlet.^ which gives a useful account 
of the various forms of agricultural research that are 
being supported finaiiciallv by the State. As is well 
known, the Ministry decidtHLl to concentrate research 
at definite institutions , Rothamsted is concerned 
witli plant nutrition, soil pioblems, and plant 
pathology ; (ambridge has entrusted to it plant 
and a.iiTTial breeding, ami animal qjitritiun J^ong 
Ashton. branch of the University of Dristol, deals 
with fruit growifig and lu eseiving ; plant phy.siology 
is dealt with at the research institute attached to 
the Imperial College of Science . dairying at Reading , 
animal pathology at the Roval Veterinary College , 
agri(,iiltiiral zoology at Binningham ; helminthology^ 
at the London Scliool of Tropical Medicine, agri¬ 
cultural economics m Oxford ; plant breeding, wi(li 
particular ndcrenci* to Wales, at Aberystwyth ■ fruit 
growing ami hops at East Mailing; anil nursery 
and market gardening a1 Cheshimt Besides these 
research institutes < 1 ml stations the Ministry has .sot 
up a system of advisory centresdrom wlm h’lnloniia- 
tion m respect of specific subjects is disseminated by 
advisory ofiiccrs wlio also, m many c<is<*5, tindeitak'e 
a certain amount of research 

(a) Ihc Sotl and lis Effect on Plant Oroivth —llws 
fundamental subject has been ontriisteil to the 
Rotham.sted Experimental Station, which is con¬ 
cerned. among other things, with the examination 
01 tlie soil in its relation to bacteria and protozoa, 
and an account is given of the arduous nature of 
the research aloi\g these lines. The nitrification of 


*" Ministry of Agriculture and Fisli, rle^. Agncidtiiral Research : 
the tanner; A Relief Recent Achievement.” UFv. IC Wilkins. 
168. {London r H.M. Stttionaiy Office, 192a } 34. Qd net. 


NO. 2750, VOL. Iioj 


organic nitrogen alone has demanded the services 
of eight research workers, who m many cases have 
worked night- and day-sluft.s An interesting form 
of investigation undei taken at this station is con¬ 
cerned with tlie production of artilnial farmyard 
manure Duiing the later stages of tin* war. and 
subsequently, until the agnciiltiiral jiolicv of the 
Goveiiiment was altered, there was a ]>rospect of a 
supcrabumkincc of straw, more, m fael, than could 
b(* dealt with as food ami litter by farm animals. 
J he Rotham.sted investigators set about devising a 
means of converting tins straw directly into famiyard 
nianuie, and the re.sults arc most encouraging, 
altliough now. with the reduced area of tillage land, 
the necessity for such conversion is no longer pressing. 

At the same station much work has been done on 
till' inthionce of colloids on the water-content of soil, 
and on the mecbamcal operations concerned with 
Ullage Most ingenious clcctriuil methods are also 
being cx])loitcd to <ietermine the relation between 
.soil acidity and eroji production, and the list of 
publications that ha\<‘ been issued from Rothamsted 
during io20 and i(>2i shows the extraordinarily 
varied character of the work being conducted at this 
famous station 

{h) Plant Lireedinf’ - The jirobleins that are being 
investigati'd along this line are concerned with the 
baking qualities or strength of English wheat, with 
the production of cereals possessed of a straw stiff 
enough to stand up undei adverse circumstances, 
with immunity to disease, with the increase of the 
number of grams m the ear, with the production of 
diardicr varieties of winter oats, with the relationship 
of nitrogen m barley giain to the quality of the 
produce, and with the production of potatoes immune 
to wart disease. These problems are being dealt 
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with chiefly at Cambridge; while Aberystwyth the 
Welsh plant-bi ceding station, is concerned principally 
with the discovery of the production of new and 
improved herbage plants which must be so important 
in the West of England from the point of view of 
pasture and meadows. 

(r) IHant Physiology —The chapter on this siibiect 
opens witli a suggestive discussion on the fundamental 
principles involved in crop production. These prin¬ 
ciples are concerned with the caiisen that determine 
heaw croiiping and light cropping, resistance to 
disease, and the formation of llower-biids on fruit- 
trees. file electrical treatment of crops is also 
receiving attention at Kothamsted, the Harper 
Adams Agricultural College, and on a station nSar 
Uurnfnes lo ipiote from the report, " I'hore is no 
doubt tliat electrical discharge will increase plant 
growth, and it is hoped that it will be found possible 
to continue the patient experimental work that has 
been going on for some years, for it seems certain 
sooner or later that electricity must plaj- an important 
part on the farm in increasing crop production '' 
id) Frmt-grqming ami Presemag —Fruit problems 
are being dealt with mainly at the horticultural 
station at Long Ashton and at East Mailing in Kent. 
Much suggestive work has been done on the problem 
ot fruit sTocks, a subject that has hitherto been 
very confused and unsatisfactory. The Paradise 
Stock, for Distance, h<i.s been proved to be a mixture of 
several varieties, and it woukl appear that even the 
crab stock may be graded into several classes, each 
which has a distinct influence on the scion that is 
grafted or budded on to it This subject is in¬ 
separably connected with the development of the 
root system, a lino of research to which the late 
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Mr. Ihckering gave much attentlbn, showing that 
i^t was quite unnecessary to give the amount of 
attention that is usually bestowed upon planting 
This uncxy«cted result appears to have been con- 
firmed at Long Ashton, the original root system 
playing practically no further part in the growth of 
the transplanted tree, which seems to develop a 
new root system imicpendent of the old. Work on 
ringing, pruning, disbudding, etc., also promises to 
have an influence on commercial production, while 
much light is being thrown upon the problem of 
manuring of fruit. This station has also contributed 
largely to our knowledge of the factors that determine 
the production of high-gfade cider and perry 

{e) Plant Diseases. — In no department of the 
Ministry s scheme lias more activity been shown 
c direction of plant diseases. At the 

bchool of Jiotany in Cambridge special attention has 
been given to the silver leaf disease, a*trouble that 
IS increasing markedly in this country, and is now 
no longer confined to plums, but has spread to 
apples and other fruit-trees. How destructive the 
disease may be is proved by the fact that an applc- 
orchanl of about 6 acres, near Wisbech, showed 
more than looo trees attacked by this disease, the 
cause being attributed to carelessness in prumin; 
and the neglect to protect the woun.ls thus caused 
Space docs not permit of the publication ol details 
in the departments of animal husbandry animal 
breedins, dairying, animal diseases, and agnciiltuial 
economics, but enough has probably been said to 
show what an enormous cliange lias come over the 
country in respect of the jirovisioii for agricultural 
research under the enlightened policy pursuerl by the 
Ministry of Agiiciilture. ■' 


The Magnetic Work of the Carnegie Institution.^ 

By Ur. C. CiiKiji-, F K S 

Mr. J A. Fleming describes the construction at the 


PHI', primary object of the volume rclerrcd to 
below IS to chronicle the results ot observations 
made on land by meiiihcrs of the Ucparlmcnt of 
Tcrrestilal Magnetisin ol the Carnegie Institution 
Washington, from riji j to mao During that jrcriod' 
1747 stations were orcujiied, bunging uji to .loaS the 
number ol land stationsoccupicd since the world survey 
began in 1905. Even the general reader will find much 
to interest him lu the licid olrscrvers' rejioits on jip 
98-222 Mr. F. Hrown, for instance, who travelled 
over large areas m Clima, Atoiigolu, .Mancliuria Uppci 
Burma, the Camcroons, and h'lemli Fijiiatoiial’.Vfric.i 
and who crossed llentral Aliic.i Irom Angola to 
Mozambique, rcl.ites .idvcntiiros with biigands lions 
witch doctors, .uid n.itivc kings 

There is also a general account of the land iibslrn- 
ments enijiloycd, references being made to earlier 
volumes lor constructional det.iils Plate 2 gives 
illustrations of the mstruineiits sujiplied by the 
Department to Captain Ko.ild .tmnndsen's Maud 
cxircditioii. Dll p 9 tlicrc is an expLuiation of the 
two standards which have bicn nscil the e.irhor 
denoted by C I W. (Carnegie Institution, Waslimgton) 
the later by 1 ..M S (Intern,itioiial magnetic standards)’ 
rhe use of the latter term tor st.indards winch have 
not received intcrn.itionnl sanclion is somewhat open 
to criticism ^ 

The observalioiuil results occnjiv .some 07 jiagcs 
and later in the volume there is a detailed dcscrnilion 
of the stations Some of the more jnctnrcsiiiie places 
visited arc illustrated m seven plates. . 

lloaorches (,f ihc l)cp,irtineiit of Tcrreslridl Magnclism, v.I a j uirl 
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..... J ... * C.CSC.1UU3 Ulc construction at the 

headquarters of tile department, at Washington of 
a new noii-magnctic Imilding for c.xjx-rimcntal work 
It IS of considcr.al,le size, 28 ft, x 5,, ft. ground area, 
of double-walled concrete. Provision is made for the 
supply of vvMter, gas, compressed air, and electric 
ciicuits foi-direct and alternating current The cost 
exclusive of tluMntcrnal eqnijmicnt, was 8500 dollars’ 
A magnetic siirycv made after the completion of the 
building showed dilferences ol 2' in,,dip anil 2sy in 
hoiizontal force between the north and .south ends 

t 1 I *■'I ‘■'■‘■"■■'I '"‘■■‘'’ing from minute 

->1V ot delects in dip needles 1 Ic ail vocates the use ot at 
least four needles at each station, so as to recognise with 
certainty when an individual needle become.s I uiltv 
A dcscnjition by .Mr S J Barnett of a new sine 
galvanometer for determining If (horizontal force) is 
ol special interest at the present moment The con¬ 
struction of similar instruments has been simiillane- 
onsly in progress in .tmerica, Jlljlan, and England 
riie instrument des.-ribc.d by .Mr. Harnett is much 
srn.illcr than that recently described to the Rovil 
Society by fir. F Ic Smith. Its coils, of aiijiroM- 
m.itcly 30 ems, diameter, are wound on Carrara 
marble. ^An approximation is made to the llelmlioltz 
arranpment, but the coils are really spirals. It is 
hojicd to me.isure 11 with an errorless than i m 10 000 
.A prehmin.iry comparison with the I M S standard 
mentioned above gave a discrepancy of only 0-7y or 
I part in 2 3,000, but the con.stants of the iristnim’ent 
arc as yet to some extent provisional. 

-Mr. } A. Fleming aho deals with the results of 
comparisons, I'.iicct and indirect, between Carnegie 
Institution instruments and the standard instruments 
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in use at a number of observatories. He claims that 
the results show, first, that the Carnegie Institution 
standard's are in every way satisfactory, and second,, 
tliat “ the absolute precision obtainable wit]^ carefully 
desiimed magnetometers and (dip) inductors, pro¬ 
vided instruments are carefully used and comparisons 
are made with reliable standards at least every two 
or three years, is of the order o'-2 m decimation and 
inclination and of the order o-oooijjH {i.e. iy in 
England) in horizontal intensity." H this be true, 
the gain in accuracy to be hoped for from coil instru¬ 
ments IS not great. If. however, as stated on p. 468. 
a complete observatioif of H with the coil instAimeat 
occupies only 2 minutes, its'use at an observatory 
would represent a great economy of tunc, always 
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provided little time is spent on keeping the apparatu.s 
up to the mark. 

However this may be, what is really more wanted 
is a coil instrument for measuring V (vertical force). 
Base line values of V curves are at present dependent 
on <lip circles or inductors. Even if the accuracy 
claimed by Air. Fleming ^)r dip inductors be con¬ 
ceded, it must be remembered that an error of o'-2 
m the dip at a place where the value of II is only o-oj 
(the approximate, value at the base station of the 
Australasian Antarctic Expedition J012-13) leads to 
an error of about 907 in \'. TJius a coil instrument 
which could give V directly, to within ±57 even, would 
l>c an immense improxemcnt on a dip inductor for 
use in high latitudea. 


New Social Coleoptera.' 

By Dr A. D, Jmms. 


I F we regard as truly social only those insects m 
which the jKirent, or parents, live with llieir 
ollsprmg, protecting and teeding them, there ha\o 
been known hitherto but three groups of beetles 
winch come into tins category, naiiudv, the J^laly- 
podul.e, Scolytida-, and Passahdio Piof. VV. M 
Wheeler h.us recently added to the list two gcner.i of 
Sibaind beotle.s belonging to the family Ciicujula', 
disco\crcd by him 111 Biitish Guiana The beetles 
in (|uostion aie Co(Ci(lotro^hus sociali<; and F.uudu- 
siiius wheclen botli ot Schwartz and liarber The 
hulk ol Ins observations concern llie liist-mentioncd 
insect, the other species being a^ipan-ntlv rare. 
The beetles enter tlic hollow petioles of a la-guminou.s 
tree 'I'aclngidia ami either boie their way in, or gam 
admittance through jicrforations previously made by 
other insccf.s Tliey entci <“ither a.s a single pair, 
or one beetle enteis and is veiy soon j<iincd by an 
individual ol the ojiposite sex. Upon taking posses¬ 
sion of their future liabitation the beetles r<-mo\c any 
loose pilli, or tlic remains ol previous tenants, by 
piisinng tins debus into tlie (lointed ends ol tlic c.ivity 
by moans of tlioir ll.ittened heails This bohaciour 
bungs llx- mseits int<j cont.icl with the outcunost 
lavci of pith adhering to tlic W'ails of the c<ivity, 
and certain stiips ot mitntive parenchyma The 
latter liss"e forms tlie tfiod of th<* bcclles, aiul is 
also shaii-o i v young (.’occuhe of the species Psfiitio- 
CfHCUs Inoniciur, whicli soon begin to enter the tioliolc- 
cavily By meant ol the leeding action of tin- beetles, 
the strips become concerted into grooves, the coccids 
stationing tlu'insclv('s in a low in each groove 'llie 
bcelles caiefully avonl soiling then food niatcii.il and 
store tlicir fi.uss m the areas between the grooves 
They I.iv tlieii eggs along the frass ridg<'s, and the 
larca- which h.itoh out feed upon the .same nulnlne 
parcmliynia as their parents When matuie. they 

' W M WIk'cIo. " \ Study of «<iiin'' S<ki.iI nnUcs m linli'h 
an<l of lln-ii KtldtioiK to ilio Uit-riani l.n ZfWopjfa, Ki w V< rk, 
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construct brown cocoons within which pupation 
occurs The beetles emerging from the laltoi remain 
m the petiole with tlie original p.ur , tTu )- mate and 
produce eggs and larvie in turn, thus h-ading to the 
climax stage ol the colony, which may eventuallv 
consist of several dozens oi beetles ol liotli .sexes, anti 
many larva* ami piip.e m .dl stage.s of devolopnieiit 
The Coccida* also imtc.ise in nftniber, so that the 
cavity ol the petiole sometimes becomes crowded 
with inmates In the meantime, itic old and 
exlumsted beetles die off, and their bodies iiie con¬ 
signed to the ri'fuse accumulations alri-ady meiilioned 
When tins crowded comhlion is re.ichcd. beetles 
begin to Icrive the colony either singly or in pairs .ind, 
.seeking otlmr petioles, thus louiid new colonies 

IVjth the larva- and imagines of the ( occi(lolro[>hus 
sola It honey dew* from the coccids by “stroking’’ 
the l.itler by means ol the antcnniC 'J'he relations 
of the beetle to the coccids, moreover, aic pliysiologi- 
t.illy similar to those of sx’injihile lieclles to host 
ants that supply tlicm with rcgmgit.ited liquids 
( occulnirolyhiis. like the .svmjdiiles, has specially 
modilual aiUenn.e and labium, stuii moditications 
occurung m both the larva* and adults Tins type 
ot rcl.itionslup w'llh Coccida* has not been noted 
Inlherto m any Colcoiiteia anel, ajcirt from ants, very 
lew' iiisccls arc known to have clc\eloped the alulitv 
to sola It honc\’ d(*w’ Irom among tin- Homoptera. 

It apjieais tlial the Sylvarnds liaw a more primitive* 
soii.il hf<* than .iny ot the thre<‘ fainihes of liccllcs 
l)iv\lonsly alluded to. but there is no detimte 
pic'paiation ol l.irv.il food by tlie parents. Their 
»olom(*s represent a stage 111 social development 
mtcniicdiate lietwcen tlu* families mentioned and 
(he mciely gu*gartous species ot ( ucujida*. For 
liirther details, .md m.iny interesting observalions 
on lh<* numerous .nul lielc*rogencoiis “ bioco'iiose ’’ 
ol other inseels assoei.ited witli tlic jilant 'I'aclngalia,'* 
the reader is referred to I’rol Wheeler's original 
paper 


Spectroscopic Studies of Stellar Velocities.' 


l^y Di ^Vif-LiAM J. S Lockytr. 


TN order to delernime the distribution and motion 
of .stars in space it is necessary to know four 
important facts about each star The first is its 
position, known as its Flight Ascension and Decima¬ 
tion ; the second is,its proper motion, i e the niove- 
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nieiit at right angles to the line* of sight . the third is 
the nidial volocit\ or mo\ (“ineiit towards or away fiom 
the earth : and lastly, the paiallax or distance of the 
s(.ir from the earth 

louring the last few years the accumulation of a 
large amount of such data, extending over manv* 
years, has led astronomers to the important probleiii 
of investigating the systematic motions of the stais 
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and their distances, thus leading to our knowledge 
of the distribution of stars in space, ^d finally to the 
structure of the universe. 

At the present time, however, data are most 
lacking re^rding stellar radial velocities, and any 
attempt to increa.se our knowledge in this respect 
deserves particular attention. It is, therefore, very 
satisfactory to know that, when planning the equip¬ 
ment of the Dominion Astrophysical Observatory of 
Victoria, B.C., the first consideration was given to 
its .suitability for this class of work, which it is 
proposed to make llie great feature of the new 
institution. Quite recently the first volume of 
measures has been published, and this comprises the 
determination of the radial velocities of 594 stars 
between the fifth and eighth magnitudes, the velocities 
of which have not been mcasure<i before. 

The work was commenced in May 1918 by the 
Director of the Observatory, Dr. J. S. Plaskctt, and 
Dr. R. K. Young. Jn the'following year Mr. W. E. 
Harper and Mr. H. H Plaskctt joined the staff, .so 
that this volume is the outcome of the endeavours 
of these foqr observers, who together made the 
observations, the measmernents and the reductions 
of the spectrograms, as 110 computing assistance was 
available. 

The introduction to the volume describes brielly the 
telescope, the spectrograph, tlie ob.serving arrange¬ 
ments, measuring machines, wave-lengths of spectral 
lines employed, etc. The telescope was the large 
72'inch reflector, and the spectroscope was used with 
the' Cassegrain combination of the tclescojic The 
regulation and control of tJie tcmperatuie m the 
spectrograph was at first attained by the use of a 
mercury contact thermometer actuating a special 
relay, but this was replacc<l later by the installation 
of a Callendar reconicr Considcmble attention was 
devoted to the wave-lengths of ihc lines employe<l 
in the reduction of the spoctrogranis, and the system 
eventually adopted was one developed by Dr. Young, 
which is to some extent a compromise of different 
methods and systems used by various observers. 
Tables showing the standard wave-lengths employed 
are given, and they indicate the wave-lengths used 
for 13 -type stars and for A- to F-type star.s, togethei 
with a list of iron comparison lines. 

The work accomplished may be briefly summarised 
by referring to the results of the measures w’liich arc 
brought together in various tables The first con¬ 
tains the mean velocities, with their probable errors, 


of all stars, ^3^ in hwnber, assi^d to be qf con- 
' stant velocity, including their positions; magphndes, 
spectral typw, etc. Next follows a-summary table 
of the vejpcities of the systems of all spectroscopic 
binaries, the orbits of which have been 4 et»mined 
at the Victoria Observatory. Table IV. gives com-' 
plete information as regards the details of all tlie 3287 - 
radial velocity plates of the 537 constant velocity 
stars, an average of 6*i plates per star. This informa¬ 
tion is concise, compact, and in a convenient form, 
and will be valuable for detail reference when required. 
Similar detailed information is given in Table V. 
with r6spcct to 206 plates*of 35 probably binary stars. 

It is interesting to rtiake a short reference to the 
accuracy of the determinations of the radial velocities, 
because this accuracy depends to a very great extent 
on the definition of the lines in the star's spectrum 
under examination. Thus, some spectra have clean- 
cut lines which render their measurement ea.sy, while 
others exhibit fuzzy linos, making measurements 
dilficult. TJic authors have, therefore, divided the 
probable errors into three classes. The first includes 
stars of spectral tyjjos between Fo and M (excluding 
some early F stars) which give the most trustworthy 
values; the probable errors for these range between 
'01 and i I'O kms. for the mean velocity obtained 
from all plates, and between j 0-2 and 1-2*5 kms. 
for a single plate. The second mam class includes 
about one-fourth of the A-type. about two-thirds of 
the IFiype, and the early F-type mentioned above. 
The probable errors for this group are given as 
ranging from 10*5 to /■i*5 kms. for the mean velocity, 
and from +1*2 to 4 3*5 kms. for a single plate. 

The last group embraces mostly A-type stars with 
the addition of a few B- and 0 -type, the lines of 
which are diffu.se, broad, and freipiently weak. For 
these the probable errors range from 4 i*o to 4 3*8 
kms. for the mean and from 12-5 to 1 io*o kms. for 
a single plate. 

The original programme as to the number of photo¬ 
graphs of the spectrum of each star to be secured, 
namely, six plates for each star with well-defined lines 
and eight or ten plate.s with poor lines, was almost 
carried out; the whole system of velocities here 
deduced is therefore homogeneous and a high grade 
of accuracy has been maintained. The radial velocity 
values are the result of a great amount of painstaking 
care, and their early piihlicalion is evidence of the 
industry that has been displayed in all stages of the 
research. 


Geology of Antarctic Lands. 


A USEFUL reference to recent summaries of the 
geological features of Antarctica occurs in the 
Proceedings of the first Pacific Conference, part iii. 
op . 644 (19^1)- ft is unfortunate that the vanoiis 
researches based on the results of different British 
expeditions have not been earned out in a common 
clearing-house and published as an interlocking 
series. At present three sets of quailo publications 
are appearing in our hbranes, two of tlicm under the 
auspices of the Royal Society of Edinburgh, and one 
under those of the Trustees of the British Museum. 
Mr. J. M. Wordic's observations on the Weddell Sea 
area (Shacklcton expedition, 1914-17) liave been 
already noticed (Naiure, vol. 109. p. 218). The 
geological results of the expedition from the Falkland 
Islands in 1913, financed by Messrs. Salvescn of 
Leith, are now described by the leader, Mr. ‘D. 
-Ferguson (“ Geological Ob^rvations in the South 
Slietlands, the Palmer Archipelago, and Graham 
Land," Trans. Roy. Soc. Edin., vol. liii. p. 29. 1921). 
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The unrest in the earth's crust in Oligocene and 
Miocene times is illustrated by great outpourings of 
basalt in the South Shetland Inlands. The later 
lavas of the .senes arc notably columnar, and are 
correlated with similar rocks in Patagonia. Volcanic 
activity continued almost down to recent times, and 
there is a series of andesitic tuffs and lavas that go 
back to Jurassic or early Cretaceous age. The photo¬ 
graphic IXnd.scapes m this memoir are of unusual 
excellence, The rocks collected abundantly by its 
author, are described by G. W. Tyrrell in a separate 
memoir (i/nd p- 57). They mcluflc the varied intru¬ 
sive masse.s ol Graham J.^nd and its group of Lslands, 
and the red adamellite of Mount Theodore, '' the most 
imiiosing natural feature " of the district. Mr. Tyrrell 
regards these older igneous rocks as distinctly Andean 
in type. 

Dr; H. H. Thomas {ibid. p. 8r) deals with tiie 
rocks and minerals collected from islands of the 
i region by Mr. Innes Wilson, of the FalWand Isl^ds, in 





surety art 

lexgUm^in‘ikvbujl*^5F^M^^ VH3jxjratio*i. 

* T^e reports of the ’ British Antarctic ('‘ Terra 
") Expedition of 1910, published by the Bntish 
Museum, arc concerned, however, with another 
quadrant of the antarctic region. In the geological 
^ries. Nos. 3 and 4, recent and older sedimentary 
deposits arc described by Mr. F. Debenham, from 
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Knotro.' -A. Smith Woodward's-afe^wAt .(Np., a) 
of “ Fish remains from the Upper CM R^^'Sapa- 
stone of Granite Harbour,” including Boihflt^^s; 
provides more definite infe^mation. The re'mht<mess 
and perils of the di.slnct excuse the unc^^rehttcld 
nature of the results, and no doubt also cxpla!it>,.£bte- 
handsome mcthodi of their presentation in thfe 
1911-22. G. A. J» tX 


Durability of 

By Dr. Jame> 

I T is the custom of optical glass manufacturers to 
issue long lists of types characterised by their 
optical constants, without much regard to their 
qualities of durability, which are only occasionally 
indicated. To the practical computer these lengthy 
lists are not imposing. ' Expontmee lias taught him 
that the number of sufficiently trustworthy t>pes is 
really very hunted, and tliat only in exceptional 
circumstances, that fortunately do not frequently 
arilf’, may an extension of his list be justified. But 
while the possibility remains that glass of an unstible 
hind may be used in the construction of his instru¬ 
ments, the optician has cause for anxiety in the 
knowledge that liis reputation as well as the glass 
may become tarnished. 

The J^ritish Scientific Instrument Research Asso¬ 
ciation, the function of which is to provide for the 
industry the leaven of science, has been charged with 
the investigation of the durability of glass. According 
to tlie admiiablc report^ that has rcccntlv been 
issued, '■ the object of the Re.scarch was to determine 
how far it was po.ssible to establisli simple tests by 
wliich the durability of different types and varieties 
of optJc.al glass could be t|iiickly ascertained without 
awaiting tlio results <'f experience by actual ii.se o\er 
an extended period.” To what extent tins object 
has been attained may be realised from the fr.ink con¬ 
fession at till; conclusion of the report, that “ it is 
;not possible to.recommend any .simple test by which 
the durability of an optical glass can be determined, 
with such : “liability as to avoid the chance of mis¬ 
leading user: ' f the glass in some one oiv>tIier ajijihca- 
tion of it.” With this pessimistic (oncitisioii it is 
difficult to agrees as the object has alread\- been 
attained in the ivorksiiop, if it i.s agreed tiial it is 
the rcfh'cting or transmitting (piahties of the siiilace 
with whicli tlic optician is concerned 

From the report it appears that numerous tests of 
Continental and Jlntish types of optical glass liavo 

* Koporl Ilf .III <in llic DfU rmiiwiion of ihf l>’ir >' 'itf of i 

Oplital GIrtf.s rarriod out by I' H.iifih i'p j lo pi ii. (Ilnli'h I 
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Optical Glass. • _ 

Weir French. ' • ’ 

been examined by the lodoeosin test of Mylius, ,thc 
autoclave water and .steam tests at four and two 
atmospheres of pressure, and the ‘‘dimming" test 
evolved by the Royal Arsenal Directorate of Chemical 
Inspection, which co-operated in the research. This 
dimming test i.s really an elaboration of the Zschimmer 
test. The three tests as applied indicate merely tp 
what extent alkali can be dissolved from the surmcc^. 
and, as is to be expected, the hint glass types appear 
more durable than the crown types—a conclusion 
that is misleading, as the report lightly indicates. 
Our industrial atmosphere uulifrUmately contains 
sulphnretterl liydrogcn, and if in the dimming test an 
atmosphere more representative of realfty had been 
employed, the flint types would have been placed 
more nearly in the order accorded to them by 
Faraday. 

The report confirms the mtere.sting fact, already 
known in the w'orkshop, that in the glass*polishing 
process alkali is dissolved from the surface layer, 
which, with a few exceptions, becomes more durable. 
Woikshop experience shows that a new cloth polisher 
tested with litmus will usually be found to be slightly 
acid ; after a few houis of working it will be neutral; 
and thereafter it becomes strongly alkaline. A pitch 
' polisher reacts similarly, but it does not retail) the 
I dissolved alkali lo the same e.'ctent. 

' 'file optician is conccrneil in }iraclice not so much 
with those so-called 0|)tical glasses that are viaually 
atfccted by the tests referred to, as with those that 
are labelled as being durable and iinatfectcci. If a 
well-polished speennen of the most ilurable crown 
glass be boiled in water at atmo.sphoric pressure for 
two Iiours and its rctlcclmg power be then tested 
by means of a multi-roHcction photometer, a loss of 
I per (I'lil ])i r retleclum may be detected. After boil¬ 
ing for eight hours, the loss will be about 2 per cent., 
but thereafter the rate diminishes. 

The drastic autoclave tests adopted in the research 
are not ncces.sary to rlenionstrate how many of the 
types int hided in tlie optical glass-makers' lists are 
vilu'ous siibslanees of but little value and a sourc# 
of danger to the unwary 


Voloanic Activity in Nigreria. 


ID EPORTS have been received bv the (lovernor 
from Mr. A. A. Reading, oi the I 4 ibiindi 
Estate, of a recent volcanic eruption in tlie Cameroons 
\fountain, near tlie coast of Nigeria Repeated 
earthquake shocks commencing on February 3 last 
vere followed by an eruption at an altitude of about 
fooo feet on the north-west side of the moimtam, 
jiving^ rise to a lava*strcam which flowed down jn the 
lirection of the Bibundi Estate, and entered the 


columns of .steam were continually ascending. 
Attempts to photograph the scene failed on account 
of tlip dense smoke and aslies. 'J hc centre of the group 
of craters was estimated to be distant <>900 yards fr<Mn 
the house at Bibuiuli Beach on a magnetic beaming 
of 128”, and llie height above sea-Icvel waft believed 
to be about 4150 feet. 

ill May the northern stream was gtill advancing,^ 
and threatened to readh the sea along the Water¬ 
courses on each^side of Dollmanshohe. Soihefimea 
w^, noise resembling that of a btest 
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lava stream.cam^-ild 

lijce ^ #ill of red-hot roclc 30 or 40 feet Wgh, Vhicfi ’ 
kept filing away in front* as it advanced, but' when 
•it ci^^^down the deep ravine between Wemerfelde 
'^'rf.^filaffelde, it flowed like a red-hot river moving , 
ira^'of about 2 feet a minute. Mr. Reading j 
^Wre^big stone on it to see if it would make a splash, * 
B^tralthough it was moving and looked liquid, the 
slibhe bounded off just as if the lava were solid rock. 

Sjne^ the outbreak of the volcano no severe earth- 
shocks have been experienced, though the 
was frequently felt to be shaking and Wo or 
three slight shocks were notice<]. 

• Mr. Reading went round the edge of the lava in a 
.caiioe Vvhore it projected into the sea. He could not 
appro^h. nearer than about 300 yards on account of 
the heat. At that distance the sea was so hot that 
hecotdd not put Ins hand into it, and dead fish abound. 


University and Educational Intelligence. 

BihImingham. — Applications are invited from 
graduates in medkinc of the University, of not 
more than five years’ standing, for the Walter Myers 
travelling stjadentship (value 300/. for one year) for 
re^rch in"any branch of medicine or pathology 
approved by the selection committee. The student¬ 
ship tenable at any university, laboratory, or 
othW" approval institution, and the holder must 
devqte his whole time to research Full information 
ifl-obtamable from the Registrar of the University. 

tfiEOS.—A Gas Research Fellowslnp, value 200/. 
per annum, established by the In.stitulion of Gas 
Engineers at the University of T-eed.s for the pro¬ 
secution of post-graduate research in gas chemistry, 
has been awarded to Mr. S. Pexton.' For the last 
two years Mr. Pextou has worked in the department 
of coal gas and fuel industries of the University. 

London.— Applications are invited for the William 
Julius ^Mickle fellowship, which is of the value of at 
feast 2001., and awarded annually to the man or 
wom^ resident in London and a graduate of the 
University, \v ho, in the opinion of the Senate, has done 
most to advance medical art or science during the 
preceding five years Particulars respecting the 
appointment may be obtained from the principal 
omcer of the University. All applications for the 
fellowship must reach him by. at latest, October 2. 

- - St. Andrews. —'I'he honorary degree of IX.D. 
will-be conferred on the Pimce ot Wales on the 
(occasion of his contemplated visit at the end of 
•Seiiitomber. There will be no public graduation 
deremony. 

. Commissioners of the Exhibition of 1851 
announce that Senior Studentships for 1022 have been 
awatde^d to the following: Mr. J S Ruck (Liverpool), 
re^fcji-student in chemistry, of the University of 
LiverpWl; Mr. G. T R. Hill (London), research student 
in dOronautics, of the University of London. Univer¬ 
sity College, late experimental engineer and pilot to 
Handley Page, Ltd. ; Mr. A. E. Ingham (Cambridge), 
research student in mathematics, of the University 
of Cambridge ; Mr. J. E Jones (Victoria), lectiyrer 
in mathematics, of the- 4 jyiiversiW of Manchester; 
and Mr. C. Tilley ;fA 4 elalSie..aiid Sydney), research 
student in gepk?gy, 

Sdencq' 


sityof Brj 
Marie Bra 


[ of Stellenbosch), for meteorology. 


Dr. W. D. Henderson, professor of zoolo 
the U"*uversity of Bristol, ha% been appoint 
Lankester Investigator at tlie Marine 
[laboratory, Plymouth. ' „ ^ , 

The Chemiker Zeitung announces that the Soci^^ 
of Friends of the University of Jena has at its'first* 
annual meeting granted a sum of 700,000 marks foh 
scientific purposes and 20o,ooo*marla *{or- the assist^ 
ance of students. Of the first sum, 200,000 mark^l^ 
for the Chemical Institute. 

-4 

An appointment is to be made by a committw; 
of the Royal College of Physicians of London arid' 
of the Royal College of Surgeons of Englan.d of* 
a Streatfeild research scholar. The scholarship ^aa," 
founded for the promotion of research in median^ 
and surgery and is of the annual value of about- 
250/ , tenable at the discretion of the committ^* 
for three yearf. Applications, marked " Streatfeilijs 
Scholarship,” and stating the nature of the proposed'., 
research and where it will be carried out, srxotfli 
reach the Registrar of the Royal College of Physicians 
of London, Pall Mall East, S.W.i, on or before. 
October 2. . 

St.atisiics for 1920-21 of 93 State Universitiegf 
and State Colleges have been published by th^ 
United States Jiureau of Education (Bulletin, 192^ 
Xo. 53), under the heads—teaching force, stud^M 
enrolment, and property and income. Most of 
institutions were originally ” Colleges for Agricul^TeJ 
and Mechanic Arts,” and their agricultural ...find* 
engineering schools are still far larger than all thoif • 
other professional departments put together; but 
nearly all of them have departments of arts .and. 
sciences, and seventeen have graduate departments^' 
with not less than 50 students each. The largest” 
teaching staffs arc maintained in the following, 
universities: California (ioi6), Cornell (905), Minne*^ 
sota (837), Illinois (780), Wisconsin (731), Ohio (569),' 
and Michigan (543). Thirty-four other institution^ 
have more than 100 teachers. Of the total number,, 
of teachers (about 15,000) one-sixth are women.j 
Salaries of presidents (most of whom are provided, 
with free quarters in addition) range in general;, 
between 5000 and 12,000 dollars ; those of professors; 
between 2000 and Oooo. The .student (regular term)^' 
enrolments in the seven large universities namedl 
above were: 14.445- 5771-. 11,282. 8739. 75734 
7584, and 9611. Forty-two other institutions have’ 
enrolments exceeding 1000. Women students c^-;' 
stitute nearly a third of the total. Besides 
regular term students there are some 60,000 sumlttjsT,^ 
school students, of whom nearly tvyo-thirds'^ 
womcA. Almost every one of the State univeisiti^s^' 
and State colleges holds a summer schoc/ 1 . Endow-'! 
ments exceeding, in each case, five million dollars^ 
are possessed by tlie Massachusetts Institute ‘ of 
Technology, Cornell University, and the univefsiti^fi; 
of Texas, California, and Washington. It 
able • that in no leas than five States 
b^y^as,tiqng received Iw -thq 






•iKtlP«<«« jPavta, 'sAeM lie assis^ted Volta m 
' til-iitork, white under the rule of Napoleon 
e an injector of roads ^d bridges. He 
alk* the author of wOrks on hydranfics. 
Mldly'i 7 » 17 ^ 4 * J<>hn Roebuck died.—^The friend 
rf'tose^h Black and Watt, Roebuck was trained as a 
ao&r and practised ♦for a lime at Birmii^gham. 
Faming his attention to chemical manufacture, he 
was successful in introducing leaden chambers in 
^ce of glass ones in the manufacture of sulphuric 
icid. In 1760 he founded the famous Canon Iron 
SVorks on the river Carroo in Stirlingshire, but though 
i sound metallurgist, his business operations failed 
Shancially. * 

July 17, 1857. Pierre Louis Frederic Sauvage 

—Remembered • as one of the independent 
nventors of the screw propeller, Sauvage was well 
itnown as an ingenious meclianician, and had works 
ji the neighbourhood of Boulogne. He patented the 
propeller in 1832, but reaped no benefit from it; and 
hough granted a pension Louis Philippe, the 
ailurc of his scheme affected his mind and he died in 
in asylum. A statue of him was erected at Boulogne 
n 1801. 

July 17, 1886. David Stevenson died.—A member 
>f the well-known Scottish family of lighthouse 
aiginecrs, Stevenson was trained as a mechanic, made 
lurveys, wrote scientific papers, and with liis brother 
Thomas (1818-1887) designed and built 28 beacons 
ind 30 lighthouses in various parts of the world. He 
lIso took a leading part in the introduction of paraffin 
n place of colza oil. 

July 17, 1891. Willoughby Smith died.—Entering 
he service of the Gutta-Percha Company in 184S, 
Jmith sii])erintcnded the making and assisted in the 
-aying of the first submarine cables, and Ik came chief 
lelectrician and manager of the Telegraph Construction 
land Maintenance Company. He made expenments 
coating wire with gulta-i>ercha, introduced 
limprovements m cable manufacture, and was con¬ 
nected with the vanous Atlantic cable enterprises. 
^ 1882 he served as president of the Society of 
.Telegraph Engineers, now the Institution of Electrical 
^Engineers. • 

July 19, 1879* A Louis Favre died.—The son of a 
Swiss carpenter. Favre learned his lather's trade and 
afterwards became noted as a builder ol railways 
in the south ot France and in Switzerland In 
1872 lie became the engineer of tlic St. Gotliard’s 
tunnel, in the construction of which he made use ol 
compressed air as suggested by Colladon This 
tunnel is 14,000 metres ui length. Favre’s death 
occurred suddenly m the tunnel a short lime .xfore 
its completion. 

July 22, 1869. Jotin Augustus Roebling died.— 
One of the greatest bridge build^s of last century, 
Roebling was a native of Germany, being born on 
June 12. 1806, at Mulhausen, Thur4ngia. He 

graduated from the Polytechnic Scliool at Berlin, and 
:n 18^1 emi|Fatcd to the United States, where, after 
experience in canal and railway engineenlig, he 
founded a wire-rope manufactory. He constructed a 
wire-rope suspension aqueduct and a bridge over the 
Monongahela River, and suspension bridges over the 
Niagara Falls and the Ohio River, the latter 
laying a spaii.df 1(^7 feet. The success of liis work 
e 4 tQ:fke-acceptan 5 e. of his design for a great bridge 




Cheshire', prwidetit, hi tlie 
mao: The tise of the mic^sco^ in tlib 
dustiy. The use of tRe microscope for re 
control purposes has been directly respdn 
greater technical advances and, indirectly,>f^i 
far-reaching discoA^cries in brewing tlian in 
industry. The larger breweries have laborat^jj^ *ili 
which both chemical and biological tests 
out and much time is devoted to the 
of yeast, to the forcing of beers as a test ol atatji§ty: 
to the testing of the efficiency of the air-fili8rir;'affi, 
The successful conduct of brewing operations 
almost entirely on such control work. The in^tR^C; 
lion of the miqrdscope into the brewery as the'fMd^ 
cluefiy, of Pas'teur'.s mvestigations, has been-ttialidn- 
sible for the re^jlacement of empirical metho^ bj 
processes based on scientific knowledge.—J. Strechin j 
The microscope in paper ■ making. The microset;^^ 
was introduced into the industry by arilateur 
scopists more than a century ago, and daring thn Paal 
twenty-five years, Which have witnessed the 
lion of exact scientific methods to paper-making, 
technologist found the microscope already in,cqoriMM 
use. The microscope is u.seci tn the ,pai>^-,i^l 
chiefly for the analysis ot paper and of Ita 
materials and in controlling the blending and precara- 
tion of these substances It has also bcen-af^lie^ 
to the beating proces.s, which is largely a 
colloid physics, and to sizing, dyeing, impurities in '^j 
and water, the valuation of new raw materials,.etc. .'Ii 
spite of recent research work, which indicates.-l^^ 
the collnlosc basis of plants is of a uniform chejaica! 
composition, and that X-ray spcctrogrdphic.mettpdi 
have proved this substance to be of definite crystalUflii 
character, the constitution of cellulose rei^nf 
unsettled. No important work had been donis iU 
lefractivc index (about 1-555). Microscopic’^-WSW 
ojj this matter and tlic application of the polariBCC^ 
arid ultra-micro.scope would probably yield imp^ftrijKl 
evidence. ? 

.-C 

Mineralogical Society, June 27.—Dr. A. 
president, m the chair.—A. Brammall jindfrL F. 
Harwood: The Dartmoor granite; its aedessoF) 
minerals and petrology. Minerals of general qCcut- 
rcnce: tourmaline, ilmcmtc, magnetite, 
moiiazite, garnet, zircon [(0 m water-cle£ir, stoal 
crystals, (2) in lawny, zoned, larger, and 
abundant crystals], pyrites and pyrrhotine. 
restricted : mior (colourless, blue, and purple)/ 
cassilente. andahisitc, sphcnc, anatase, 

Jholito i.s abundaiu, muscovite is scanty. 

Jiavc yielded, in addition, rutile, brookite, and Blue- 
green anatase Analyses are given of granite^t^pe^ 
(bulk), biotite, porphyntic felspars (baryta:b®i?in^) 
.and some accessory minerals In the sii?8 

(llaytor-Widecombe), the granite occurs as'$Ui;xi^hr< 
sheets or flows, differing appreciably in 'cheituca 
composition The texture becomes coarser/ pdf' 
phyritic felspars become more abundant and 
in plagioclase content, and the percentage of 
and acccssones increases with vertical de.8Cfcn^.^fi 
ffow The relationship of topography to paed^b' 
bedding, jointing, veining, and probabje ! 

IS discussed.—W. F. P. McLintock and F. R.^iulAiL 
On the structure and composition of the 
meteorite. From microscopical examinatitrfSpf.'WJt 
section^ of this meteonte, stones Q|.-whri 






m agnotic -pcrtiten* V 

irom; th« yrovin^i^}-istiwy^j^sp«)ig'*/Ai 
given of pistinite, ,c!haf^ptlilfei 'copin^^, 

■voltarte, roemerite, etc., from various pwites rniifS. 

made to determine the range of 
nnscibihty of iron sulphate and copper sulphate in 
imxcd cry^V^ls pisanitc (K'SC*. 71-1,0) and chal- 
canAiteJR S04.5H,0).—IJ. Hilton: The graphical 
coDstruction of the constants of a shear. A graphical 
construction, based on the gnomonic projection, is 
given for obtaining the two circular planes of a shear, 
when the initial and hnai positions of two crystal- 
poles or edgc.s are known.- II. Hilton : A note on 
crystallographic notation. A notation is suggested 
, for the 32 crystal-classes and the 230 groups of 
.mov^ents, winch is easy to write and print, and is 
wsed on the fundamental principles of structure- 
theory .---A. p'. Hallimond and. E. G. Radley : On 
glauconite from tile Greensand near, fmwes Sussex ■ 
the constitution of glauconite. .A boring through 32s 
feet of gaiilt at liord Manor yielded glauconite sand 
A discussiomol the analysis of this material and of 
some previously published analyses Icad.s to the 
formula R ,0 (.iR.O,, RO) loSiO,. nH.G.—L. T. 
Spencer : Ninth list of new mnicrnl names. 

^ Dublin. 

Royal Irish Academy, June 12.—Prof. Sydney 
A oung, president, in the chair —G. H. Carpenter and 
■ The C'ollcmbola of Spitsbergen 
^ < 1 IsKind. 'J'he collections made by the 

Oxford University Expedition ot 1921 include ten 
species 0/ Collernbola. one ot wJiich~/W50f«m 
•^,focu/a/a~is an adtiition to tJic known fauna of 
Spitsbergen, wliilc another--an Lsotoina closciv 
allied to tile common /. talccn on Jk‘ar Island 

IS new to science Twenty species of those insects 
liave now been roconleil irom Spitsbcigen , sc\'en 
of these have been found also on Hear Island, which 
possesses, in addition, four .species not vet detected 
on Spitsbergen Sixteen members of’ this, arctic 
fauna are represented in Great Jhitam and Jrclartd 
while timtecn occur in (ircenlmul and North America' 
Such distributional facts suggest paths of migration 
to the north ot the Atlantic. 

Edinburgh 

Royal Society, June 19 -Frol E O Bower 
president, m the chair-J Stephenson- On the 
pharyngeal glands ol the Micnfdnh (Oligochaeta) 
The chromoj^lul cells m tlio anterior sc.gments ol 
the body of the Microdiili have, conlrarv'^ to the iisiuil 
view, no direct commuuicatum witli the alimentarv 
canal, and are not cells of the aJimcntarv lining wJikIi 
have retreated fiom the epithelial layer while still 
r^ning their connexion with it bv means of a long 
neck winch act.s as a duclulc They aie nieso- 
blastic in oiigm ; m the encliytracids (where thc\ 
10^ the sejital glamls) their secretion readies the 
Pha^ynx^ by percolating along special stiands of 
■ prtial duiiPK'ls <uc wanting 
and the products of the cells simply mix with the 
coelormc fluid ; their secretion is thus an intern.il 
s^retion. ^W. Peddie: On self hglit, iatigiic, in- 
mbition, and recurrent \isnal images. Eormal 
development of the trichromatic hypothesis is made 
W)jond the stage at which it was Toft at the time of 
Helmholtz’s death. Phenomena of contrast and 
after images, steadily decaying or oscillatory, and 
jmenomcna of fatigue and inhibition, are Ircatjid. i 
The 'dichromatic theorr of colour Visif^n l <5 


y 'ratio of:? the ^everaV-fact^ 
mfJ^ally distributed, in such a way that the 
^t^phase was commonly more numerous 
recessive phase. When, however, the efiect^u*^ 
selection are taken into account the disti'ibutiorGcJ- 
the frequency ratio may be calculated; th^ 
tnbution obtained is unsymmetrical in the manne?/ 
rcquiied, and the ddmijiance ratio is exactly oneiT 
third. The distnbutipn produced by selection afeo*'; 
explains the occurrence among the non-recessives Of ' 
the harmful character sometimes brought out by 
inbreeding.—A. P. Laurie: Chemical combinarioo’-' 
and Sir Alfred Ewing’s magnetic atom. Sir Alfirdd 
Ewing’s paper on hysteresis of iron has profo^hd 
significance for the chemist, for it shows that it is 
possible to devise an atom of fixed and rotating. 
magnct.s free from polarity, and that on the approach 
of another atom the rotating unit can be swung 
into an unstable position and then fall into a new’- 
stable po.sition with evolution of heat If we assume a 
the electrons to be moving m the tiny orbits but 
arranged m space round a positive nucleus, the' 
results obtained by Sir Alfred Ewing can be applied' 
to chemical combination, ionisation, and catalytic 
action. , 
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Diary of SocSeties. 

‘ I’/tlDAl’, July 14. 

IM’KHN\THINM| Nj.o-iULTnC.SHN AND HiRTII CONTROL CONKERli^NCE 
(at Kliigsifav Hall, Kiiigsway, W (’.2), at 10 —I>r C, K. JUllard • 
Biitli Control and Ibc .Meilhal Profoaslon -Dr. A. NystrOni: The 
.SeeessifA lor iiliollsliiiig Laws against Preventlvo Measure* — 
Dr- IL Hohledor • Neo-Malthudaidsin Irom the MRUenl Standpoint 
- “N Tlaifc SterlllMitloh ot the I’nllt - i)r. 1). R. Hooker: Effect 
of X-ravrt iijiou Iteiirmlmtion in the Rat. 
lNTKRNATioN-,\r. CoNirRKNcK Ol SETTLEMENTS (at Toynbee Hall, 2b 
Cornincrelal Street, E 1), at 10 and 2 15.—A, Greenwood, Miss E. M 
M< Iiowell, 1’’. J. Marquis, J. J. Mallon, and others : Settlement^t and 
Jn<lu.stry. 


inhibition, are IrcatjicL internationai, cospekence of settlements (at Twnbee ShilL 28 
'OTCnromatlc thco^ of colour vision is founded c-«ranerelal street, K.i), at lo.—H. B.'-Aidrldgo, T. AdatwCoapt 

rely on f^t.—R.rA.-FiAer: On the dominance Kev. d. MncFadyn, and others: The Retotlon ofj^t^enf>^ 

:• The,■'demiflance i^o" upon which, tS GivT?, 

lonship inliritance 

IVS schi^S:|:ad^eal V^ln,e., 
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essrential to national^welftre,'Snd '^ 
r stuffs whence human energy is'derived are not t^^i 
important ol our “fuels.” Quite casuaKeii<(^^a 
sufficient to show tliat serious wastage of fo^^Sj 
stantly occtlrs. Markets are at times unable 
gluts of fish or fruit for winch no cold-storage aget^^ 
modation is available, and large quantities, of 
foods are consequently lost, while in the'sUcc^^ 
stages of transit from tlie abattoir abroad to th^ 
at home, infection by .putrefactive bacteria ai&hi^ 
for the loss of an.appreciable proportion of 
supplies. Such losses can be minimised by the de-y^tep* 
ment of the methods of cold storage and by a thorwgh 
scientific understanding of all that is involved in tIiS 
refrigeration industry. This industry is now an 
tial characteristic of li/e in crowded communities'; it^ 
e.xpansion during the past forty yfars, enabling 
supply of food to keep pace witli the needs oi a gFawin|' 
population, has been a remarkable achievement." :;ft’e' 
importance of the industry is magnified in the 
an island coininunity, such as our own, wliose suppler 
of home-grown food are strictly limited. In an indtijtrji. 
of this importance a scientific stocktaking cannot tail 
to give valuable results. . ■ 

The refrigeration industry makes wi3e demands^on 
the sciences. It calls for the co-operation of physicist' 
engineer, physiologist, chemist, botanist, zooiogfet, a^i 
mathematician for the .solution of its probleraL m- 
arranging, through the Food Investigation BoaW,'*fi 
joint attack upon the problems of food preserv^On 
from these different points of view, the Departnfwt 
of Scientific and Industrial Research is under^^^' 
a most important function. To meet the tfee^a'i 
coinprelicn.sive organisation is neces.sary—if ohjygtd.i 
vi.suahse tlie field lor research—and since tliose«l"rtdr' 
arc of vital national importance, it is fitting tM'the" 
organisation should be initiated and suppoi^^^by 
Government. ’r',y '>•* 

Tbere has long been lacking a summary of our ‘ 

ledge concerning tlie scientific aspects of cold 
but it lues now been supplied by Prof. Walter: Stite^ 
wlio, at the request of the Food Investigation 
has prepared a report upon the preservation 
freezing.* We believe that this is the first g»n’ ' 
systematic study in this country' of the scientifj 
ciples underlying the preservation of food in the-i 
condition. For much of the information which 
we Ae indebted to Prof. Stiles’s report, 

’ei'Fj'j't.Sits 










w t3ib pr6cess'''tbe .Wm]5er»tu¥j&Ts^\^^^ 

kept'p,t about o*C., the physical state of the fresh frozen t 
Tnatlrial being maintaine<(J unchanged.' In the freezing phyll, ai 


proems, on the other hand, the temperature of storage 
-is kept' well below the freezing pqint of the food sub- 
stahte, which consequently becomes frozen into a solid 
block, the physical condition being profoundly changed. 
When it is remembered that, as a rough approximation, 
the velocity of a chemical reaction is halved by a fall 
of 10® C., it will be seen that the chilling process affords 
greater scope for the progress of the reactions incidental 
to'putrefaction than docs the freezing process. More¬ 
over, the solid state of frozen tissue Inhibits, or greatly 
reduces, the growth of micro-organisms and practically 
^pints' a stop to such putrefactive chemical actions as 
take place in aqueous media. While all foods can be 
preserved for a certain time by the chilling process, 
comparatively few are at the present time preserved 
by the freezing process. As Prof. Stiles points out, 
one of the*ohjccts of scientific investigation should be 
the transference of as many foods as possible from tlic 
chining to the freezing process; and this w’as the object 
of many of the experiments of the Food Investigation 
Boardswhicli lie describes Ills report is restricte<l to 
the discussion of the processes and proldeins invoh'ed 
in the preservation of food in the frozen state. This i 
method of preservation involves freezing, .storage in 
the frozen state, and finally thawing of the frozen | 
,Ma,terial. and the more nearly the condition of the food- ■ 
Stuff so treated resembles tiie original, the more success- j 
£ul has the storage been from the economic as well as ' 
the physiological .standpoint. 

In the freezing of foods the time of cooling is an all- ; 
important mutter, ft depends upon a number of 
factors, each of which Prof. Stiles examines in detail 
and indicates, by reference to the principles of physical 
• chemistry, the extent to which they are controllable 
in the refrigeration industry. In foodstuffs other than 
liquids we are dealing with delicate and complex 
c physical systems. True aqueous solutions of organic 
pid inorganic substances and colloidal systems com¬ 
prising both hydrosols and hydrogels are enmeshed in, 


re’ 

frozen the hydfosol yields viMe'** flotSi-'f- 
phyll, and the sol is not re-foTTne<i on thawiiig;>:^i 
larly he finds that the reversibility of the 
taking place in certain gels on freezing is Ta 
dependent upon the rate of cooling, a gel 
is rapidly’ cooled being reversible. Rapid 
produces a fine-grained frozen mass, and, if 
.sufficiently finely grained, the original structure of thfr ■ 
sol or gel is restored on thawing. The statement maj^' 
be extended to the freezing of plant and animal 
and tissues; such information as we have all indi^^tfel. 
that, if these be frozen sufficiently rapidly, the change^ 
in structure following freezing are reversed in thawing.'.; 

The essential importance of the vitamins for anim^j... 
nutrition has made it necessary to ascertain the iiij; 
fiuence of low' temperatures upon these accessory foo^ 
substances. If the influence is markedly destrqj^tve,, 
the nutritive value of foods must be serioudy 
predated by cold storage. There is very little 
evidence upon this point at present, but it has bedi 
shown by Prot. A. Harden that the vitamin content of- 
butter is undiminished by preservation in this way';^ 
investigations of the effect of low lemjjeratures upcm 
the antiscorbutic vitamins are at present in progress. 
Perhaps of little less importance than the vitamins are 
the enzymes in foodstuffs. Here more information.is 
to hand. Generally speaking, enzymes survive exposure 
to the temperatures employed m refrigeration, and can 
exercise their catalytic functions when temperature 
and environment again become normal; in some casea* 
indeed, the catalytic activity may be increased by 
exposure to .low temperalure.s. 

Practically there arc only two general methods 
employed in the freezing of foods on the large scal ^ . 
These involve Ireczing in cold air, and in a cold brjll^ 
solution, respectively. ' 

Prof. Stiles’s report includes a comparative account’ . 
of the principles utilised in these processes. Air cool-, 
ing is effected either by means of a system of cooling' 
pipes* placed inside the refrigerating chamber or by 
blowing into tbq, chamber air which has been cooled. 


or ottterwisc associated witli, more or less definitely outside by passage over a similar cooling-pipe system* 
soBd materials. Foodstuffs comprising such systems Each method has obvious advantages and disadya®' 
are obvidusly most suscci)tiblc to changing physical tages^ and the choice in any particular case will dep^i^ 

(Conditions, and it is only by careful .study and control upon whether it is more important to reduce desiccation 

f)f the latter that successful food preservation can be to a minimum or to avoid growth of.micro-organi^^. 
ensured. The report directs attention to the gaps in Fish depreciates rapidly by desiccation, but is not-V^Jf. 

OUT, ‘knowledge of matters of fundamental importance liable to attack by micro-organisms; 


* ,;in refrigeration, su<^ as, for ^example, the effect of rate otiier hand, does not lose watef readily^ 
oFOTbling, upon ..the na^re“ of ^la and gels.; in swne 
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ito'cl air liM in more 

a^id'coolfeg tliat feiultSj and, rapid'^cooling, as men- 
dBfted above, is a characteristic of the most successful 
■eWgeration. Brine is the only salt solution employed 
^’{^Sent practice, butother salts, such as magnesium 
>r calcium chloride, might cpnceivably be used. The 
)jocess of brine freezing has its inherent difficulties; 
lot only may the food cell contents pass outwards into 
he cooling medium, but salt may also pass from the 
atter into the tissues of the food. Penetration of salt 
nto the food Material is in some cases (i.e. fish) not 
ibjectionable, but in certain instances chemical action 
nay occur betw’een the foodstuff and the salt with 
.ndesirable consequences. Thus, while large pieces of 
eef frozen in brine were found to be in some respects 
Liperior to air-frozen beef, a reaction takes place 
etween the salt and the pigment of the beef which so 
hanges the appearance of the latter that its market 
alue may 1)C considerably reduced. The penetration 
f salt mto tiic food substance cannot be prevented, 
ut it can be minimised by a judicious selection of 
hysical conditions. 

The metliods a<loptC(l for the storage of frozen food 
;quire the same careful consideration as those employed 
>r freezing ; the inherent difficulties are just as great, 
hysical changes, such as evaporation of water and 
■omatic flavouring sulistanccs, chemical changes iri- 
uding autol)tic reactions, Jiydrolysis of fats and 
ddalion of the hydrolytic products, and finally the 
•owth of moulds and bacteria, must be guarded against. 

U these changes can be retarded by loweiing the : 
mperatuii of the storage cliambcrs, but economic ; 
mditions iniiM.se a limit at which reduction of tempeta- 
ire must stop. l^l>eronies, once more, a question of 
ilecting tlio )ea.st injurious conditions for each parlicu- 
IT food ; tlie conditions in storage chambers should, 

, may he emphasised, be different for different foods. 
The Use of liquid air on a large scale in the freezing 
rvd storage of food appears a remote possibility ii the 
resent lime ; but it isj)erluips not entirely fanciful to 
icture a liquid air plant supplying nitrogen Jor use in 
he refrigeration industry and oxygen for other in- 
ustrial purposes. • 

Prof. Stiles gives a brief summary of the available 
i/ormation concerning tliawing of food. This side of 
he subject is not without importance, .since the rate of 
hawing of frozen food has a significant effect upon its 
hftracter.^ 

j:(^^erable-pro^^on of the report is demoted 
of t]^^|ativ^.n>erite ftee^g 




Stiles db& hot deal with the economic ^ 
refrigeratioa industry. Deipite its advantage 
the fact tlmt it has been known for a considwabl^lNSi^ 
the freezing of fishjn a solution is a process 
only been employed during recent years, antToS' & 
small scale. Its chief advantages are the mainteflS^te 
of weight, appearance, and general food value o! 
fish due to the reduced time of Ireczing and conaequeht 
minimised histological change. A quantity of experi¬ 
mental evidence obtained by tlie author and his cp- 
workers under the Food Investigation lioard,‘as 
as by other workers in the subject, is collected ih'ihe 
report, and merits careful study by those wljio ire 
concerned with the design and installafion of food- 
preservation plant. . 

For the refrigeration of meat, freezing by immersicw 
in brine has not yet been teclinically employed j. the 
only process utilised is that of freezing in cold air. 
Beef which has been preserved in the fremen state is 
frequently inferior to fresh beef on account of tlie drip 
ot meat juice which occurs on thawing. Tliis losS'may 
amount to as mucli a.s 15 per cent, of thc-iftteight of 
the meat. Consequently liecf is, wherever possible, 
transported in tlie chilled condition; but sujee. it 
cannot lie kept in this state for more than three or four 
weeks, it is not possible to import chilled beef into the 
United Kingdom from Australia or New Zealfuid* 
From far distant countries beef mu.st come “ on t^ 
Iioof ” or in the frozen condition. Mutton, on the 
other hand, tan be imported in the frozen state from 
the countries named in perfectly satisfactory condition. 
The discover)' of a method of freezing beef which will 
obviate the dUTicuUies mentioned is evidently a matter 
of importance, and the attempts made by the Food 
Investigation Board in this direction are of considerable 
interest. Small preliminary experiments indicated 
that rapid freezing by immersion in cold brine Wtfs ap 
cffei tivo way of preservation so far as absence of drip, 
and appearance and flavour of the product after thaW' 
ing were concerned. Larger-scale experiments' hav< 
not yet gone suflicieiUly far to yield conclusive results 
One rather serious objection has already beet 
mentioned. This is the discoloration of the sut^Q 
layers of the lean the meat owing to the convetsiok 
of haemoglobin into methaemoglohin. The dUcbioiit: 
tion detracts seriously from tlie appearance and 
value of the meat, but it is hoped that the cau$^'E^^^ 
method of prevention, will be discovered 
of further work. The successful ap 


Qjethod pf brinp freezirtg . 
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■^' l^i^^iliapi Ralph’TTnge. . fpr”-’5^. (CatofenSge,: 
’’^-'M-tiieiJtiivSrsity Press,»i9ja.) 2s.6ii.net.' 

'7vTN*(jifoosing the Victorian Age as the subje(jt of 
sf Rede Lecture, Dean Ing^ afforded his audience 

’Hpiplc* occasion in which to enjoy the obiter dicta, 

• '^whi<?|i.'§o -frequently characterise his public utterances, 
^Vaaijd'-impart to them so piquant a flavour. It may 

the theme itself provided its opportunities. 
>-It3.piassibilities, in fact, of observations en passant, 

. a too obvious breach of continuity, arc wcll- 

’7'li^gb'':feitless. The learned lecturer evidently revelled 
wealth and suggestiveness of his material, 

‘ epigrams and aphorisms, at times, arc almost 

o^s^nt in their brilliancy. Not that we would for 
’'ik'riioJpent imply that the Dean’s prelection in any 
• jWy re§embles the sermon of which King James 
Mmitrkcd “ that the tropes and metaphors of the 
sp^w W^e like the brilliant wild flowers in a field 
;jjf very pretty, but which did very much hurl 
the The richness of the soil which the Dean 

'■tin^eitoolc to cultivate ensured the wealth and vigour 
Hi's cr^; his flowers do but enhance the beauty 
the field. 

may, however, be questioned whether the Dean’s 
dicta are always as sound as they are brilliant. 
•‘POC example, it is by no means in\'ar)al)ly true that 
■ 'the pioneer starts by being unintelligible or absurd, 
then a brief spell of |)opularily, and ends by being 

• Q0nvehtional and antiquated. The general character 
.9f the Civil Service in 1837 no doubt left much to be 
ivdesii’cd', but it is a lra\’esty to say tiiat it was “ a 

^ .sanctuary of ari.stocratic jobber)',” and that its clerks 
/ ■.■■wetVlanguid gentlemen with long whiskers, who, like 
' Chaqes Lamb, departed early from their offices 
, > .-becaiise they arrived late. TIic Dean orca.sionally is 
^ th danger of risking his <rcdit for vcrai'ity by his 
*/vJllTieiSressible lore of paradox and his affection for the 

- •'•^pigKun’s peculiar grace, and for 

' 

unexpected and some biting thought 
poignant wit and sharp expression fraught.” 

^^^^^i^ever, we make due allowance foi the charactcr- 
uf the lecturer, the Dean’s brilliant survey 
iqfc-th^-significant features of the time covered by the 

• "iaipy' of Queen Victoria is both illuminating and 

..^hj^ructiye. As he truly says, that period extended 
./Oyer -^e latter half of a saeculum niirahle, the most 
\wo^ei*ful century in human history. Ilis word¬ 
ed befop^ what Toynbee styled the. 


■^e<^aftcf8;:6if“a%en&ine 

•deserve, their privileges than" other,;a_ ^ 

of modem times. . . - TIie>' were cnligihtenpd 
of literature and art, and made the collcftionj^H 
masterpieces which were the pride of En^and'^ai^ 
which* are now being dispersed to the windsi v^^ 
Those who have studied the family portraita 
great house, or the wonderful portrait gallery,In 
Provost’s Lodge at Eton, will see on the faces ni|^ 
only the pride and self-.satisfaction of a privil^^^ 
class, but the power to lead the nation, whetherjjl'^ 
the arts of war or of peace ”—a picture, in shor^’’^ 
which will bring solace to the shade of that “ (ir6a|i , 
Cham of Literature,” tlie immortal Dr. SamupTji 
Johnson. Not that the Dean can be truthfolfy;^ 
described as a laudator iemporis ach, for he is nevci^ 
w'holly content with any age, and least of all Witbv' 
that in which he lives. 

The whole account of the conclilion of England in 
the earlier years of the Victorian Age is tinctured 
with that flavour of mordant pessimism in whicli th6:' 
Dean delights, and practic.ally every phase and 
stitution'of the period comes under the gentle lasl^i';; 
of his tolerant satire—its literature of complacency,^ 
the Platonism of Ruskin, the vehemence of Carl^^;.'; 
the ugliness of the modern English or American town^^ 
(“ Never since civilisation began has such ugliness 
been created ”); the gigantic blunder of the IndustrifL 
Revolution; . the problem of mending or ending/; 
industrialism, foolishly called capitalism. (“ Ruskin’S^ 
own artistic life would have been impossible without* 
the paternal,sherry and the rich men who drank it ti 
and Morris’s exquisite manufacUires depended absol¬ 
utely on the patronage of the capitalists whom 
denounced.”) Departmental inefficiency; tJie systems^ 
of judicature ; the .slow emergence of the universifi'ea^/ 
from the lethargy of the eighteenth century. “ when.-^ 
they neither taught nor examined nor maintain©^ 
discipline,” w'hen the Fellows “ w'cre most of 
waitillg for college living.s, to which they were allow^d"^'' 
to carry off, as a solatium, some dozens of CoUeg^^ 
port ” ; the state of the army, “ when a Royal 
could not’ be given a military funeral, because therorit: 
w'cre not troops enough to bury n Field Marsl^J ^/® 
its I'laring incompetence as revealed by the 
War, etc. 

But the age had its compensations. The 
constrained to admit with Lecky tliat, at least 
•as iateroal affairs went^ no.c,otIptVy was;e^^^^ 
'VQvpned^.^^an 








•tjoh light. Political life Was purer than it 
:n, and purer probably than it is now. Ihe 
Jii^W of Commons enjoyed tliat immense prestige 
v^iihioh has been completely lost since the old Queen’s 
.death.” 

With regard to the ilitellectual and spiritual«move- 
'Sjnen^ of her reign the Dean, if not exactly eulogistic, 
is at least more commendatory, and no part of his 
^ lecture affords more delightful reading, or exhibits 
sunder discrimination, than his account of the 
literary glories of the Victorian "Age. As regards 
religion, he thinks it may be doubted whether organised 
Christianity has ever lieen more influential in England 
than during that period, “ before the growth of the 
towns threw all the Church’s machinery out of gear.” 
At the same time, he admits that religious intolerance 
Was very bitter, and only the secular arm stopped a 
whole series of ecclesiastical prosecutions.'. “ Real 
hatred was shown against the scientific leaders, which 
Darwin calmly ignored, and Huxley returned with 
interest.” 

In parting with his subject the Dean, as^might 
be anticipated, strikes no jubilant note." To j him 
'the Elizabethan and the Victorian Age appearfas 
the twin peaks of English civilisation.But, he con¬ 
cludes, “ as regards the fortunes of this country, the 
signs are that our work on a grand scale, wifh the 
whole world as our stage, is probably nearing its end.” 
To which we can only fervently reply, Absit omen. 


, Natural History of Phea^nts. 

A Monograph oj the Pheasants. By William Beebe. 
In four volumes. Volume III. Bp, xvi + 204t-pl. 
XLV-LXVIII +photogravure plates 40-60. (Lon¬ 
don : published under the auspices of the New York 
Zoological Society by H. F. and G. Witherby, 1922.) 
' X2I. los. net. 

T he third volume of this sumptuous work treats 
of the true ph?asants~the genus Phasianus— 
and of the birds of the allied genera Ihichrasia, Catreus, 
' and Syrmaticus. Mr. Beebe has made an* extensive 
'study of the genus Phasianus, which embraces the 
' most familiar and important birds dealt with'in the 
■ snbnograph. His conclusions, based upon an exhaust- 
' iyeexamination of numerous specimens, and his unique 
kttowledge of the birds in their native haunts, are of 
^d^tanding importance, , 

to lTe»t4eafly of the group; Hr, Besbe. Ms 
- at^; ‘ 'I’- ' 






,£ti|hd$;Whicii'; iuive -be^ cibss^, iiS^cdi&fBa1,«ly and 
acclimatised in all parts of the world. 'At .least'tliifty- 
five forms Jjave been described as species, of sub-speciraj „ 
or geographical races, acedhding to the personal bjaS ' 
of authors; but in the evolution of these,fonifsj' 
mutation appearsJto have played little part, for most’ 
of them actually grade into one another, and even in 
their extremes are separated only by slight differentos 
of colour and pattern, A good deal of individual 
variation occurs, especially in the more widely dis¬ 
tributed forms, and this necessitates changing .the ■ 
status of species in this genus. The genus has Usually . 
included more forms than those recognised by the ^ 
author, who, b^ consistently applying his criterion 
of geyera—that of geographic non-overlapping—has 
removed the birds of the genera Syrmaticus and' 
Calophasis from Phasianus, which is thus left Paa 
an exceedingly homogeneous group.” 

In addition to a careful compar^on of the nunjerpus 
types and study of their environment, distribution, and 
barriers, Mr. Beelw has devoted much att?ntipn to the 
classification of the birds of this genus. Two very 
different lines of observation have contributed much to 
his ultimate decision. First, the results of a single 
day’s collecting in China revealed, out of four brace 
of fully adult birds in freshly moulted plumage, several 
belonging to one covey, three recognisable sub-species, 
and two undescribed ones were obtained in two 
moderate-sized rice-fields. The second array of facts 
is derived from the conditions found among semi-wild 
hybrids introduced Into foreign countries. Thus, at 
Tring, pheasants of colchicus, torquatus, and even of 
versicolor blood were turned down. Later a sttain of 
pallasi was introduced, and from this mixture there 
arose pheasants which were absolutely indistfnghi^, 
able from the wild form known as satscheuensis, yjb 
home of which is in the heart of China. Fmni'sdowo 
of similar facts Mr. Beebe has decided to cobiiHi& 
every one of the continental forms of Phasianus as, 
sub-species of Phasianus colchicus. The Japan^e' 
pheasant (P. versicolor) stands the test of;a gobd" 
species and is the most distinct of all the Phasianus 
group. ' „ 

The distribution of the wild members of the colchfcuj^ 
■group extends across Asia, from the Sea of Azof and the 
Black Sea eastwards to the Sea of Japan—a distancie! 
of nearly 5000 miles—and from Manchuria in the 
to beyond the Tropic of Cancer. Throughout the'Witie 
area tliey have penetrated into valleys or i 
tain slopes, sweeping through passes ' and' 
themselves to semi-arid i^eserts. ‘tjx, ^ 

The typi^l .iramfpf the ejitire 
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monograph, U a native of Otugasia/euid is said 'tnbayf j 
been introduced into Europe from the banks of tlie!'| 
River Phasis (nojv the Rion) in Colchis (now Kurtais). 
Though not mentioned by Mr. Beebe, the remains of 
Phasianus have been fouild in the Miocene of France 
and Switzerland, in the Pliocene of Greece, and in the 
Pleistocene of Germany—hence pheasants, possibly 
forms of colchicus, existed in Europe long before the 
advent of man. 




-forms arJ found and some of thftir nests^ Th^sfeiaiei 
mainly from photographs by Mr. Beebe, and add muc^ 
to the attracti'Ccness of the volume. The., 
delineating the distribution of all the forms treated of 
are a very useful adjunct. > 

w. E. c. ; 


With regard to tlie Koklasb pheasants — genus 
Puchrasia—Mr. Beebe alludes to the difliculty of placing 
them with certainty in any linear scheme of classifica¬ 
tion. They show traces of resemblance to several 
groups, and perhaps come as clo.se to the genus .Syrmat- 
icus,as defined by him, as to any oth'6r. The genus is 
one of the most interesting of the Phasianinae, and its 
various form's reveal one of the rarest phenomena in 
nature—a widespread series shciwing delicately gradu¬ 
ated and increa.sing complexity within a single closely 
related group of laying creatures. Three species are 
recognised—P. inacrolopha, xanthospjla, and P. 
darwini, eadi with several forms. 

The genus Syrniaticus, previous to Mr. Beebe’s re¬ 
searches, contained a single species only—the gorgeous 
long-tailed Reeves pheasant, but here it has been 
expanded to include four additional species, namely, 
the copper pheasant, ..S', soenimernngi, comprising three 
forms ; Hume’s jihcasants, S. humia, with two forms ; 
Elliot’s pheasant, .S’, ellioit ; and the Mikado phea.sant, 
mikado. 

The Cheer pheasant {C. walhchn) exhibits a number 
of characters suiriciently di.stmct to warrant its in¬ 
clusion in a separate genus, Caireits. It is confined to 
a comparatively small belt in the west and central 
Himalayas—Kumaon, Garhwal, and western Nepal— 
where it is found at elevations of 4000-10,000 feet. 

In addition to the author’s ma.sterly treatment of 
the taxonomic aspect of the subject, he has added a 
charm to it by his graphic descriptions of the haunts 
and habits of the various birds which came under 
notice during his remarkable journeys, undertaken for 
•observing and procuring specimens in various stages 
of plumage. He has also quoted copiously, when de- 
sirablej, from the experiences of others. This com¬ 
bination of excellence, if it has ever been equalled, has 
never been surpassed,in such a monograph. 

The coloured plates, twenty-four in number, are re¬ 
productions from original drawings. Of these eleven 
are devoted to the principal fonns of the true pheasants, 
and are from very careful drawings by the late 
Major Jones. The rest are the work of several wcll- 
«. known artists, *among thert^ Mr. G. E. Lodge, Mr. 
Fuwtes, and Mr, Grfinyold,,but their |fproduction 
is not so satisfactory as those 
NO.' 2751^/voi., 


A New Book on the Andamans. 

The Andaman Islanders: A Study_ in Social Anthrih 
pology. (Anthony Wilkin Studentship Research, 
1906.) By A. R. Brown. Pp. xiv-f‘®5044 20 plates 
+ 2 maps. (Cambridge: At the University Press, 
1922.) 40^. net. 

HIS handsome volume contains the anthropo¬ 
logical results of a short residence of about 
eighteen months in the Andaman Islands on behalf of 
the “ Anthony Wilkin Students’ Research,” and may 
therefore be taken as a sample of approved work by 
the modern type of Cambridge-trained .student. It 
is well produced by the Cambridge University Press, 
and is excellently illustrated from photographs taken. 
It is presumed, by the author. Indeed, so good are 
these last that the present writer recognises the originals 
of several of the portraits. As regards photographs 
illustrating these aborigines, their surroundings, habits, 
manners, and customs, the scientific world is specially 
well off, owing to the efforts extended over many years 
by .such competent illustrators as Messrs. E. H. Man 
and M. V. Portman, the many magnificent volumes 
of the latter observer, deposited in the India Offic^^ 
Library, being not nearly so well known as they' 
should he. e 

The book may be divided into two parts: a running 
account of Mr. A. R. Brown’s travefs, giving the results 
of his observations of facts, together with references 
to and criticisms of his predecessors in this particular 
field of research, chiefly of Mr. E. IT. Man, and an 
“ interpretation ” of the observations. The plan of the 
book is thus a good one. The writer states his own 
observations and where he differs from his predecessors, 
and then builds hi^ theories on the results. It is where 
he ventures to differ from Mr. Man that the plan seems 
to fail to*lie as effective as it ought to be. He con-, 
stantlv sets up Mr. Man’s views and statements only 
to knock them down. He thus pits his opinions 
against Mr. Man’s. This makes for comparison, and 
leads to the observation that Mr. Man was thirty yearS; 
with the Andamanese, knew them intimately and their, 
language well, and studied theifl unremittingly ap: 
this, , too/a# a time .when ,they were nufaeroi?^* .^heir> 
tribMTwdl separabJeJkt^ 
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witb '- VfbtSai Mr.^ ,.'nothing,inore than a witness—a good witness certainly, 

jfeaiifS* ifeav'iioi^ii ^shhrt l^ihh;. depend on trained to his work—but only a witness, and the reader 

ilj^^jiKters,' 5 i<} oot kiiov the- language exc^ super- will have to decide for himself between him and Mr* 
flaally, and only met them after they had been so Man. 

dwiiated by epidemics that the tribes had had to In the matter of reoordinj^ language Mr. Brown has 
'4irop their old exclusiveness and mingle freely together, not been fortunate, though he has laboured hard. 
It is true that Mr. Man was a pioneer who had to learn The older books apd articles, from Mr. Man’s works 



onwards, iis(?d an alphabet framed ad 
hoc by no less an authority than the 
late Mr. A. J. Ellis, whose skill, know¬ 
ledge, and expeneiK'e in such matters 
are still diflitult to beat. The result 
itas been that a good trustworthy 
system for recording these “ un- 
• written ” dialects lor English readers 
has been in \ ogue for something like 
half a century. Mr. Brown has 
discarded it, and substituted the 
“ Anthropos ” Al))habct of Pater 
Schmidt. No gne disputes the 
cafwicity of Pater Schmidt in this 
matter, but why in a bbok by an 
Englishman for Enghsli readers, pub¬ 
lished hy an English University, go 
to an Austrian for the transcription 
of the language of the inhabitants of 
a Bnti.sh jxissession, when an ade- 
(]uate and well-known P'nglish trans¬ 
cription has been established for a 
long period, and has been used in 
many books ? At any rate the result 
IS not happy. Diacritical marks are 
used which are strange to English 
readers, though common enough in 
the Eastern European languages. 
The vowels arc not familiar to users 
of English, and what are we to say of 
an observer who cannot detect the 
difference between “the e in error” 
and “ a in Mary,” and thinks they 
represent the same sound (p. 496). 
Or l>etween the “ 0 in not ” and the 
“ 0 in nought ” (p. 496). Unhappily 
for Mr. Brown all four sounds are 
common in Andamanese, and he has 


his way, and that Mr. Brown was a trained ^observer thus put himself out of court as a recorder of 

from the beginning, but all who know Mr. Man’s ^ork languages, much more so as a critic of other people’s 

cannot also help knowing how meticulously and work in this respect. 

conscientiously careful lie is in recording an observation Like so many of his Oxford and (ambridge con- 
of fact. It requires some boldness to differ from him temporaries, Mr. Brown reverts too often to a bad 

on. the point of accuracy. Several observers have hab^t of the seventeenth-century writers on travel and 

.tried, and-not succesifully. The result is that Hhis foreign countries in ignor^g the bibliography of his 

latest on the ^damanese,-after ail coJtainV only subject—-in tbjs case a long onfr—except to appropriate 

the informatiefa gathered, 
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I JabonousJy,' 

oo many qleir ikistin^ pf J 5 » bopk.- 


oiten 

are too many qiear ittstan^ Of mifriA m bo^.- *' 
Despite its drawbacks/ however^ the biifOk supplies 
much good evidence on its subject, and the student will 
do well to make its acqifaintapce. With the second 
part one is not inclined to quarrel. It propounds a 
theory which cannot be gone into, in a short review; 
but whether a tlieory stands criticism or not as time 
goes on, it is a good thing to put it forward, as the mere 
dissection of it promotes research and the acquisition 
(rf knowledge resulting from the research. 

R. C. T. 


Hydro-Electric Engineering. 

Hydro-Electnc Engineering. Vol. i, Civil and MechanC 
cal. Editor: Dr. A. H. Gibson. Contributors: 
H. D; Cook and the Editor. Pp. x + 232. (London: 
Blackie and Son, Ltd., 1921.) 25s. net. 

T he water resources of the world, from the point of 
view of available power for domestic, industrial, 
and agricultural uses, have received very considerable 
attention in recent years, and in many countries a large 
amount of information has been accumulated as to the 
amount of water-power that is available for exploita-. 
tion. Not only have various sources of power, such 
as those of the great waterfalls, been harnessed, but 
in .addition many schemes for impounding waters in 
suitable valleys and utilising them for power generation, 
irrigation, and for distribution to cities many miles 
distant have been carried into effect and at the present 
time many more arc receiving serious consideration. 
In this country much has been done to impound waters 
for town and city purposes, but comparatively little 
has been attempted to develop the water-power 
available. Until the war came, with all its consequent 
economic problems, not least of which is the very 
serious increase in the price of coal, power could be 
produced by steam-engines and internal combustion 
engines at a price wliich made it practically impossible 
■'for water-power to compete, involving as it does large 
^pital outlays per unit power produced and cost of 
transit over long distances. It is perhaps not sur¬ 
prising, therefore, that although Fairhairn and James 
Thompson in the British Isles were largely responsible 
for the very important developments which took place 
ih water wheels and turbines in the nineteenth century, 
and^hc correct principles of design were very largely 
deveroped here and in France, yet neither of these 
countries have developed water-power as have, for 
iskami^e, Switzerland, Norwjay, and the United States. 
Stud^ts in Great, not encour^ed 

to tsdte a'V( .^ 






Recentfy, However, the'^at^IfeM 
which has issued a number of reports, has'inv^ 
the power available in Great Britain, and a goOd < 
of interest has been aroused in the possibilities ofltho’ 
development of hydro-electric power schemes. An / 
equal interest has been awakened in other parts of tKe 'v 
empiP2 where the power availaible is much ^ater thaft^.l \ 
here and where coal is not so easily obtained. Thift^,'- 
work on hydro-electric engineering comes, therefor^,*''; ‘ 
at an opportune time, for it is desirable that engineers ' 
and business men should understand clearly the ' 
principles underlying the storage and use of water for 
power purjioses, and engineering students should have '* 
available a trustworthy guide in the study of the. ' 
subject. A word of warning is required to those who >. 
hope to take a short cut to knowledge of the subject. 

In few branches of en^mcering have such diverse 
matters to be dealt with,land thus only those who are '. 
prepared by a sound training in engineering principles/ 
civil, mechanical, and ^ectrical, cun appreciate fully 
and overcome the difficulties. 

In the work before us,^^the authors have discussed 
some of the important pfirticiples involved but a great 
part of the work is occupied with descriptions and, 
details of actual works. The all-important subject 
of tlie relationship of the water available to the rainfall ^ 
on a given watershed, the power that can be obtained, - 
and the problem of the flow of vater and its measure- ' 
ment receive adequate treatment inlthe first third of, 
the book. 

The remaining portion of the book deals entirely 
with turbines. Tlie various typos are described with • * 
tl le aid of drawings of actual turbines, and the principles 
of design are discussed. It is of the greatest import- ; 
ance that the beliaviour of turlhnes under variable > 
conditions of gate opening and speed should be known^' ; 
and typical cliaracteristic curves are given for reaction 
turbines in which unit power is plotted against unit ' 
speed for various gate openings. Efficiency curves' /■ 
are also shown for turbines working under varying' 
conditions of load. The Belton Wheel is described 
and the theory discussed. The all-important question- 
of the choice of the most suitable type of turbine for- \ 
particular conditions is somewhat briefly referred to ? 
but the essential points to be considered are deariy, ; 
presented. •' 

An important chapter is devoted to speed regulatibnj^^/' 
and hydraulic problems connected with any attempl?.) 3 ^ 
to change suddenly the flow of a large volume of wate^' ' 
andsthe theory of the surge tank are clearly diiscusi;^,.> ‘ 
Johnson’s approximate icm the / 
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^ _Johnson's di0erefttial surge 

i, 4 hirOduled to overcome thisdiificuityj is described, 
"^exwicluding chapters deal with the general arrange* 
|n^t of stations and water-power reports. The text 
itf fcl^rly written and the illustrations arc very good. 

F. C. L. 

Progress in Fat and Oil Chemistry. 
'Ckeinical Technology and Analysis oj Oils, Fats and 
■ Waxes, By Dr. J. Lewkowitsch. Sixth edition, 

’ entirely revised by G. H. Warburton. Vol. i. Pp. 

' xviii + 682. Vol. 2. Pp. xii + 959. (London : 
Macmillan and Co., Ltd., 1922). 365. and 425. net. 

T he successive editions of Lewkowitsch’s “ Oils 
and Fats ”—now carried on by his successor, 
Mr. G. H. Warburton—are regarded almost as mile¬ 
stones by those engaged, in whatever capacity, in the 
industries based on these products, and their appear-, 
ance affords a fitting moment for taking stock. It is 
perhaps of interest that the third edition was noticed 
in Naturk of September 22, 1904, p. 502, the fourth 
in the issue for August 19, 1909, p. 211, and the fifth 
in the issue for December 18,1913, p. 449. The book 
is now of such size tliat this—the sixth edition—is like 
its predecessor, divided into three volumes of which 
only the first two have so far appeared. The index, 
unfortunately for the reader and the reviewer, is con¬ 
fined to the third volume, so that reference to these 
volumes is far from easy. We would strongly urge 
that this defect in so valuable a work be rectified in the 
future, as the temporary use of the first two volumes 
is impaired, and the reader in the futura has to go to 
the lal)our of consulting two heavy volumes for the 
desired information. 

Volume I as heretofore is devoted to the chemistry 
and analysis of the fats, a side which during the last 
decade has been relatively neglected. Volume 2, after 
an all too brief introductory section devoted to the 
obtaining of oils by the various methods ot practice, 
deals in detail with tl^ propertie.s of the several oils. 
Volume 1 is described on the title page as entirely re¬ 
written and enlarged, and volume 2, more circum- 
apectly, as entirely revised. Both volumes* however, 
stbuld be more properly described as revised, little 
•more has been done than to bring them up-to-date by 
addition of new matter. No doubt in the remain¬ 
ing volume, which deals with a section of the subject 
in. vhich very great progress has been made largely as 
l^'tesult-of ihs altered conditions brought about by 
bp reiyrittftti, - but it; |s 
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d^j^injnieht '^ opportunity token 

to prune fnu^ which was diffuse and Ihclefinito;' 
really to keep the work up-to-date in a crisp lortn.{ As 
it is, the reader at all versAl in the subject wil( more 
often than not experience disappointment on consiilt- 
ing it, while for those who liave the former edition the 
expenditure of a somewhat large sum on the new issue 
cannot be justified. 

It is to be regretted that the study of the chemistry 
of fats and allied compounds is not at present fashion^ 
able amongst schools of chemical research, possiWy in.^ 
part because of the difficulty of the subject and the 
need to tackle it by what may be tenned team work 
before results cah be obtained. However this may be, 
the field of rc.search is full of the most interesting 
possil)ilities both In the domain of pure organic, of 
physical and of biological chemistry. We may cite 
the work of Hardy, Adam, I.Angmuir, and others in 
this connexion, and the pioneer wyk on the synthesis 
of mixed glycerides commenced by Emil Fischer just 
before his death, with the hope that some oi'our workers 
will once more be attracted into this field of inquiry. 
Analytical work such as is embodied in volume 2 of the 
book is of interest technically, but the number of oils 
of prime industrial importance is limited to those which 
can be produced in quantity, and with sufficient 
regularity to make it an economical proposition to 
instal the requisite machinery to deal with them. 
Consequently, but few of the newer oils described 
become of practical interest: the world shortage of 
oils and fats so confidently predicted by the expert a 
few years ago has failed to materiali.se, so that there is 
no demand for new oils; indeed, to-day most of the 
vegetable oils are being marketed at prices unr^unera- 
tive to the grower and manufacturer. 

What is mainly wanted at the present time is far 
greater attention to quality: in this connexion it 
should be emphasised how little is known as to the 
manner of production of oils in plants, and the supposed 
change in the proportion of saturated to unsaturated 
acids in the oil during the ripening ofithe seed; jdsc* 
the causf* of the development of fatty acid in the oi|, 
and its increase during storage. There is an oppor¬ 
tunity tor much research on the part of the bioebonist 
in this direction. 

The structure of a long open chain organic compound, 
and the points of weakness at which it is mdst suS- - 
ccptible to attack is a question of prime interest to the 
chemist. The close packing hypothesis of Pojje and. 
Barlow, the modem cr>’stal structure theory ^ the 
Braggs, and the recurrent spiral s^cture resembling, 
>9 dr^fn^ut of wire attributed toij olteS} ffil 
ad^i^toi^ &ddi^n%i pto^ipaidata are 
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roost desirable. The hydrocarbons themselves are uov 
suitable for this purpse, but thi fatty.aiiids wi& 
crystalline derivatives afford much more desirable 
material for research. 

Wliile in no way depreciating the enormous amount 
of information contained in the book, which virtually 
makes it an exhaustive dictionary, it is prmissible to 
suggest that from the point of view of the user, a much 
more careful selection and limitation of the material 
would be an advantage. E. F. A. 

Our Bookshelf. 

Dit chemische Analyse, lleraubgcgehen von Dr. 
B. M. Margosches. VIII.-IX. IJand : Methoden 
zur Untersuchung von Milch und Molkercipro- 
dukten. V,on Dr. Kurt Teichcrl. Pp. 374. (Stutt¬ 
gart: F. Knke, 1909.) 11.40 mark'. (England: 
45.60 marks). 

On account of the interest now being shown in the 
quality of our milk, sujiply, attention may be usefully 
directed to this book. It deals exclusively with milk 
and dairy products and forms the eighth and ninth 
volume of the general treatise on chemical analysis. 
Tlie greater part of tlic space is devoted to the standard 
methods of analysis, but there is m addition a large 
amount of information wliich ought to be of help to 
the analyst and medical officer of health. 

A preliminary section deals with the composition 
and properties of milk and the factors which are 
responsible for any change in the normal composition. 
Following this comes the portion which is concerned 
with the detailed analytical methods for the deter¬ 
mination of fat, milk sugar, protein, etc. The chapter 
on cleanliness of milk and its freedom from bacterial 
contamination puts the facts in a clear and convin¬ 
cing manner, and is very valuable in view of the recogni¬ 
tion of the dangers of uncleanhnes.s both from the 
standpoint of public health and the manufacture of 
such products as butter anrl cheese. In this con¬ 
nexion the employment ol the reductase and catalase 
tests has not become so general as was at one time 
expected, although the direct determination of dirt 
js now a regular practice m all analytical and public 
health laboratories, and leads to the punishment of 
those who dispose of filthy and insanitary milk. 

Purely bacteriological methods of examination arc 
^hown to be difficult, particularly when applied to 
the detection of pathogenic organisms. The fermenta¬ 
tion test, which is easily and ra[)ldl> carried out, is now 
being used to a greater rxlent both in tonnexioii with 
the public milk supply and the cheese factory. 

The chapter on the adulteration of milk, and the 
interpretation of the results of analysis obtained in 
this connexion, is valuable, as is also the one on the 
testing of cream, skim milk, wliey, condensed milk, etc. 

As in the case of milk, so with butter and cheese 
there are given details of analytical methods and 
hints on the interpretation of results. The detection 
«'of adulteration by the addition of forei^ fats is dealt 
with, and other sections are concerned wth the analysis 
of materials used in the preparation of (ffieese.- 
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Aeroplane^Pefformonu Calculations, ay Barns Booth, * 
(The Directly-Useful Technical Senes.) Pp. Xv, 4 ^; 
207. (London : Chapman and Hall, Ltd., iqziO 
21J. net. " J 

The development of aviation appears to be enterings 
on a new phase in which “ safety in the air is singed 
out as of primary present importance. This follows' 
an er» of military devotion trf the cult of “ perform-' 
ance,” and the object of the book under review appears 
to be the statement of the detailed steps which have 
hitherto been taken to secure the greatest speed and 
maximum rate of climb of an aeroplane. 

It is probable that the actual arithmetical processes 
described will rapidly fall out of use, but that the’ 
principles invoked will- have a greater degree of 
permanence. The interest of the book is not so muciL 
m the relative merits of the four methods of prediction 
of aeroplane performance described in chapter ii. as 
in tlie statement of the problem as it appears to a 
designer. Much of the book shows the individuality of 
the author, but the general outlook is typically that of 
the community of aeroplane designers. 

It is perhaps desirable at this |>oint to indicate the 
establlslied position as to aeroplane design and its 
relation to performance. The data used by all are 
common—derived mainly from sources external to the 
aviation indu.stry—and have been used with almost 
equal success by a number of designers. In the result 
it IS found possible to predict the con.seqiienccs of the 
best efforts from preliminary sketch designs. To 
realise completely the maximum performance, it is 
necessary for a designer to consider the details of his 
craft carefully, and Mr. Harris liooth’s book shows how 
that may be done. Further, it illu.strales an qssential 
element of progre-ss, for it as.sesse.s in numerical form the 
importance of separate items in the complete whole. 
In illustration of this ixiint, it will be found that 14 lbs. 
IS estimated to be the resistance of a flying-boat hull if 
the open cockpits and hydroplaning steps arc excluded. 
A further estimate shows tliat the steps account for 
52 lbs. at the same speed and each cockpit for a further 
17 lbs. Here is a striking example of the fact that ihe. 
very small resistance of a smooth streamline body may 
be increased five- or six-fold by departures required (or 
various reasons. 

It is just because of its indications of the need i«.r 
care in design that the present volume may fairly be 
accorded a place on the shelves of an aeronautical or 
design office library. So far as can be judged its 
importance is limited to sucli fuaction, .since the writer 
is following common practice in supposing that “ per¬ 
formance ” does not include “ safety.” 

Budding Contracts: The Principles and Practice of 
their. Administration. By Edwin J. Evans. ^ (The 
Directly-Useful Teclinical Series.) Pp. xviii + 304. 
(London: Chapman and Hall, Ltd., 1922.) 10s. 6 d. 
net. ‘ ’ 

Thk building trade resembles a good many othefs in 
that, while liberally supplied with i^orks on the technical 
side, there is very, little literature dealing with the*' 
business sidd? Th^ present vplume^ is injen^ .tej til 
■jUiis g»p,;.THe '5^%eclr 
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,, ■^’tond tKe scenes. For exampj^lnong “ 

,.a«u^y adopt^ by contractors to obtain business” 
;■ ye find the following which refers to work undertaken 
I .,pn a percentage basis :—“ It is surprising how many 
■commissions of this character are secured by some 
contractors, and often well proceeded with, before their 
^petitors are aware that .the work is in operation 
It must therefore be obvious that a good portion of the 
' time and energy of these enterprising contractors is 
spent by keeping in touch with and studying the wishes 
and the requirements of architects and others who 
have work to, place. These contractors are usuallv 
most obliging and amiable gentlemen who see no 
ttouble m doing anything which will bring about 
business.” The author-is equally candid in many 
Other matters, and it is impossible to read his hook 
iwthout feehng that he is intimately in touch with all 
the ramifications of his subject. The volume is a 
mine of information on all matters connected with the 
execution of building contracts, and will be of great 
, value both to contractors and students. 

Hamoek der Algemeene Erjelijkheidsleer. By Dr. 

m'-i, a (’S-Gravenhage: M 

Nqhoff, 1922.) 15 gld. 

^XX-BOOKS of genetics have lately appeared with 
great rapidity. The most recent is that by Dr. Sirks 
riow before us. It is a substantial and well-illustrated 
volume, ^ good as its predecessors, covering the 
ground which has been explored up to date The 
wrakness of the book is that it attempts nothing new, 
whether by way of presentation or analysis. ^ In a 
subject so new as genetics, sometliing more than an 
exposition of easily accessible records should be 
demanded from a considerable text-book. The litera¬ 
ture of horticulture and of animal breeding contains 
abundant material, both illustrative of established 
pnn. iplcs and suggestive of extensions, which has 

nfia’^ f ‘^,‘■“ 7 " "P""- An author need be at 
no fnr novel jhemes of discussion, even if he has 
. no actual discovery to present. 

*“ ''"'■t h'S survey to 

whiir^M “ '• P"*'’'* “> subjects 

which have acquired topical familiarity. His treat- 

ment, rnoreover, is occasionally uncritical. The reader 

internre^^r explicitly that some of the 

“ “ucepted doctrine, are highly 
a?r oremlv that some of the statements of fact 
examn^r .i" "“0 verification. Rejiorts, for 
^ample, of the production of mutations as a direct 

SmdwBh conditions should not be 

hecepmd without a warning that, until the e!lperiniems 

obtaineT ""r•™P‘'= con'IirZ io 

obtained, evidence of this class has only suggestive 

Manchester Vniversily Roll of Service. Pp. xvi + 274. 
^aj^esler: At the University Pre.ss,- London : 
Longmans, Greenland Co., 1922.) lor. net. 

of Mandhester 


acqqnnf i» given of the career 
P^tage, education, militar 
particulars of death. li 
Cros^s *“"> '■'«=ludifig two Victork 

v;^ 'rufum* has been written by th( 

Vice-Chancellor, Sir Henry A. Miers. The re^rd i 
arrai^ed and produced, and serves as an 
of ’■'.’"“ufar^f the service rendered by members 
of the Univeraity. It is also, to some extent, a 
memorial to those who laid down their lives in the 
common cause. 

James Stirling : A Sketch of Ins life and Works, along 
with his Scientific Correspondence. By Charles 
Twccdie. Pp. XII -H 213. (Oxford : Clarendon Press, 
1922.) i6j. net. * 

Mr. TwKKmr/s volume opens with an account of the 
life of James Stirling, the distinguished mathematician 
of the early eighteenth century. Nekt-follows a 
description of Stirling s contribuUon.s to mathematical 
knowledge, chief among them being his enumeration 
of cubic curves and the Methodus Differentialis, This 
l.ttter IS a remarkable piece of ani%sis, considering the 
state of mathematical knowledge at the time when it 
was evolved ; it leads to the well-known expansion for 
log («l) associated with Stirling’s name. About 
three-quarters of the volume is occupied by copies of 

Stwhn?'''’ P"“’‘f •7'9-'74 o) between 

btirling and such contemporary mathematicians'as 
Maclaurm, Cramer N. Bernoulli, Machin, Clairaut,and 
JsuJer. In days before scientific journals were developed 
new results wwc communicated by one worker to 
another m such letters as these. Much care has been 
expended by Mr Iweedie m the reproduction of these 
letters: his book would have been improved by the 
addition of English translations of the French^ and 
i^atin ones and by further cornment.s upon them. 

W. E. H. B. 

Conlemporary Science. Edited, with an Introduction, 

1^ lal o' Library of th^ 

World s Best Books.) Pp. 253. (Mew York: Boni 
and I.iveright, 1921.) 95 cents net. 

The work under notice consists of a collection of 
twelve essays on recent achievements in various 
branches of science, by men who are masters in each, 
yi are written m a way w'hich makes them intciligible 
to readers whose special knowledge is not profound; 
yet even those who are engaged m advanced researcif 
may find interest m perusing them. This applies 'with 
pecial fori-e to an excellent review of modem physics 
Ii^.V”!' AL'i'Lan. Though perhaps none the worse for 
the fact, the volume is a little unbalanced, articles of 
general importance being placed side by side with those 
dealing with such special topics as methods of gas 
warfare, the physiology of the aviator, .and the measure¬ 
ment of brain-power. The inclusion of these is a 
rellection of the preoccupations of war time; and if 
their interest has waned, they serve to mark points 
m, history. Atomic structure, engineering (Parsons) 
enzymes (Lister), duratiop of life, bacteriology (Flexner) . 
psychoanalysis and Einstein, will serve as dues to the 
acotj^ ffi tbe ypluni*, . ' , . we 
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. v» munuscrtpTs intended for 

Nature. No notice is 
tafutn of anonymous eommumcations.'l ■ 

Cosmlcal Theory and Radioactivity. 

Nuthkrford in his book " Radio- 

Radiations " has .siig- 
Rested the Dossih t^. thof _t ..'K 


i, aC .. “‘St uenvea irom elements which 

^ndi&lrevfZr™ 

probability that such 
radioactivity would be Attended with 

Stomrin?e^itr‘“ 

deep-seated region 
® ^ temperature has attained a potential 

cnttcal for some element present—that « to sav 
A? disturb the atomic stability of this 
elethent. Now nopnal radioactivity results from 
ls*SH.itfe°l"'-“^ causes and the radioactive constant 
i'kc a death-rate. But here 
'? “'‘■?“d from without inwards. It 
^refore, difiiciilt to imagine that a normal 
^iMctive constant can control the resultant effects 
will happen rnust resemble no mere death-rate 
b“ but rather the mortality brought 

earthquake or flood. A large ndmber 
w ?P“‘bc. atoms would be affected and a very gleat 
^ would follow. There fs 

”an^'- ^utthcr probability that this sudden rise 
?'a™«hts in the catastrophe, 
in Lh T? explosive phenomena 

Surt be revartri ® ® '''‘‘"S unaccountable 

must be regarded as inevitable, as being assori.nied 

^^atom ‘be internll properties 

WduM explosive phenomena 

rrtvon..»a A ‘I* Requency and intensity as time 
^anced and elements of lugher atomic weight 

^vTha**°?^'^'^'. Ptuhccal times, our sun 

ThL by such e.vplo 5 ions. 

of evidence that central explosions 

violence occasionally occur even to-day. 
_™'^.'"°uld the pnnciple of the conservation of , 


N wm paw through AD, while all of the N mdl*S. 
rcMhing A.p from the other side in the same tirfi" 

froJn*!?? "rVu” **'?'* "'bole more -will ^pm£'' 

irom II to I than vue versa. ■ 

i« '? *’’** "eunjent lies in the fact that it- 

of‘ 9 .“"“‘‘“Ct u line BC out of a number-'^ 


svaJ* Jj At.— ... rvacuations has sua- *** fw^uiucuc 'ues m me lact that it - 

possibility that solar heat may be suppli^ is impossiWe to construct a line BC out of a numbepi^ 
<‘®''>vud from elements whiS £ 17 “ 01 « necessary to define the tolerant t 

Medina radioactive under the extreme thermal 7w n “‘"jay whether molecules have passed ‘ 
conditions prevailing. "■ through O or not. As soon as this is done (by tekto 

ffomi+kll' "7 bearings on cosmical theory S? ® f "* O’ defining passagf, 

ITorination of ncbul^, olanetarv rrpnf»cto \ f through O as passage through +hia if»ntr+K\ i*Ye. - 


thlt“the° f .‘brough'this lenrth)“ft?s d^.'. 

portional to cos «, since dl is foreshortened for ob- ’ 
i 3 w Si “ovmg moliMules. In any given case it wili;>' 
^A T?*? “umber of paths leading'. 

through AD is the same on both sides of the partition ' 
■ i-r **'® ‘“Rowing general proof of this ■ 

equdity should save the trouble of integrating par- 

that before the funnel (AB.DC) was 
added to the partition the chances of passing from , 



X — r**'*''*!-'*'- LUC conservation or 
oouditions involv- 

SSlartoi^S^i ^“’■p '"‘o 

Trinity College, Dublin, July g. J”'"''- 

.- • » ' 

■ , Gas Pressures and the Second Law of 
-j Thermodynamics. 

P>'‘^o^ophiral Magazine Mr. Fairboume 
prove that in certain easily attainable 
cases the second law of thermodynamics might be 
®h 7 w that Tf in en! 
partition, the chance that a 
^ rarefied gas will pass the partition 
from the space I to the space II, may be modified’ 

from n^®! tbe chalce of passing 

Hexon^era 6 imni 7 ..nsi. _ nce^wi arise. 


^ buR Ro™ ‘ to II were equal, and that adding 
909® uot “'tor the chance of passing from 
the ** *° li?" , b'^ then it must dwrease 

?£i, Rt*'’? 1 ™“ ‘ to II. But for every ' 

^'v ^^pbich It blocks it introduces a r.w 
path X Y, and this is true of every point in anv 
funnel. This result is of course well known in ge(> 
metrical optics ; if it were incorrect any temperature 

wUhoSr^Irt *’® °*bi"able, 

It may also be remarked that there is not onIv‘ 
molecu ar roughness in even a polished wall, but ' 
thermal agitation of all the nmlecules of the wall • 

" that if tte wall r'hflecis light it should' 

reflect a molecflle is vitiated by the fact that the 
waye-lenga of visible light is Ibout a thousand 
molecular Siameteis; and the argument that even if ’ 
rebound is fortuitous the funnd ' ' 
theo^*^'^* '^****''* elementary hydrostatic,’ * 

Lastly, the mean free path of the molecules in'-'c 
irrelevant Mr. Fairbourne assumes that his thony -1 
would not apply if there were a large proportional i 
"jolecules ; Ltitis de^.ff 


' ■> ' - '"rf ci , 







• aa^d, »i!‘, tii aw.tote^^ ' ^ Muyi per 
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, In reply to .Mr. K d'K. Atki.isons letter, I sl.oul.l 
like to pomt out that, while Ins comlusion is im- 
■ .doubteclly true with regard to light, ,t is by no moans 
dear that analogy justihes lus extension of this 
conclusion to the molecular problem iindch eoii- 
sideration in my paper. The fundamental eoiueption 
of uiiclianging uniform coucentration would auiieir 
mcorrcct when applied to particles proceSing 
between colltsion centres and entering a minute i essel 
the diameter of which is considerably less than tht’ 
mean tree patfi of the gas concerned Phis confusion 
of issue, introduced by regarding the problem of 
hght as identical with that 1 was considering may 
perhaps be brought out most clearly by the following 
calciil.itioii, which is almost identical with the one 
Mr Atkinson .suggests would ho possible. 

If ” (I'tt! I) ‘s the figure dealt with m the 
paper, and DH, Ah, Ph, all be inclined at angle a to 
BC, while l.)I IS perpendicular to JjC, and O' ,, the 


amount of b'ght wdtkh passra from AD to BC to tha 
which passes from BC tTAD in unit tfeic itot be 

*- = 90“ ' ■ ' ' ' 1 

sin a. Ha 
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mirrored image of I) with respect to IV/. P 1, 

anIdri'.T.A"tlK.n Tlie'f 11to 
caleulateil following rd,tti(m.ships may be 

1110 ^^ 11.11 km'rid'''I*'- z 

from below, ap,,i,«ii latel i amU ■'Piuoadung BC 
at Ail if il eii^e ^ etw^eif F fi^d“il"’'^ 
returned tlirouoi, nr .V T . “ **' l>e 

and K or between U ^i#d c B 

EH- h.I- !-FH .I'G ta = aeota + (7. 
entering between B and H will escape thronglfAI? 

^^lUhe'l^g'ht will returned tirol.gh 

.-H ;!iSl “fflT"':;? 5.“ 


mtermoleciila, collisions, n!id‘'Ziri;l.‘t “ 
rcl.ition to tlieonlcrimrol „„ ' , '"'Poitant in 

than the mean freeV aI 

problem IS one of flow the nm , 1 ^ /i^ 

be ivgardcrl ,ns on, .f ,V V u ar problem may 
leasttoa lnrcreXid '"’“'■■"Ptol) oscillation, at 

npn.:;mu.:;uda;.<lllt‘:'T'«^ ^ taken to 

-^Hic mis i p'taSphi;” 7 ;i;Er;c 

cirLleCiilong'a patli”\ “"'“i of tfcse 
prucecimg Ironi collision’ in Hi-lt' B''‘f of their 
e<|ll.il c'lrele, along a path thit*^h'’'m'‘'°***®'' 
many circles are im/ier ’ ^ true however 

Imiif of their 01 ciipvnm t I'e’wlo™" i" the 

pathdistaiice,slromUieC(ii e Iff *■' 1 ’““ 

V, are coiisid,-re,| f„, , ,11 'ff'™diiections, Xand 

legul.irly placed so n's h>®i "f “uch circles, 

epiial probabihtv of coihsmii m dTmrt'f“I'''® y •‘*'® 
that molecules approaching Bc'allmg’dirStionTx 



cX BcTn'' '’tarting from collision sources do not 
angles of these paths S°BC Ts tote h““ '‘’'® ' 
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below it within less ?hati free path distances, from 
which the approaching molecules will start, with 
equal probability of movement m all directions. The 
molecular problem would thus appear to approximate 
to the simple statement in my paper, in which the 
** pointjs O" may consequently be regarded as little 
elements of area, and to be quite different from light i 
calculations such as the one worked out above. 

In connexion with Mr Atkin.son’s claim that ele¬ 
mentary principles would be dehed if an effect were 
to occur, it IS not obvious why this .should be so 
(provided, as has always been emphasised, that the 
apparatus shall be sulliciently small to deal with the 
oscillations or movements of molecules individually), 
any more than m the case of the energy of a swinging 

f endulum being converted into useful external work 
y the agency of suitable mechanism 
, The argimient that if light is reflected, then 
molecules must actually be so similarly, to which 
Mr. Atkinson strongly objects, does not appear 
ini my paper, wiiero, in fact, the exact opposite is 
stated (page 105^, line 26), although such reflection, 
as an average effect, i.s not reg.irdcd as being im¬ 
possible. Ar'iiitr Faiuboukne. 

King’s College. University of London, 

Strand, W.C 2, June 22. 

Polarisation of Diffused Light under the Sea. 

I TOOK advantage of a recent opporl unity to make 
some observations on polarisation of the ddlnsed 
light in sca-waUT, using a detector consisting of 
four quart/ jirisms made up on tlie De Senaimont 
principle, coml>im*<l witli a Nicol. The depth was 
30 feet, the .sea-water very clear, and the day cloudy, 
with no trace of sk)' i>olan.saii''n. The diJlused light 
at the bottom was quite strongly polnii.sed, the water 
behaving like a turbid medium observed at right 
angles to the incident beam, the plane of polan.sation 
being perpendicular to the surface. 

The greatest intensity was m tlic horizontal 
direction, diminishing rapidly as the angle of elev ation 
increased, and disappearing tompictely long before 
the direction bc'camc nearly vertical. Kopeated 
observations created a strong impression that the 
direction of maximum polarisation was not exactly 
horizontal, but very slightly inclined downwards. 
However, the diifeience, if any, was so small that it 
must be regarded as doubtful 

I should have liked to repeal observations on a 
day of blue sky', but the opportunity' did not arise. 
The lijjht from the sandy bottom and from a white 
plate did not show any trace of polarisation. 

Apart from polarisation, it was interesting to 
observe the surface. It is not easy to look veiticaily 
cupwards in a diver’s helmet, but there was evidently 
a drcular luminous area directly overhead, rapidly 
falling off in intensity williout any sharpness of tran¬ 
sition. It was a kind of inverse penumbra cflect. 

E E. Brooks. 

Leicester Gty Teclmical School, Juno 30, 1922. 

Discoveries in Tropical Medicine. 

Tn Nature of June 2,\ Sir Kay Lankester repeats 
his ■. statement that the transmission of Ftlaria 
haatrofti from infected to healthy men through the 
intermediation of mosquito is nut a sufficiently 
established fact, you will permit me to state. 

. iot the benefit of ^ose of your readers who may 1)6 
" puzzled by an as^tion so ^discordant with current 
tehching, that at'oci'f^oobwe shall always be happy 
to aemtm8trate.j9mon^f mc^uitoes and of hurn^i 

. v6. '3.7|ft.'y6L, I itiffi'" 



-phasis^ Tstatemeht/that 

the part played'by the mosquito ” in this !trgilsriiii4K%f 
we shall be happy to show Manson's ‘origmal;ChajtSif( 
and drawings made in Amoy, and other nccese^wylt' 
evidence that Manson did follow out the development"^'^' 
of the embryonic and larval Ftlaria bancro/ti m th^ 
stomach and body-cavity of the mosquito. 
evidence, quite apart from any additions to it or'';; 
corrected inferences fron\ it, establishes the essential'C. 
fact that the insect is the vital agent of transmission, 
since it releases the imprisoned embry'o .from the , 
blood-vessels of its host, nourishes it until certain 
necessary organs arc developed, and thu.s enables' .'v 
it to make a start in life. A. Alcock. • 

J.ondon School of Tropical Medicine, 

Endslcigh Gardens. luiston Road, NAV.i, ^ 

July 5 - 


With regard to the notes by Messrs. Rowley and 
Kirkpatrick m Nature of July 8, on the occurrence 
of Leidy’s genus Ourama'ba in England, it may be of ; 
interest to record that 1 have recently (a few days ' 
before their letters were published) found one speci- . 
men of Amoeha proteus in this condition, t.e. infected 
with a parasitic alga. I was very much interested, 
because I have never encountered anvthing like 
Ourarnoeba in the ncighbourliood of hlanchester, ' 
where I have chiefly collected. 

I have not T.eidy’s book with me now for reference, 
but am familiar with his figures, and have no doubt ; 
whatever that the specimen winch I found corre-, 
sp^mds exactly with his genus Oiiram<eba. It was a 
typical Amcpba proteus, with filaments of the parasitic ■ 
alga projecting fanwise in two tufts, one tuft on each 
side, nearer the en<l which wa.s posterior in progiession. 
Its vitality certainly was not impaired m any way. 

This specimen was taken from a small tarn near 
Crag House farm, nqt far from Windermere. The tarn 
lies at the summit of a ridge, the altitude ol which is ’ 
given as 700 fei t on the Ordnance Survey map It 
should be emphasised that, although the tarn contains 
ordinary Afi/erba proteus in fair abundance, only' 
one specimen has so far been seen which was infected ' 
with the alga. Tlie other fauna of the tarn include 
very numerous Thecanucbida, some Flagcllata, 
Cihata, desmids, diatoms, etc,., a fauna which 
correspond.s fairly closely with that dealt with by 
Leidy in hi.s book, and which is probably typical 
of open moorland country at Jiigh altitudes. 

Amosba proteus is found in other tarns in this 
ncighbourliood ; but I liave never seen any other 
specimen infected with the alga from those other 
localities, although, since rea<li)ig Mi J^owley’s letter, 

I have again searched fresh material. 

G. l.APAGE. 

Bowness-on-Windcrmero, Ju^y 10. 

Hlstojoglcal Stains. 

With r 6 ’fcrcnce to Dr. Nierenstein’s remark (July 8 , ■ 
p 33) that the British <Iyc industry would do wtfll' 
to pay attention to the supply of dyes suitable fof 
histological work, it slioukl be recorded that in 1919,- 
when pathologists here had a difficulty in getting-’ 
.satisfactory stains, the Pathological Society of Great. 
Britain and Ireland approached Dr, Levinstein in the' 
matter and received frpm his organisation ample and-)' 
most ^useful help which carried u»on until reasonably 
good stains became available again throngh 't^^ 
^ordinary tra^e chaAl^ls. ' v,' ■' 







be iid trCith tiat.’nidiiem advances in' 
rX vphysi(^ science are due in the main to the 
FftC'qtt&ion of the power to handle the individual atom. 
■Jldtil the present time we have always attacked the 
•problems of matter' by examining the behaviour of 
'jitbms or molecules in groups. The new powers arise 
. in two wavs ^ 

Tn the first the individutil atom is endowed with 
excessive speed and energy, and is able to make its 
' individuality felt on this account. The a-particle of 
the radioactive radiations is a helium atom moving 
f’^with a speed of the order of one-tenth of that of light. 
While in possession of the relatively tremendous energy 
.which the speed implies it ran, unaided, make a visible 
■impression on a fluorescent screen. It can pass 
through thousands of other atoms without sensible 
‘deviation and, if occasionally it suffers violent deflec¬ 
tion, it has penetrated to the very core of the atom 
which has deflected it. Rutherford has shown us wliat 
important deductions can be drawn as to the construc¬ 
tion of the atom by examining these rare and sharp 
deviations, and is going even further in examining the 
shattering effect which tlie deflecting atom may itself 
experience. So also, the electron endowed with 
sufficient speed can traverse matter and bring about 
its ionisation and other effects of great interest, but if 
its velocity becomes less than one million metres per 
second tliis free existence disappears. It is attached 
. to the first atom it meets. 

• The second method of attack upon tlie individual 
‘atom proceeds on very different lines. It is by way of 
the mutual a< tion of X-rays and <Tystals. When we are 
examining things by eyesight we follow the influence 
of the objects that we look at upon the waves of light, 
f! we wish to penetrate deeper into the minute, we take 
advantage of the optical clTects of lenses and build 
microscopes: but, even tlien we cannot attack indi¬ 
vidual objects containing less than many thousands 
of individual atoms. A limit is set by the difficulty 
that light cannot .diow us the form of*things which 

• arc much smallerithan the wave length of the light 
itself. Witli the aid of the very short waves known 
as X-rays we ran make our way down to objects ten 

. thousand times smaller, but by itself this extension of 
our powers would he inelfirient, liecause the effect due 
to one atom or one unit of pattern would he inappreci¬ 
able. Here lies the value of the crystal, which, being 
an aggregate of some small atomic pattern repeated 
■ again and again through space, shows up on a mea.sur- 
able scale the properties of the atoms in the single unit. 
' 3 y the combination of X-ray ana crystal we can 
' examine the very foundations of material construction. 
' It is difficult to set a limit tn what may be the con- 
’ sequences of the exercise of these powers since ye can 
now examine all physical effects, so to speak, at their 
^source, and must in the end be able to refer all tlie 
•j. physical and chemical properties of materials to the 
properties of the individual atoms and their mutual 
^ nrces. So far tlie new methods have scarcely begun 
\ their fpU s^Sr^ngth. A few inorganic crystals 


their structure, but the new field of research'^is barely 
entered. Inviting roads lie liefore us pointing in - 
numerous directions. * ^ ^ 

Very little has yet been dune in the way of 'apjilyihg ' 
the new methods to the structure of organic cryst^, , 
although no study ?ould he more tempting. Their vg?t 
variety of form, the perfcclmn of their structure, thei^ 
importance, all urge us forwaid.and especially the fact 
that the whole progress of organic chemistry shows 
that the science depends upon laws of po.sition,*with 
which tlie X-rays are especially <iualified to deal. The 
difficulty at tlie outset lies in the complexity. In the 
naphthalene molecule there are iK atoms: in what.' 
way can we expect by means oi X-rays to solve the 
intricate problefti of their relative positions? Our<^ 
first attempts to solve inorganic crystals depended for " 
their success upon two facts :— • .' . ; ‘ 

The first, the simplicity ot the structures which weye ' 
attacked. , , 

Tlie second, the guidance derived from the prindples 
of crystallographic symmetry. ^ ‘ 

The determination of tlie .structure of rocks^lt ’ 
opened a way to fiirtlier determinations of^uch simple 
crystals as the diamond, zinc blende, fluorspar, and 
others. In all these the princijiles of symmetry 
supplemented the knowledge derived from the examma- 
tion of the intensities of X-ray reflection by the vai^puS' 
crvstal planc.s. As tlie work has proceeded in ihe 
hands of observers in many countries, other principles 
have eiaerged or are emerging wlucli render further 
and very valuable aid so that prolilems appear to be ' 
coming within our grasp that not long ago seemed most ’ 
difficult of solution. ' ^ ■ 

Of these principles, one began to appear in c^i- 
sequcnce of the very earliest results. It was a very 
striking laet that in crystals of polar substances' the • 
molei'uic seemed to disappear; it was in fact dis-, 
socialcd, and the structure of tlie crystal depwtded 
upon the grouping of the positive ions round the 
negative and of the negative ions round the positive;* 
In rocksalt each metal atom is surrounded by six atprns 
of clilorine and vice versa. If we aeicpt this as an 
indication of the general character of sucli structures, 
adding to it the condition that every atom to be 
like every other atom of its own kind in respect to 
relative tlistances and orientations of all its neighbours, 
it becomes possible to foretell the jirobable form fof 
structure, using the X-ray methods for sub^uent* 
verification. This method of proceeding may be very 
much ea.sier than if it were taken in the reverse viayi 
We might for example liave gone far to foretell'the' 
structure of fluorspar. It is an, ionic compound ih ■ 
which the calcium atoms are doubly charged, and 
fluorines are singly cliarged. Each positive is fcq' b^, 
surrounded, therefore, by twice as many neighbouftFasf-"’ 
each negative by positive. The fluorspar structllje'' 
in which the metal atoms are arranged at the 
and tHfe face centres of the cube, while the fluorines 
at^he centres of the eight small cubes into 
larger ones can be dividet^ is one of the yely ; 

ways in which this numerical relation of 2 tQ 1 ' 

" “ ■■ t. 2 is 
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carried out ip a second of'these ways^ the r^tive 
numbers .of nei^(hbour 3 being fbor to’two., It 'is 
lightest and most open of the a to i structures, and is 
consistent with tlie low specific gravity of ice and with 
the possibility ol rom{)ressing the substance into denser 
forms: at the same time it shows the six-pointed 
arrangement and the feathcriness of the snow trystal.* 

The earlier results at the same time showed that in 
the diamond we had a construction of very diflerent 
properties and nature. Here the .itoins are elct:trically 
neutral and are Iwiind to one another, not by electrical 
attraction from ( entre to centre, but l)y a more intimate 
process which j)rol)al)ly consists in some way of u 
sharing of striMtural electrons. Tiic diamond is on 
this account the hardest of kmmn substances. 

These considerations amount to a recognition that 
the bonds lielween tlie atoms may be of \'ery 
•different chara< ters tlmugli it ma\ lic'dithnilt to draw 
hard and fast lines between them. We can say that 
there is a \cfy strong electron sharing bond of which 
the diamond is tcpK'al. and tiiat there are ionic bonds 
in polar compounds whi< h in general are of a weaker 
character, as, for example, in rocksalt, though on the 
other hand llicy nij\_v be strong when, as m the ruby, 
tlic ionic charges are large. 

Lastly, tk“re is a third t\pe, which is found in the 
organic crystal, where tl would appear that the separate 
molecule ran he distinguislied fhe atoms in each 
molecule are slrongK tied together, but tlie forces tliat 
bind molecule to molecuh- may be dcsi-ribed as re.sidual. 
They would appear to be weak fields concentrated at 
•definite points on the molecule, the positive and 
negative cliarges lu whicli the)’ are dut lying 
within it. 

The second primiph* which emerged latrly early in 
the experiments was described by my son m an address 
which he ga\e in tins Institution some time ago.^ W^c 
may call it tlie principle o( radii of combination. 'J'lie 
distance lietw'ceii the < entre of one atom and the centre^ 
of a neighbour can in inanv cases be measured with 
great accuracy : we can comjiare these distances when 
substitutions arc made in isomorphons compounds. 
The replacement of riuorine hy clilorme, chlorine by 
bromine, bromine by iodine in a series of salts produces 
change.s in the distatnes wdiich imply that the radius 
of any one of the atoms mentioned may lie treated as 
a constant within the range of llie sulistitution con¬ 
sidered. The accuracy is amply sufficient to give 
useful assistance m crystal analysis It would not he 
true, however, to say that each atom has an mcanable 
radius, and indeed the original statement of the prin¬ 
ciple purposely refrained from going so far. It i.s not 
right to speak of the radius ol an atom; it is better to 
speak of a radius of conibimtion. We may lake an 
illustration from the liehaviour of arsenic, antimony, 
and bismuth. The crvstals of these substances are 
trigonal in form/ plainly showing that tlie properties 
of each atom are not the same m all directions within 
the crystal; in fact, analysis shows that each atom is 
fastened to three on one side of it by mucli closer bonds 
than to three atoms on the other side. One Bonding 
resembles more closely that of the diamond, the ofjier 

»’Proc. Phys. Soc., Loodon, vol. xx*fv. pt. 3, p. 9S. 

* See Pktl. A^. xw. 

* JanuHi aod Turtttejl, PM. .Mag., Aug, .1990 Bad July 1931; Ogg, 

A/ag.. July i93f.Z- 
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that'tne a^om beeves ar&'Met 9 l 
non-metal on the other. At any rate,'there' 
radii of combination varying with the nature ofCthe 
bond, The metallic bond is the weak one and the 
cleavage plane cuts only through such bonds. 
seems very likely that in thi.s way we can understand ; 
the formation of crystals of different type when these 
elements enter into their compo.sition. For example, ' 
in the'cubic form of senarffiontite (SbjO^) the atoms of 
antimony are completely separated ; each touches .six 
atoms of oxygen, while each oxygen touches four atoms 
ol antimony. Antimony is here behaving as a metal . 
only, so that we represent it in a model as a sphere, 
and the uniform spheres of antimony and of oxygen ■' 
naturally Iniild into a simple crystal. It is a cube > ' 
which the atoms of antimony occupy the corners and 
centres of the faces while the six oxygen atoms lie at 
the centres of six of the eiglit small cubes into which 
the large one can be divided. 

There is, however, an alternative form of SbjOj 
known as vulentinite, which is ortho-rhombic. Analysis, 
so lur as it has gone, though it is not yet complete, 
points emphatically to the conclusion that iicre atoms of 
antimony arc pairing, the bonds iietween the members 
of a pair being of the stronger variety already referred . 
to. We now have an elementary body of a dumb-bell 
shape which, wlien forming part of the crystal structure, 
will naturally cause a deviation from a simple cube. 

Vet again, there arc principles winch are barely . 
established as vet, though it seems proiiable that they 
w'lll be found of material as.sistance in anal)sis. The. ‘ 
greater expansion ol some crvstals in certain directions 
tlian in others seems to depend upon the nature of the 
bonds. Bismuth exfiands more alQng the axis than 
across it, as w'c might ex[)e(t trom tht‘ liict that m the 
one expansion the weak bonds alone (.an be operative. 

In the .^ame way diamond has an extremely small 
expansion co-efficient hetausc all the bonds are of the 
strongest kind, l)ut in graphite, on the other hand, the 
expansion along the axis may be de.scnbed as enormous. 
i\Ir. Backhurst finds an increase in lengtli of 3 ])er cent, 
for a rise of t)oo®t’ At the samecime, so lar a.s can 
be inferred, the expansion across the axis is still quite 
small. In one case weak bond.s only are concerned, 
in the other, strong bonds of the same kind as in the 
diamond. 

It is when all these considerations are taken ' 
into account that it seems possible to make an 
attempt upon the structure of the organii' crystals. 
They are, of (ourse, very (^mple.x; naphthalene 
contains 10 atoms^of (arbon and 8 atoms of hydrogen, 
and our ability to interpret X-ray evidence, lliat is to 
sav, the rtlative intensities of reflection by the different . 
planes in different orders, is not sufficiently advanced 
to enable us to place so many atoms in their proper 
position in the cell from this evidiince alone. We can;* 
readily find the size of the unit cell, show that there , 
are two molecules in it, and that the points, each qf,'' 
which represents a whole molecule, are to be placed as 
is shown in Fig. i, but without some further help we, 
can frame no hypothesis on whic^ to proceed. 

Suppose tiow, that we compare the- structures ' 
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Sbtfiince'/tiie sheks of , atoms 'parallel to one 
, 1 ’ot the cleavage planes of the latter crystal. The 
’.questwn has been very carefully considered more 
' recently by Hull in America and by Debye and Scherrer 
on the Continent in the hope of finding more exactly 
■ the details of the movement ; they do not quite agree. 


shdws that itvo of the: axes of the ceH i^main constant^ 
wh 3 e the' third has grown by an arootint which is nearly 
the width of the benzene ring. From thweand various 
other indications we build a structure such as is repre* 
sented in Figs. 3 and 4., It would seem that the 
molecules are linked together sule to side more strongly* 
than from end to end, and that i^ why these and similar 
crystals cleave acnjss the end or fi j)osition. 



Na|jhihatcni. Aiitliiaceiit 

Flo r.—Unit cclU of nipiitlialeiic and .anllii.iu-nc drawn 
(o llic saiim V ale 

n\ = a ()C=r 

Naphthal<-ne . . . 8 11 f>i)^ «60 

‘\iulir.icciw ..87 O-i ti () 

.N.'iplUhaleiip ai^nOC^-^o", /JjbCOAt-^i^;’ )t)', ywAOJI^vo® 
Aiillir.Kcne n-*HOC =90', ^mCOA-- uC ,ii'. yaAOli^oo". 

Fig. 2 reprc'serits the change as described by Hull. 
The hond.s between the atoms in each sheet are 11 n- 
affeeted apparently, but tho.se between sheet and sheet 
are replaced h)' something much weaker. Tlie diamond 
is typical t)f hardness, the graphite is used as a Iiihneant. 
If the hexagonal rings of which the .sheets arc formed 
have survived this violent ehange, why not suppose 
tluit tliey may survi\-e the further change when the 
slieets break up into ring .structures ? In otlier worrls, 
suppose that The benzene ring is really a tact, not mcrel}' 
a diagram ; the distance lietwecn atom and atom m 



Fio. 2 — IIk' ftiif liiKN of tin- dsaKr.iin show I he Mnictiin- of Kr-ii’lnlc Tiv 
niovMiK lli>> lop hvfi to (ho poMiioii slioH'n hy Die hroki n htiLs Dk- 
(h.iiiiond struiliiJc i- uhlaiited 



Fir. 1 -Showin;; inulii.il rrlmons of (hr<-> inplitliaione molecules 
.iml p.ul'. o( .,1)1,1. 

I lie iiiidi.idfd <ir, k’s Ih Iwn 11 111. I wo 1 1 .M\,i«e j,! iin*s icpifscut ainutccule 
.Is .a (I I) Ihc sliiiU.I rcpn-sdii luol.<iili. U md F in (he imme 
liKiirr Jho siii.ill ur< l.-s ropi.s.nt Indioiii'n but their sue is un* 

cel I iin . 

I.himeler of < irbon .tlnui = i-5(i Jfll , i .i: • I'i.iimUoii of AD on' the 
pl.iiie ot Die .lMKr.iiH-=2 50. UeiiAiic iitiK < niisists nf .it.iiiis A... Fonly. 

• 

It we examine a-naphtliol in wha h Indrogen at the 
sule ot the naphthalene moietule has been replaced by 
an Oil group, we find iliat the stand.ird (tII contains 
four molecules, which is what we should expect, for each 
ot the four a positions must he represented. When 
the on group is taken from the side and put at the 
end, we*find that the cell has shrunk sideways and 
grown lengthways hy the .iinoiinl we should expect 
to result Irom the addition of an oxygen atom. When 
as in aeenaphthene .i complex grou)) of atomi> is 
atluihcd to one side of the moleiiile .ind the crystal 



.-howiiig a hy.lroj^cns c .jimii liii,j llie mulcdilrs side to side. 


the ring is 1-54 A.U. as m the diamond, and perhaps 
we may add that tlief^vloms are not all in one pl.ine, 
but are arranged, as may be seen in Fig. 3. W'e 
then pro< eed to test this hypotiiesis by rmding wiielher 
we can fit together molecules ol the a.ssumefi size aiul 
shape into the cells winch liold them. From X-i<iy 
studies we know the exact form and dimensibns o’l 
the cells, and can learn also much concerning the 
relative distributions of the molecules within them 
It appears at once that in the few simple ca.ses which 
have been examined an cxi'elleiit fit is passible and, 
mpre than that, we« find encouraging signs thi^t the 
structural idea has been chos» n rightly. For instance, 
£he comparisdfi,^^the cel^ of.tjapht^enp apd anthra- 






to unr surprise becomes more regular than before,^ 
right angled mste.id of oifiiqiio, v\e find an explanation 
m llie fui'l that there are now lour molecules within 
the cell instead of two, ami that by sloping in pairs in 
opposite wavs tiiey increase the symmetry of the 
crystal. 

Tliese examples may seise to show how an attempt ' 
may he made to arrive at a knowledge of the structure - 
of these organic compounds with, I think, some success.- 
ft seems justifiable to see m the rigid and qaeerly(“' 
shaped molecule allacliing itself at definite point^^' 
and with great precision of orientation to neighbpui^ 
mfJlccules, a cause of the immense multiplicity aJid, at 
the same lime, the accumie form of organic Grys|al«, 
and indeed to .find here the foupdatit^'of ' o^n^ 



'’^«n prinS ‘stresses ^and"‘'tl <» tjlM 

dewed to its study, and at tlic present tunc there are th s .s »„ • . . ^ ?'"■ '™<'nat‘ons show thdi 

" 1, ..,,. 7 '»■. 

itiittee of the Institution of Mechanical Fncinei.rs of 

which Sir John Ile«ranee is chairman, some exn’eri- actinT slat, f'a"’ ‘1’'“ *he 

mental studies of a preliininary character have Len som„ t, V ^ '’‘*'•"’8 the plastic field, is 

made recently at University (olle^'t "onln ,m *“at more complicated. The stress is never 

transparent bodies subjected to the iTction of cuttine Imel bm‘^ ’ “*”? tsoclmics are therefore not straight 

.tools, and the double refraction produced by stresf nfa wWrh “ somewhat, as indicated in 

hM been used to measure the stress distribution in the a disk’oTsh^ t ‘^o'^hnics obtained from 

cut .material. Similar experiments have also "teen to the aLtn of ‘ 

earned out on some glass-cutting tools used tor turning cutting ?'"h' *7* ™‘h a somewhat acute 

and planing operations. ® cutting angle. The lines of principal stress confirm 

.The photo-elastic method has many advantages over anneor, I ™""'' P^noipal stre.sse? . 

iirw experiment on metals, as up to and In fact aTr^t so tar, and to' 

well beyond the elastic limit of the trans ’ ’ ^ approximation the distribution of principal 




' s. ’ ^*?'*'* a hlnp of nilro-celliiloso. 

' Mechanical Engineers, of 

whiA Sir John I lew ranee is chairman, some experi¬ 
mental studies of a preliminary character have been 
.made recently at University College, London on 
transparent bodies subjected to the action of cutting 
.tltals, and the double refraction produced by stress 

W ZerW .hstribution in the 

cut -material. Similar experiments have also been 
earned out on some glass-cutting tools used for turning 
and planing operations. ^ 

The photo-elastic method has many advantages over 
di^ experiment on metals, as up to and, in fact 
well beyond the clastic limit of the trans- 
paTCTt nitro-celliilose used, the stress distri- 'socunic lines 
bution. produced can be measured with 
^cpnaderable accuracy at all points in 
? P'^P-’ *<■ “bou of a 

too!.. The optical effects give,at once, a 
•measure of the difference of the princi xil 
' strgises at a point, the lateral contrac- (lo** ^ 
a measure of their sum, and 
thgrsochnic lines map out the directions 
of the,stresses. Existing literature shows „ 

how very difficult it is to obtain similar ^- 

Wfctmation from the metal itself when ,„•/ 

under the action of a tool. Since the 
disJfAutions are similar up to the elastic “ 

o°«eai.„ou 

absCnce'of elaspc constants in the funda- 
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Dotted Imp shows position o^he rotl 
baud of ist order. 
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- , , —jjt LIJV lunua- -"OC IM (,racr. 

mfi&tfii equation V^’Y~ 0 . tberf' nrr» ^ *— lafTclmics and lines of priiiciDal streus m o «iicL- .... j .i . 

obvipui advantages in a study of the liSVJS 
• characteristics of cutting tools by these mean^ Tk„ , . y;?, . 

general phenomena observed whL a tool is rtmln! may be taken to be of the type li. 

arejhewn in Fig. ,, where a steel tool is pill ' ' 

of ilJtro-cellulose in a circtilarJv nnif»r;cx.yi c..ij . . 
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its p6siti6 

f' ^ A change from these conditions 

■^.is^pfodaced when the cutting ed^e is not so perfectly' 
.^larp as it is possible to make it. It then becomes 
' apparent that the shaving is no longer cut from tlic 
'“'maih body, but is broken or tom away by the continual 
forcing of a wedge bet^veen the shaving and tlie main 
■body of the material, after the latter has once been ; 
'penetrated. The shaving bVeaks away at a point A 
above the cutting edge (Fig. 3), mainly owing to the 





bending action exerted by the raking face of the tool,and 
is so much overstressed at this place that all coloureffects 
are obliterated. An intense and permanent black 
patch is therefore produced separated by a less stressed 
part B, in which plastic stress colour effects are observ¬ 
able from a similarly much more ovcrstresscd part C 
immediately preceding. These effects are repeated 
at regular intervals as is indicated in Fig. 3 in a 
■ somewhat diagrammatic form, and are accompanied 
by a rhythmic pulsation of the coknir hands in 
phase with this phenomenon. The tearing away of 
the shaving in this manner produces a rough uneven 
surface on the material, which in planed work is 
therefore not truly flat, and m turned work is not 
perfectly cylindrical. It i.s probable that this in¬ 
fluences the character and kind of cliip produced in 
brittle materials, as it undoubtedly influences the 
shaving from an elastic material which is capable of 
assuming a plastic condition. Moreover, it is some¬ 
times found that when this latter condition occurs the 
tool is acting in a two-fold capacity, for not only does 
it break off a shaving, but it may also pare off the 
irregularities as the point of the tool come# in contact 
, with them, .so that occasionally a second and much 
thinner shaving, D, is produced, and peeled off as 
instated in Fig. 3, by a true secondary cutting action. 
^ i Dabble shavings are sometimes produced in this 
' planner when steel is turned in a lathe, and it is probable 
tlw fine powder, which can often bo obser\’ed 
•v'lftUjng ^away from a tool working o;i cast iron, is due 
sectary, cutting action,, vi"' ^ * 







I'll. \ — Slii’l infting culler epcratlui; on .i pi jte of » 

; ' ‘ 

cutter, shown in Fig. 4, wlicre the dejJth 
variable owing' to die uniform movernent’ of 
material up to the cutting edges, which are alsb 
at a definite and uniform rate. The .sliaving cut‘fr<^' 
the trochoidal contour is continuously increasii^'Jibi 
thickness therefore, as the cut advances, and dn 



Ptr, 5.—Isocliiiic hnrs and colour b.'ind'C ob^iTved and ralcutoted^WfjK 
wcclge of angle f>o® when a load of 50 pounds is applied (>t U IMRA 
of 20° with the axis Colour b.ioiK obsen-ed ate shown 
equivalent stress Hues given by theory are shown dotted. 

Woceedings of the Institution of Moch.iniral Kngineer»,.by 
of the Council 

present instance is being tom off rather thip 
the characteristic markings for this kin^' b&j 
orcur in a very pronounced raannef 
travel is given to the i#otk, the sep< 
chttir^.e 








the end of. the cut, distriinj^on^^^ 

much more compljct^ted/ ' -t’ v ^ ^ 

The stress in glass tools When hutting nitro-ielhalosi*', 
has been studied, and it is found that when the material 
is being removed in a thin sliaving by a true cutting 
action the stress system of a simj)le radial type. 
The colour hands are very nearl\’ arcs of circles 
passing through llie cutting edge as indicated in 
Fig, 3, and are such as would l)e‘ firoduc'ed by the 
action of a concentrated force applied at this place. 
They are, in fact, ol the same type as those obtained 
when a rton-axial force is ajiplicd at the apex of a wedge, 
gitdng isoclinic (•ur\ es anil c'ilour l>ands (Kig. 5), all of 
which pass through this point up to the yield point 
of the material. The (tntre.s of the circular arcs of 
these latter liands all lie upon a line passing tlirough 
the ape.x and perpendicular to the dark band shown 
in Fig, 5. which marks the region of do stress. They 
are, tlierefore, ap{iroximaiel> tonsistenl with Michelis 
theory of strifss in a wedge,^ and ha\e been sliown 

* Protwiliufiv of Uir Ldiitloii NCulicm.ili^il Soucty, vol. xx\iv , 190J, 
and Lovp's " riiwry of.M.isiic ity,” juU edition, pp joS-.’oy 


■'S{ the IppHetf fotce. The" stress, kystem is to be 
almost"entirely radial aiid"expressed hy ' ■ ’ \ 

cos(o-^) • -.fi ' 


along this line -where a is the inclination of the outer 
fare to the line of centres of the colour hands, and ^ is 
the inclination of the applied force to the .same face. 
Along each colour band ^ is practically constant. The 
value of tlie constant c is also expressible m terms of 
the force P, the angle a and the angle y of the wedge. 
The stre.ss system in the case when the material is 
being lorn off by the action of the raking face of the 
wedge angle of the tool lias not, so far, Ifleen made out. 
Experiment shows, liowever, that it is of a more 
complicated type, especially when the action is accom¬ 
panied by the building uj) of a secondary wedge on the 
tool from the material torn off m a manner which is 
familiar to those engaged in machinery operations 
involving heavy cuts. 


The New Building of the National Academy of Sciences, U.S.A. 

By Dr. ('. D. Wai-coit.' 

I K 1863 Henry V\'ilson, United States Senator from to the destruction of masses instead of individuals. 

Massachusetts, asked a number of men eminent This led to the need in the United States of a f>ody that 
in science to come togetluT to form an organisation by could bring together the most able men in the fields 
which the scienlifi<' strength ot the country might be of science for the solution ot war problems. Dr. Tlale, 
brought to the aid ot the govii-nmcnt. This meeting conceiving the need tor Midi a service long before it 
wus directly the result of an A. t of Congress passed wa.s an actual neces.sity, proposc<l that the Academy 
March 3, incorporating the National Academy take prcliminarv steps m the organisation of the 

of Sciences of the United States of America. While scientific resources ot the United States, and this was 
Senator Wilson prcsumaldy liad aid and suggestions the beginning of the National kescarcb Council which 
from the incorporators, the bill bad its inception with, rendered such cffeclivc service at the request of the 
and WAS drawn l)y him, and did not incorporate the Pre.sidcnt oi the United States during the war. 
Academy in any state or territory, or in the District Ajipreciation of this service from the Academy was 
of Columbia. Jt seems to have lieen his idea that sliown in an execiitiv^eorder issued bv President Wilson, 

file’ Academy should be national in its broadest directing the National Acailemy of Sciences to continue 

sense. the Council. Under this order the Research Council 

The'Academy has held its annual nuelings in was reorganised on a permanent peace basis as an 
Washington at the Smithsonian Institution and its agent of the Academy, and the need of the .\cadcmy 
autumn meetings in other cities. Joseph Jfenry was for a home uas accentuated. Dr. Hale’s precious plans 

president for many >ears and at the same time secre- were discussed at lengtii, but the question ol available 

tary df fhe Institution. The rerord.s and library of funds continued. I'lie quarters in the Smitlisonian 

the Academy have been stored in several hundred Institution, alre.idy too crowded, lould not afford 
boxes at the Institution, awaiting such time as the room for this new body, and temporar) spai e elsewhere 
^caderay may have a building of its own where this was found in the Mun.sev Building; then a residence 
niatejial can he made available. at i6th and L Streets, having iwenty-one rooms, w-as- 

The semi-centennial in 1913 gave new life to the iecurec). A little later a larger ‘ijuilding at i6tli and 

at^vhies of the Academy, and the foreign secretary, M Streets was occupied, until the present location at 
Br/Oeorge E. Hale, proposed then tli.it the i\cademy 17th and Alassadiusetts Avenue wa.s leased, 
should have a home. He prepared tentative plans Daily in^these renewed activities strenuou.s efforts 
and had'them put In shape by an andiitect. The.se w'cre made to secure a permanent endowment and 
plans provided laboratories and a lilirary for the money for a building for the Academy, and a suggestion 

usenf % Academy and resident men of science for was made to the (arnegie Corporation of an eiido^- ^ 

research work. ment and building for tlie Academy and ReseArch 

The project was not to be long delayed, for the Council, resulting in an offer of 5,000,000 dollars,, 

world war coming in 1914 changed and broadened provided the .Veademy would secure a site and present . 

the thought of the world. Wliat .started to be a battle sutisfac^tory plans. The amount* needed for the 

‘of .^ed Iqccw turned to cimipetition between the purcha.se of ^is site was apportioned, so tliat;thci 

coiHitries WAT m ^^tive sdentife researdi, looking , ' entire country migl^..JiAve .< part' in the 
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. Hal«.'i»Mw^i^^^ftWo--''^^ i'n '<•: 

' The JotVpWehasSJ 'by the ;:^iCTdcmy k' kiitetirf as 
Square 88. It containir 189,755 square leet,' Origin- 
ally its highest point was in north-west corner and 
its fewest point was under water in the river at the 
south-east. To-day its lowest point is about 24 feet 
above high water and its highe.it 41 feet. The borings 
show that there is a fill of from 5 to 10 feet where the 
building will stand, from 6 to 28 feet.of clay and sand, 

' and from 7 inches to 3 leet 6f de<omposc<l rock.* 

The building planned has a frontage of 260 feet and 
is 140 feet deep. The height above the first floor is Oo 
feet. The vestibule is i [ i)y 20 leet; the entrance hull, 
36 by 21 feet; the central hall, 64 by 24 feet ; tiic 






,1>uikling 

‘^in,simple style b , 

broad ^eridee. On the’first floor ,bfv. iui 

auditorium seating some 600 people, ieotilffrhaH 
holding 250, a reading-room, library, conferencc,j;ck>ms, 
and exhibition halK. Th^ basement will cOrttife a 
cafeteria and kitchen. The two upper floors wifi be • 
devoted to offices. 

Tlic building is the gift of tlio ('arnegie Corporation 
of New York, while the ground was b'ought ai a 
cost of nearly 200,000 dollars tlirough the donatitfeS - 
of about a score of benefactors. Bertram Grosvehor 
Goodhue of New York is the anidtect. He is one 
of the best-known architeds in the country,'and 
designed the St. Thomas Gliurch, the West Point 
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library, 36 bv 64 fbet; tlie Iccturc-roorn. 34 by 50 feet. 
The five exhibition balls range in size from 2O by 14 
to 34 by 21 feet. 

The total number of square feet of floor spa<c, 
exclusive of clevulors, doorways, anti hailwa\s, is 
39,874. This includes exhibition space amounting 
to 14.571 square feet, let tore and entertainment spate 
of 7982, and 14,786 square feet for administrative 
purposes. Every miidern convenience and facility 
W'ill be provided. • 

Having lirought you thus far, let us as.suinc that 
we are on our way to the annual meeting m 1924. 
Walking west along B .Street, half-way between 21st 
and 22nd Streets, we find a broad walk on our right, 
with reflecting pools in the centre leading through 
• 'a formal effect of trees and shrubs to a Iniilding in the 
middle of the square surmounting a series of terraces. 
It is the homo of the National Academy of Sciences 
^and the National Research Council—a marble structure 
.ttf fine, proportions, standing out in bold relief‘against.^ 
,'t^.blueskyfethe;mormMsun|ight.(Fi|.^). 


Building, the Nebraska State Capitol, and many other 
iiuildings. The contract for the construction of the 
building has been let to Charles T. Wills, Inc., of N^eiJir 
York, and it is expected that the building will ‘be 
ready lor orcufiation in the autumn of T923* I^e 
Eaiirie. the sculptor, has been selected to ,do the 
decorations, wliicli will symbolise and depict', thfi 
progress of science and its benefits to humajlil^.. A 
.series of bronze bas-reliefs will show a procession pf 
the leaders of scientific thought from the earliest 
Greek philosophers to modern Americans. ' 

On passing through the entrance hall the visitof wiU', 
find himself in a lobby rotunda. Here he will sep in 
actual operation apparatus demonstrating , certafe 
fundamental scientific facts that hitherto he had.; 
to take on Iiearsay. A coelostat telescope,' 
on the dome of the central rotunda, will 
image of the sun on the white surface of 
table in the middle of the room. Here ^ 

able to see the sun-spots, changing in 
bfrora.^ay to day, and moving.^ctoss 

'r*.si'‘- 









fropi-'ice'aird;, ^ '^.. '■4e|'“ 

thwi^lvalon^ wc;‘re^^ tw c^iebtftted ^ 
ofThe swingmg pendulum will mark an 
inyariaUe direction in space^ and as the earth of the 
building revolves beneath it, rotation will be plainly 
sbo.wn ty the steady change in direction of the 
penduhim’s swing over a divided arc. 

jifp great phenomena of Nature, the sun and the 
roilfioh of the earth, are thus to be exhibited. Other 
pd\ 4 iDpmena to be demonstrated in striking form in 
rotunda arc magnetic storms, earthquakes, 
gravftational pull of small masses, the pressure of light, 
tho’^tisible growth of plants, swimming infusorians 
• in' a drop ot ditch water, living bacteria, and other 
intefasting phenomena. 

’ Ifr ^e seven exhibition rooms surrounding the 
rotunda, the latest results Oi scientific and 
industrial research will he illustrated. One room will 
be s^’aside far the use of Government bureaus, another 
for-^ industrial research laboratories, others for the 
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^d biblogi^l sbiOTCes ;aiid their applicatiohl' 
shown in this living museum', in which the ekh 
be constantly changing with the progress of 
One week there may displayed the latest fdorapfiS 
radio-telephony; the next perhaps a set of psychologi¬ 
cal tests or a new find of fossils or a series of synthetfc 
chemical cximpounds. Such a mutating museum will 
continfie to attract and' instruct large numbers of 
visitors and residents. \ 

We call it the building for the National Academy of 
Sciences and the National Research Council, but in- 
reality it should be the national home of science in 
America, and will be looked upon by ouniellow-citizenS 
and the world at large as the place where the creative 
mind will be able to do much to bring about a better 
existence for the future people of the world, for it is’ 
to their enlightenment, and advancement that it will 
be dedicated. 


The Internal Combustion EngineA 

By Prof, W. E. Dalbv, F^R.S. 


\ jTiiif It^uence oj the Internal Combustion Engine. 

T O . engineers the terms horse - power and hor.se- 
A.;power hour have .strictly tetlinical meamngh. 
The^'can be illustrated by comparing tlic weight 
and efficiency of an aircraft engine and a loco- 
Uiotlve engine. An aircraft engine can l)e l)uilt with 
. aikjut aj lbs. of metal per hursc-power as against 
approximately 250 lbs. of metal per horse-power in a 
Ibcbmotive engine. An aircraft engine requires aiiout 
Tib. of fuel oil per H.P. hour as against 3 lbs. of coal 
.per fl^P., hour used by the locomotive engine, in. 
addition to wliich the locomotive engine mu.st curry 
.. ^bout 3 gallons of water per H.P. hour. All these, of 
■ course, are round figures. It is the extreme lightness 
petrol engine in relation to it.s power wJiich has 
possible to develope aircraft. 

.Aii'internal combustion engine of the Diesel type is 
use heavy oils, and has provided a prime mover 
of which the submarine w'as able to develop 
considerably during the war. Thus the internal 
cjimmshdn engine helped to .sink our food ships, but 
time helped to save the situation by driving 
''■‘m^<dgricultural tractor. Few, perhaps, realise fully 
was our position in 1917. Horses were 
^‘U^S^ljr;(^..for the Army and were being taken from , 
; but the agricultural tractor replaced them i 
plough and thus made it possible to maintain 
food supplies. 

■> .’/i^jbpably the greatest effect of the internal com- 
buSfaoii engine on our national life is its influence on 
i;(^d;..,^^sport. Standing at Hyde Park Corner 
. years ago a motor car would liave excited 

fO'day it is almost true to say 
■ ’ horse-drawn vehicle has practically dis- 

appwed.; The internal combustion engine is cbsplac- 
.^^he from the, streets, and is even causing the 
*ij|^ay d^panies g^ve ppoeem. The chairmait of 
dirt'of tfidmeffeedat'^hel^Iudf-y early jaeetm® tlkiV 




the romnanics had lost 9 million tons of goods, and 6 
million passengers to the motor lorry and the motor 
car. This is a remarkable achievement for the small 
16-20 H.P. internal combustion engine which is fitted 
in these vehicles. During 1921 about 800,000 licences 
were issued to vehicles propelled !>y internal com¬ 
bustion engines and the lax on them amounted to 
about ten million pounds. 

These brief considerations indicate Imw profound has 
been and Ls the influence ot tlie internal combustion 
engine in shaping our destinies. It has conquered the 
air, and has given us a prime mover useful in farming 
and in transport. It is influencing the policy of our 
railways, and will sliorlly .so transform our outlook and 
our modes of life that men of to-day will appear to be 
separated fronji their boyhood not by a few decades 
but by a few centuries. 

Some Problems of the Internal Combustion Engine. , 

Considering combustion from the point of view of 
the Kinetic Theorj^of gases, but witiiout attempting 
to explain the nature of the differential attraction 
between molecules, most of the energy developed in 
the cylinder of an internal combustion engine arises 
from the fact that oxygen combines with carbon and 
hydrogen to develop large quantities of heat. The 
function of the engine is to convert as much as possible 
of this heat into mechanical work. 

It can l 5 fe deduced by the laws of gaseS that the 
molecules at 22® C. and atmospheric pressure require 
729 times the volume they occupied as a liquid. Thi? 
can be illustrated by “air patterns” representing th^ 
distribution of molecules in the air. Actually the mole¬ 
cules are flying about at a high velocity across 
vessel the sides of which they are continually bombai^-. 

ing and therefore exerting pressure?on them. ,■ , .C\l 
. Calculation,from the m^rttic theory,of 

vi..Z' Vt__ ivJa . . -A . . 








nd ^-aig «bout in the enclosing vessel w? that ’ _ most refined nature has been devised, and ^ ?^i4r^h' 
y by imagination that we are able to conceive is being carried out by Mr. Fenning. Vanoul^fSmv* 

{be otan/4irt.T ctlll arsA o __ 1____•_ - t . . i •W-A-'T.' 


y by imagination that we are able to conceive 
- SHpis standing still and forming a pattern some- 
i^BSke the pattern on a wall-paper. 

"^^^en a spark is passed in a mixture of air and a 
hydrocarbon such as pentane a re-arraftgement of the 
molecules take.<i place. The 5 atoms of carbon in the 
' pentane molecule produce ^ molecules of airbon di¬ 
oxide ; 12 atoms of hydrogen produce 6 molecules of 
steam. Before ignition there are 41 molecules in¬ 
cluding 32 molecules of nitrogen. After the explosion 
there are 43 molecules, nitrogen taking no part in the 
change. Oxy^jen ceases to exist as a separate entity. 
The re.sult is that every pound of pentane so trans¬ 
formed produces 10,000 lb. calories of heat. 

The immediate effect of this production of heat is to 
increase the velocity of the flying molecules. The 
actual velocity of the produefs of combustion in the 
■ vessel depends on the mean temperature. Direct 
measurement of the temperatures of the working 
charge of a gas engine gives 2570® abs. as a reasonable 
temperature from wliich to calculate moldeular velo¬ 
cities. At this temperature the carbon dioxide mole¬ 
cules are moving at 3950 it. per second, the steam 
molecules at 6166 ft. per second, and the nitrogen 
molecules at 4950 ft. per second ; these numbers being 
the square roots of the mean squares of the actual 
velocities. 

The next point for consideration is tlie lime taken 
to effect this change. The time-interval taken by 
oxygen to combine with carbon and hydrogen lies 
along a lime scale beginning with a detonation and 
ending with slow burning. In a mixture of air and 
pentane the oxygen molecules are a long way, on the 
average, from llie carbon and hydrogen ol the pentane 
molecule, and also the freedom of action of tJie 
oxygen molecules is clogged by the inert nitrogen 
present, but the r.ipidity with whicii o.xi^gen can 
combine when the circumstahees are favourable is 
shown by nitro-gl}’cerinc. * 

Chemists h.ive (ii^<-Overed how to produre this nitro¬ 
glycerine moIiTule so that oxygen lies side by side with 
the carbon and the hydrogen. Its action i.s unclugged 
by any other substance, and the^olecular distant es 
have been annihilated, or perhaps re would be better to 
say that they liavc become atomic distances. Morcov cr, 
tliemoleculecontainsalmost theexact quamiiyof carbon 
• and hydrogen required to satisfy the oxvgen present. 
As Lord Moulton once put it, it is a ca.se ol the lion and 
the lamb lying down* together. A mcrlianical shock 
causes an immediate transformatiofi—the lion dev'ours 
tlie lamb; and the time-interval for the ^eal is so 
short that it is not measurable. This is called a 
detonation. Chemists have by their researches shown 
, how to combine nitro-glycerinc with other suhslance.s 
in order to control the rate of combustion. 


bustible mixtures are mad? up in a bomb. 
exploded and then the time taken for the 
combination to take place is recorded. Two resuittJwV 
he mentioned: admixture of one jKirt by voHi&ie of 
hydrogen, 2J parts by volume of air, was compTiSWed 
to 64 lbs. per sq. inch and then exploded. BetWeep 
the passage of the spark and the beginning of 
of pressure about four-thou.sandths of a second 
The combination was complete in about the sathe 
interval of time. In another experiment the tnixture 
\va.s diluted with one part ol hydrogen and 
air : this caused delay in tlie combination, which’to^, 
six-hundredths‘of a second to complete. In 
diluted mixtures the energy has to be shared j^y. 
all the molecules which do not take, part 'ih.'tfuf 
change. ' 

The engineer is faced with two problems>-thb 
problem of a too rapid combustion, becoming a deton^ 
tion, and the problem of a combustion too 
complete combustion at high speeds. i 

In practice the turbulence and eddies caused 
rapid admission of a cliarge through the nairow 
annulus of an open admi.ssion valve re.sults in 
ing the rate of combustion, and it is owing 4 » thij 
cau.se that the gas engine can fun at speeds g^eat^, 
than those corresponding to the measured rate Of 
flame propagation for an efficient mixture. Sir X>uga|d 
Clerk found a striking difference in the area-,,<^’ 
indicator diagrams according to whether the 
was exploded immediately after tlie admission 
was closed or whether it was exploded after precajitidi^^ 
had been taken to damp out the eddies. ' , •" 1 

Among the problems arising from running 
combustion engines at High speeds is iliat 
o.scillations, and synchronous oscillations. Th9ra‘,ifl- 
al.so the balancing problem. The four-cylinder 
engine is usually constructed so that it is pejjwriy 
lialanced for primary forces and couples, but 
maximum error tor unbalanced secondary forces.f.’iAi. 
certain speeds a model of this type suspended frbfli- 
springs will oscillate twice as fast as the speed 
rotation of the engine, while at the same speed 'llfid 
on the same springs a model, lialanced to eliminaw 
tlic secondary forces, will run steadily at all speedy... ■> 
Other probjiuns have also to be considered, 
records of tlie pressure-volume relation in the 
rombust'on engine must be obtained, and the 
rulties are increased owing to the high speed at 
the cycles lake place. The direct measureraew 6£( 
temperature is also a difficult matter, and thete Awi; 
various fuel problems. ' y,, / 

Sufficient has been said to show that the 
the internal combustion engine is not settled 
full of problems requiring continuous and laboil^p 
research. The question is what provision 
made for this research. Before the war purely 9I 


■ Engineer? are also trying to get control of the rale of research. The question is what provision 
Combustion of some of tlie mixtures used in tlie internal made for this research. Before the war purely 9I 

combustion engine. Thus the chemist and the engineer research on the internal combustjon engine % 
* in different parts of the same wide field largely in the Researc]i Committee 

y ‘y' ; ' , , Association ^t^Mis^d at^the Dublin^j ■-.! ^ 
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['/Ocftftihitti^'' pf :‘.tbe 4ate;|ip^ ' 

'^p6st '..sciMti^ -v45e;/ii‘ft 
l^atiotol Physi.ral liibomtory/at and ' 

at other places under the direction of the ^Imstl^»; -.^ 

All I have 'done here is to hint at some of |h#' 
work now going on at the National Physical 
it would take a whole evening merely to 
the researches in progress at that institution. Fam- 
iiorough IS now entirely a research establishment 
in its widest sense, for it is • organised both for 
laboratory and for (ull-^cale 'work. Work on the 
internal combustion engine has reached a magnitude 
and an intensity undreamt of before the war. The 
war has, in fact, shown that the internal combustion 
engine instead of being a convenient prime mover to 
put in our motor cars, to drive our workshops, or even 
our ships, lias become an engine vital to our very 
existence. The Aeronautical Research Committee 
realises this, and the Air Ministry also. Let us hope 
that the nation will realise it too, and that in the need 
and passion for economly our legislators will not starve 
research on this vital national prime mover. 


work %as'carried on vigptOu?ly.,tiatilf;tlie 
the succasive disti^islied^ chairmen^. ' 

Preece lind Sir DugaFa C16rk. Tlie Committee is still- 
in existence. 'I’here is also the Research Laboratory 
at Shoreham under the direction of Mr. II. R. Ricardo; 
himself a distinguished scientific investigator. 

During the w'ar official organisations have liccn 
established, and now the Department of Scientific and 
Industrial Research provides aid in money, apparatus, 
advice, and encouragement to any individual worker 
who has ideas and is (juahfied to carry on a research 
alone or under direction. This is a great national 
asset. But above all, so far as the petrol engine is 
concerned, there is the powerful organisation for 
Research within the Air Ministry itself, generally under 
the supervision of Air-Marshal Sir Geoffrey Salmond 
(known as the Director-General of Supply and 
Research), but under the immediate direction of 
Brigadier-General Bagnali-Wild, officially known as 
the Director of Research. The Air Ministry is advised 
by the Aeronautical Research (‘ommittce under the 
chairmanship of Sir Richard Glazeiirook. This Com¬ 
mittee has grown from the old Aeronautical Advisory 


The Hull Meeting of the British Association. 

Local Arranoements. 


A rrangements are v\ell m hand in connexion 
with the meeting of the British Association for 
thc. Ajdvancement ol Stience at Hull. September 
Bullfj |)articularly well {irovidcd with suitable rooms 
for the evening discouises. puhlu lectures, and sectional 
meetings. Its large ('ily Hall, centrally situated, 
accommodalef. three thousand people, and trams for 
every part of the town start at its doors. In this the 
inaugural me(“ting on Wednesday, September 6, will be 
held at which Sir Charles S. Sherrington (Piesident of 
the Royal Society) will deluer his presidential address 
entitled “ Some Aspects of Animal Mechanism.” On 
the following day the Cit) Hall will be the scene of the 
Lord Mayor’s reception 

Hull’s new magnificent Guildhall provides an exccl- 
‘Tent reception-room, adjoining which the banqueting 
chamber makes a very fine lounge and writing-room. 
On the same floor are suitable rooms for the various 
officers of the Association, the press bureau, the meteoro¬ 
logical demonstnation given by the Air Mmi.stry, etc. 
TWs last named will be very welcome m the reception 
room/where it will he seen Ity cv'cryhody, and in an 
adjoining room the methods of preparing the chart will 
be available to the meml)ers. 

Across -the road from the rcccption-room are the 
British Association refreshment rooms, tlie Queen’s 
Hall (Section F (Economics) and joint meetings). 
Section A (Mathematics) meets m the ('entral Hall, 
Pryme Street; B (Chemistry) in Waltham Street; 
C (Geology) and II (Anthropology) in the Museum and 
Royal Institution; D (Zoology), E (Geography), K 
(Botany), and M (Agriculture) m the new Art School; 
I (physiology) in the Church Institute; J (INychology) 
in the Albion Hall; and L (Education) in the Lecture 
Hall, Jarf^tt Street. All these buildings are within 
*^three ffiihutes’ walk from the* terminus of the various 
tram routes in the City Si^uare." 


The l^i.Comniij^ec 
NO, "2>sVi5iot. 




a small l)adge, which has been artistically designed and 
will serve as a more convenient means of idenlifi('ation 
than the somewhat cumbersome members’ ticket (this 
latter, liowev’er, is this year to be waistcoat-pocket size 
and once more includes, as formerly, a maf> ol the 
meeting-rooms). Each badge bears the number of the 
member’s card, so that a reference to the ind(!.x at the 
end of the list of members will enable the identity of 
any particular member to be ascertained, if (lesire(E 
With regard to the accommodation, while it i.s not 
expected that there will be any difficulty in providing 
for as many members as care to visit the city, the hotel 
accommodation whicli will be available for vi-sitors is 
exceedingly limited. 'I’his year, therefore,a list of hotels 
and lodgings will not be prepared, but a special com¬ 
mittee IS sitting with the oliject of meeting the require¬ 
ments of the members. In this connexion rooms are 
being provided at Bridlington, Hornsea, Withernsea, 
Beverley, Cottmgham, Brough, Ferriby, Hcssle, and 
other places m the iffimediale vicinity, but the provision 
ot special late trams and of exceptionally favourable 
weekly contract tickets for this meeting will help 
considerably. It is desired to imjiress upon intending 
visitors to the Hull meeting the necessity of filling in 
the cards on the back ol their preliminary programme, 
and returning them to the Secretary at the earliest 
possible moment, in order to prevent unnecessary 
trouble, wliK'h will certainly be caused if members 
arrive at the meeting without having previously notified 
their intention of being present. This warning seems 
particularly necessary, as several members liave inti¬ 
mated their intention of being present, but neither state 
that they have found accommodation nor that theyi 
wish accommodation to be found for them. Those who' ' 
have jipplied will receive particulars, of their roonnifti' 
shortly. ^ 

In a previous article " 





4?.; '.^ i,;j:" h- w 




iiM^bf thii seciion aS wft daily eran^w 
influence of the late'Dr.' W. H. R. Rlybrs on 
Psychology in Great Britain.” 

s^dU^SdeH*/ ’« the Hull meeting 

^lU M afforded for discussing thoroughly the work of 

‘'’t' AssoLtion. This 
S^he ^tiJh'^A “ eonjidcration of the council 
g the British ^sociation ior some time, and ‘at the 
Hall meeting it is proposed to depart from the practice 
which has grown up m recent yrars of looking umn the 
inference of Delegates almost in the light ^ still 
another section of the Association, and to revert to the 
i former systeimof discussing the various ways in which 
■ the corresponding and other local societies may accom- 
phsh useful work. Conditions which obtained since 
the war are likely to interfere with the work of natural 

botanical, and allied 
STCieties already the publication of the results of 
their work has been seriously impeded by the present 
charges for printing, and in many other ways it seems 
desirable that this Conference of Delegates shall be 
more of a conference than of a Section X* to which 
?er*’iT’r"°J desired by other sections, shall be 
thf ^ 5 'ears the connexion between ‘ 

the Conference of Delegates and some of the papers 

' Arwl fg '*1 been somewhat remote. 

At Hull,, therefore, there will be no set presidential 
address to the conference. presiuential 

Advantage will be taken of the tact that the meeting 
IS held in the county in which probably the leading 

V^X h'® Hies (that is, the 

IhhS^h^ Naturalists Union) exists, and the way in 

Xi^lh^aC * ''•'''‘Hns, committees, 

publications, etc carries out and records its researches i 

it win P''®'^»bly upon such lines ( 

distinguished members from the near f 
continental countries, from the United States, Canada a 
Md otficr parts of the world, is constantly growing, and' I 
fte Hull meeting inds fair to be memoraWe from the t 
part these gentlemen will take in its proceedings. t 

ha^dll'V^® editorship of one of the local secretaries a a 
handbook to Hull and the East R^g of Yorkshire is p 




M tp ffive’descriptions of th^ ot/ mid , 

1 the heads of geology, zoology, botany, 
meteorology, commerce, eltf. 

! Elaborate arrangements are being made by a 
■ excursions committee for general and populArVww'' 
! ^oas to Scarborough, Flamborough, Bridlingtofi,iV«rfci 
Beverley, and other places of scientific interest 4its£ 
easy access of the city, as well as for special excuftlS 
of smaller parties of members pa rticularly 
m geology, engineering, chemistry, and other suW«j&fe; 

Jn addition to the handbook, a local progranJnl8!ii&'\ 
pre|)aration, which will contain particulars of tte two'© 
directions in which the members may be .'iffi&iSJ''' 
during their stay in Hull. The ConstitutiondPtm': 
the East Ridin^Club, and others are electing m^beiit t 
ot the British Association honorary membdti 
clubs during the meeting, the Freemasopf are khliw'tsd 
reception to their brethren, and special exhib&^pf, 
vMious kinds are being prepared to inter^'ihft 
different sections of the Association. One Of itlWBi' 
organised by the Yorkshire Naturalists’ UnioiV'rSl®.^ 
held in the Board Room of the Edifration Offices *<top6< ‘ 
site the Museum in Albion .Street, and will iflustlltte'' 
the work of the various sections and commilteeSlof‘t^t ■ 

The public lectures to citizens so far arranged 
followsDr. A. Smitli Woodward on “ The Ancestry 
" j Hr. E. H. Griffiths on “The ConservnHhn , 
and Dissipation of Energy ” ; Sir Westcott .fBteifon ( 
The Story of the Ship”; Prof. A. P. CbieRMmnn'' 
p Cortie, 

Ihe Earth s Magnetism. ' t 

Evening discourses will be given by Drl f. vi. Jmn 
on The Atoms of Matter, their Size, Number.'?find 
Construction,” and by Prof. Walter Garsta&''';jan' 


“Fishing: Old Ways a'nd New.” 

for the first time, special lectures are being ttrrai&ed, 
lor the children in the upper classes in the socontoyi 
and other schools in the city, and these will be giyerf'by' 
rrof. H H. Turner on “ The Telescope and whatfit% 
tells us ; Prof. J. Arthur Thomson on “ Creattirei"^ 
the Sea ; and Mr. F. Debenham on ^‘TheVAjit^ 
arctic. Each lecture will be given to two thou^sand' 
pupils. ”35^ 


Current Topics and Events. 

d3smbled’irtheg?eX\*‘hXlfofle^^^^^ ^vans, in the Times of J'i!lly'‘iXX 

brate the double of tte hadT’^X discoveries at KnoK-' fl:; 

Asiatic Society and the dfscoverv'hX^!, w * * X ‘'T “‘’Served that the position of tJie wills -i 
Champollion of the secret of tL Evvni* at the South-east Palace angle indicated,a saddSo'^ 

glyphs, the most iXXrXi t of whic^feH'X '’y ““‘d only^'. 

Rosetta Stone m thXwX MusXuX Tl^ «««‘hquake shock. The discoX«^t; 
.presided over by M. Mdlerand was addresXX*h**M' f “d in front 

Sdnart, who pointed out that the Asiaf portable terracotta altai's, showedi^Hft 

e«V'; r. ‘tS-s 

.:St*:'l?«!^-‘»d,alway3 b^in tte van of ;great deposits throughont a large part 






about 1600 . 3 . 0 ., 

The great ,eert]s 4 ua 3 ^\of K»o!^h9.^J&'lW(;.';>efe-V^^^ 

term to a Mindan period.” .Even rhore-drwnatic' s^e’mirkmltfaiii thela 8 t«iJ 3 i)W> 

than this is the discovers- on the South side of what March rb, at Grytvifcen '(South Georgia), the shade 

appeared to be the opening of an artificial cave, with maximum rose to 8f-k F., winch islrs" above^' 

three .rbnghly cut steps leading down to what cau previous record. 

only be described as a lair adapted for some great ^ 

beast. " But here perhaps,” says Sir Arthur Evans, Sir Wiluam Pope has been elected president of i 
"it is better for imagination to draw rein," Was thelnternationalUnionofPureandAppliedChemistry ' 
this really the ab0(je of the Minotaur ? for the ensuing three yejirs. -The next meeting of , 

A BIOLOGICAL expedition is leaving Antwerp for Cambridge in June 1923. 

during this month. It is under the direction Prof. A, N. Whitehead has been elected president, i 
of Ft^. C. Massart, of the department of botany Qf the Aristotelian Society for the coming session; 
in the Univensity of Brussels, and there are four other ijg (Jeliver his inaugural address on November 6 . • 
members of the expedition, two of whom are students. <1 . »' 

For several years liefore the war the universities of The annual meeting of the French Association • 
Belgium and Holland organised expeditions to enable the Advancement of Science will be held at 
stndenfa to go into the field under the guidance of Montpellier on July 24-29 under the presidency of 
their professors, and it is one of these expeditions, to Mangin, director of the Paris Museum of 

Brazil, which has now been promoted by the Natural History 
University of Brussels. The party will not aim at 

exploring Brazil; the object is rather to put the At the annual general meeting of the Royal Society ., 
young naturalists ,directly in touch with tropical of New South Wales on May 3, Mr. C. A. Sussmilch 
Nature; they will have the opportunity of collecting was elected president. Mr. Sussmilch is principal of 
botanical and zoiilogical material for study and the Newcastle Technical College (N.S.W.), and was for 
demonstration and of making ethnological observa- many years lecturer-in-charge of the Department of 
tions. Brazil has been chosen on account of its Geology and Mining, Sydney Technical College, 
salubrity and also because, some twenty days'journey His contributions to science include an account of 
from the starting'place, the party will be in the virgin the geology of New South Wales and a number of 
forest. The expedition will remain in Brazil from papers on geology and physiography. 

Aifgust until January or Fcbiuary next, and visits 

will be paid to the States of Rio de Janeiro and A meeting of the Royal Meteorological Society will 
Bahia, to the Campos dc Minas Geraes, a region be held in the Rooms of the Royal Society, Edinburgh, 
in the SUte of Bahia which is almost deserted, and on Monday. July 24. at 3 o’clock, when the following 
to some of the peaks of the Serra dc Mantuiucira. pajwrs will be read : “ Observations of Upper Cloud 
The necessary financial support for the expedition Drift as an aid to Reseai'ch and to Weather bore- 
has been assured by the University of Brussels and casting," C. K. M. Douglas; "Note on the Hlfect 
the" Belgian Ministers of the Colonies and ol Sciences of a Coast Line on Pretipitation," J. S Dines ; and 
and Arts, while the Brazilian Government has promised "Note on Turbulence," illustrated by smoke and 
every assistance for the .success of tlio expedition cloud photographs, Dr. A. E. M. Geddes and G. A. 

, / Clarke. ’ 

t ' The American Museum of Natural History ha.s 

recently received from Mr. J. D. Rockefeller, jr., a In the Calendar of Industrial Pioneers in Nature 
gift of a million dollans—the largest single donation for June 24 it is stated that Singer, who died in iSijy 
tliat has ever come into its exchequer. It is the was the inventor of the gold - le.af electrometer, 
result of a long and careful inquiry which the donor Singer’s invention of this instrument may have been 
has caused to be made into the value of the work independent, but the credit for its first invention 
done, by this institution in connexion with the public belongs to the Rev. Abraham Bennet, who in 1789 
^chobls. At the same time, Mr. (ieorge F. Baker, included a dc.scription of it in his " New Experiments - 
R'leading New York banker, has given a quarter of on Electricity.” Mr. Shiirloc|v, I^incipal of the 
a million dollars to the museum. Tlic income from Technical College, Derby, who has kindly pointed / 
these gifts may be used to extend the direct educa- this out, says Jiennet was a fellow of tlie Royal 
tioual work of the museum, or to a.ssist its research Society aod for twenty-five years was curate of 
expeditions. The most imporUnt of these enter- Wirksworth. Derbyshire, where he died, May 0 , 1799, • 
prises being carneil on at present i.s the sending of a at the age of 49, but that little more is known of his 
party, with specially con.structed automobiles, to career, 
penrtrate the Great Mongolian Desert, a tract which 

is almost virgm soil for the arclueologist and The death of the eminent anthropologist, Dr. W, ,,, 
pakeontorogist. H. R. Rivers, has already been recorded in the§e ,'^i 

f columns. It will be satisfactory his many friwadd.'.v'.' 

A NOTE is given in tl?e Meteorological Magazine of an<! tb others who recognise his great'seryiow, 

June ffoyn Mr. R. C. Mossman on some recent remark- ^ siuenoe, to kSiow tha,t a full biogmphy,. % 
able temperatures. . At Bpenqs Air^, oh 
no; 27 jr; 



or 

-of 


M;§WcilWi^‘ 

! July Man! The. bil^o- this pto^tSle prod^cea a *'rc8pj!SWife !;$^h^’^ 

grapliy lOf his published work between the years writing in about two years. \’ 

1888 and 1922 is a remarkable record of the scientific ^ booklet from C. F. Qlwell. Ltd. (Crav^ HptiBe; 
knowledge and powers of work which this scholar Ki„gsway), shows one of the directions in wljach' 
possessed, and will increase the regret felt by all his wireless telephony is developing, for we have illufibraL- 
fiiends and the students of his writings at his sudden tions of receiving ^ets made up into elaborate pieces 
and unexpected death in the plenitude of his activity, (jj-awing-room furniture in the various period styles 

At the first glance one might be tempted to remark decoration. The apparatus itself within th^® 

that the science master has no concern with the teach- attractive coverings is in the form of conipa^t y 


ing of Knglish, but it is evident, from the papers on 
the subject by Mr. Eggar and by Mr. Breames which 


arranged enclosed standard panels, the simplest'of 
which IS equipped with a crystal detector. The 


.have appeared in the School Science Reinew for u-sefnl panels employ valve receivers, and m 


June 1020 and 1922 respectively, that many science 
ma.sters have to begin by teaching the boys who come 


distance from which they will pick up messages, etc., 
can be extended by the addition of one or more 


to tliem to write English. We are told that hoys of P^n^s of similaf dimensions and appearance eqiupp^ 

fourteen who have spent several years on the classical amplifiers. Either ica te ipioncs or oud* 

side of a public school are turned over to the science speaking apparatus can be used, an^ where , the 
side unable to read English intelhgihly or to write it >'■?'''=■' ‘^^Sreos of amplification are employed, an 

in such a way that their meaning is clear. In such ‘“P ’■'P'*™’ 

cir,.nm.tances the scicncc master's task is doubled. "''icb would otherwise be necessary. 


circumstances the science master’s task is doubled. 
He mu.st teach his boys the scientific and technical 
terms of his subject and also how to express themselves 
clearly and correctly. Mr. Breames divides the 


Messrs. H. K Lewis and Cc%, Ltd., 136 Gower 
Street, W.C.i, have sent us two catalogues just issued 
by them, namely. '' College Text Books and Works' of 


latter process into two stages In de.scrihing an object Reference on Science and Technology " and “Works 
or an experiment lie trams his boys to devote one I on Medicine and Allieil Subjects.” As the lists are 
sentence to each feature or to each change. After- I carelnlly classified they should be very useful for 
wards lie teaches them to combine into one longer | reference. 


Our Astronomical Column. 

It is staled in the 2 'iine^ that the proposal to 1 for parallax by Prof Russell and Mr. Hinks from 
move the J^aris Observatory to a new site is again to I0 d 5. also the region round (f Ononis,, and 


remove the J^aris Observatory to a new site is again 
under consideration. When the Observatory was 
erected it was outside the city boundaries, but 
to-day it IS surrounded by busy thoroughfares and 
streets of tall houses Commenced m 1667 and 
finished in 1071, a few years before the Greenwich 
Observatory, the main buildings, as seen to-day, 
were designed by Claude Perrault, the famous S*"' 
architeet of the T.ouvre. The first*director was 
DomiiiKjue Cassini, who had come to France in 
1669 at the invitation of Louis XIV , and the director¬ 
ship remained m the Cassini familv for about T20 
years. Picard and La Hire were among the first to Tli 
work in the Observatory, and Grant, m his “ History Hj 
of Physical Astronomy.’' regrets that Picard's great m 
merits as a practical astronomer were not recognised sin 
by his being placed at the head of it. The Ob.sorva- im 
tory contains a fine collection of historical instru- ha 
ments and apparatus used by the distinguished dil 
astronomers ami phy|icists who have laboured there, in 
and once a month the public are admitted to see the of 
Observatory and its treasures aiicf to listen to short \vl 
lectures on the instruments in daily use stc 

• pu 

Cambridge University Observatory —It is an 

satisfaitory to learn from the annual report of this gei 

Observatory, of which Prof. Eddington is ihreclor, of 
that its activity, which was sadly crippled during dis 
the war. two of the assistants having lost their lixes, be 
is now fully re-estabhshed The Sheepshanks equa- H( 
torial is being used for photographic determinations of 
of proper motion ©f faint .stars by comparison of Ll 
pairs of plates taken 15 01 20 years ^art, &ne of 48 
each pmr bdng photograph^ through *the glass to Oii 
b| 81 m 'to 


Kapteyn's Selected Area No. 12. Some of the proper 
motions are being investigated by Miss 
(Newnham). Miss Douglas (Newnham) is Rtud3nQg 
the relation between stellar velocity and absolute 
magnitude. 

Mr. W. M H. Greaves ha.s been engaged on various 
gravitational researches, chiefly connected with tiiQ 
stability of Saturn’s Rings, which have been published 
m the Monthlv Notices of the R.A.S. 




Harvard College Observatory's Report.— 
This is the first annual report issued since Dr. 
Harlow Shaplcy succeeded Prof. Pickenng, who died 
m 1919, as director of this observatory. The r^H>rt 
sliows the wide, sweeping nature ol the researches 
undertaken. Dr. Shaplcy and Miss Cannon have in 
hand a discussion of the distribution of gtar% of 
difierent spectral type and magnitudes which occur 
in the Henry Draper Catalogue The investigations 
of stellar distances is auothci line of work in hand 
which will help in the study of the structure of the 
stellar system Good progress has been made in the 
publication of the valuable Henry Draper Catalogue, 
and volume 97 has just been distributed. By,the 
generosity of private donors the prompt appearance 
of the remaining volumes is now assured. Numerous 
discoverie.s as to stars with peculiar spectra have 
been made from an examination of the plates pf th© 
Henry Draper Memorial, among which number 
of spectra having bright lines in the regidn (>^ the 
Large Magellanic Cloud hius been incre^sd from 
48 to 61. The Arequipa station is beopmiHgi'.yearJy ’ 
t^L.inpre importance, and particularly , now 
aoutberni stars 


Tirit A(iiP OF THE ISUR^juStfiA® 
the S^^sK ^mi^l. AlvaM de Meridana, aiscove^ea 
a gioupof islandshbout midway between the Peruvian 
coast and New Guinea, to which he gave the name of 
Marquesas, a shortened form of the name of his patron, 
the-Vicerw, Garcia Hurtado de Mendoza, Marques de 
Candte. In the Museum Journal, issued by the 
University of Pennsylvania, Mr, H, Usher Hall 
d^cribes a fine collection of the art of the islanders, 
including finely carved war-clubs, warriors* fillets, 
anklets made from cylinders of human bones, the 
warconch'-shell, fans carved in whale ivory and wood. 
The ‘human figures used in the ornamentation of 
canoes are particularly interesting. The article is 
iHustnated by an exceptionally fine collection of photo- 
^phs. 

.-’ The Uevei.opmknt of Flint Implements. —In 
VA^thropologte (vol. xxxii. Nos. 1-2) M. A. Vayson, 
under the titjl)^ of “ L'fitude des outillages en pierre," 
publishes a valuable, well-illustrated article on the 
development of flint implements. Two principles 
which he lays down deserve attention: ‘^T.a 
similitude des outds n’implique pas la communaut6 
de. races -ou de civilisation de Icurs fabricants; 
1'idea.tit^ de forme des outils en pierre ne signifie 
pM I'identit^ d'emploi. Ainsi les similitudes vu les 
' differences des outils eq pierre que nous pouvons 
etudier'ne permettent pas de conclure nettement 
sur lepr emploi et sur les autres industries dont ils 
etaienf auxiliaires.” 

A.,'Remarkable Parasite —An interesting study 
‘ of flowers of the parasite Raffiesia Amoldii is 
published by P. ‘justesen in Annales du Jardin 
cotanique de Buitenzorg, xxxii. Pt. i, 1922. The 
observations were made on flowers and buds growing 
on *' vines *' in the highlands of Sumatra. The paper 
is illustrated by good photographs showing the form 
and structure of the large flowers; full measure¬ 
ments are also given of the mature male and female 
,flowers. It is estimated that the complete development 
,• of a flower from a prominence just recognisable on 
a vine root occupies almost a year, and Mr, Justesen 
gives tables showing the increase in size of the buds 
during their development. Seven mature flowers 
wore‘found—four female and three male. One of 
the female flowers, which is illustrated, measured 
64 cm across, but the largest was 72 cm., while the 
largest mature male flower measured 75 cm. in 
dism^er. The author gives some details of the 
ripeoiog of the seeds, which appear to take several 
months to reach maturity, and he has made some 
'intflj^ting observations as to tlieir dispersion. The 
^ernnsation of the dicecious flowers also presents 
, unsolved problems. The author suggests that 

seeds may be earned into the earth by 
Aenpites, and that in so doing they may easily bring 
them‘'i^to contact witli the roots'of the vines. He 
afeo suggests, from the finding of Rafflesia in widely 
s^arated ;areas which are nearly always just within 
tho ^dgo of primeval forest, and close to the tracks of 
pigs other animals, that wild pigs, pangolins, and 
mice'may be the agents for the wider dispersal of 
the s^kIs. a fine model of the flower of Rafflesia 
Arrlfildii,\ which is the largest flower in the world, may 
be seen.ijln Museum No. i at the Royal Botanic 
‘Gard^s,^'Kew. • 
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of fun^. The 

strong, is entitled " Sulphur'Nutrition: The tJW-w 
Thiosulphate as Influenced by Hydrogen-Ion Con^ 
centration.” Three fungi, Asffergtllus niger, ' PeHii 
cilhuni glaucum, and Botrytis cinerea, were grown in 
various solutions containing different compounds ci 
sulphur, and a study was made of the end products of 
thiosulphate and of its efficiency as a source of sulphur.. 
Reversions of reaction from the more acid condition 
towards neutrality were observed with both Asper¬ 
gillus and Penicillium. R. W. Webb, in his stucly 
of “ Germination of"the Spores of Certain Fungi in 
Relation to Hydrogen-Ion Concentration,” finds 
tliat the majority of the fungi employed exhibit a 
distinct maximum of germination betHveen Vh. 3*0 
and 4-0. It Is not until PA. j-5-2-5 is reached that 
inhibition of germination is evidenced, A study is 
made of the effect of different nutrient solutions such 
as Czapek’s solution and solutions of mannite, • 
peptone, and beet decoction, and curves of germina- , 
tion are given for different hydrogen-ion concentra- 
tions. In some solutions. A, niger and B. cinerea on 
germination produced no change in reaction, but in 
alkaline cultures of sugar-beet decoction caused a 
slight shift towards neutrality. The data presented 
by Webi) are of considerable interest and importance 
and should be taken into consideration in any future 
study of fungicides or spray mixtures. 

Giantism among Gastropods. —The .stories circu-' 
lated of a gigantic gastropod in tl>c Wealden strata ' 
of Sussex have been confirmed by Mr. B. B. Wood- ' 
ward in a paper on ” Dinocochlea ingens, n. gen. et. 
sp.” {Geol. Mag., 1922, p. 242). A photograph is , 
given of a specimen lying in calcareous sandstone ’ 
of the Wadhurst Clay senes, and it appears that this ' 
spiral object is the cast of a gastropod that sometimes - 
attained a length {or altitude) of 2-22 metres (about 
7 ft. 3 inches). The affinities of this giant are with 
the Tiarida;. The shells are lost by solution, but the 
spiral casts show that they conformed to molluscan 
rules of growth. The whorls, some 23 in number, 
increase only slowly in size from the apex to the mouth, 
and the whol§ form is thus fairly cylindncal. Mr. 
Woodward shows how these objects differ from the 
concretions that occur in the sam« beds; but the 
seemingly abnipt appearance and extinction of 
Dinocochlea present a fascinating puzzle. The 
author reminds us that the Carboniferous A ctinoceras 
giganletm may have been at least as large. The 
wnter of the present note recalls the vertical cylindri¬ 
cal ” concretions," some 10 feet m height, in the ' 
Potsdam (Upper Cambrian) sandstone of Blake's 
Quarry, near Kingston, Ontario, which he inclines • 
to attribute to the burrows of gigantic worms. The 
notion has hitherto seemed fantastic; but surprises 
evidently await thr pala'ontoiogist. 

I ^ ^ 

I The ” Turtle-Oreodon Layer ” in S. Dakota.— • 
I'hc Oligocenc continental strata now under in-, • 
vestigation by Princeton University in the Big,- 
Badlands of the White River, S. Dakota, afford an i 
interesting parallel with the flood-deposits of UpTOr.>- 
Miocene age which entombed the turtles of Olcb, 
Castile (Nature, vol. cviii. p. 481). Prof. W. 
Sinclair describes (Proc. Amer. Phil. Soc., Philar/- 
delphia, vol. lx. p. 457, 1921) h*ow tae 
enorCioas. probers of ■ lahd-turtles 
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.. , ftigcn 6rQ^ have 

elg^t^u&'ted up- to a'ioot in ^ckne^, p^bably 
^formed by a species of Cyanophyceae. 

Photosynthesis of Nitkogen Compounds. —In 
a paper published in the June issue of the Journal 
of the Chemical Society, Prof. E. C. C. Ealy, Prof. 

I. M. Heilbron, and Mr. D. P. Hudson describe the 
photosynthesis of nitrogen compounds from carbon 
dioxide and nitrates. It has previously been reported 
that decisive evidence of the production of form- 
^ildehyde by the action of light on carbon dioxide and 
water, in the presence of photocatalysts, had been 
obtained. It is now foun(^ that the “ activated 
formaldehyde " so produced can react with potassium 
nitrate. This reaction takes precedence of the 
polymerisation of the activated formaldehyde to 
reducing sugars. When the activated formaldehyde 
is produced at a rate greater than that at which it 
can react with the nitrite and with the form- 
hydroxamic acid thus formed, the excess polymerises 
to reducing sugars. In this case, the two reac¬ 
tions take place simultaneously and independently. 
Small traces of ammonia are frequently found in the ■ 
solutions after exposure to light, and activated 
formalde^de reacts with ammonia to give methyl- 
amine. This confirms Pictet's contention that form¬ 
aldehyde acts in photosynthesis as a methylating 
agent. In the synthesis of compounds by the action 
of activated formaldehyde on forrnhydroxamic acid, 
oxygen is set free. The possible modes of formation 
of indole and <iuinohno compounds are discus.sed, 
and the paper is one which has great interest from 
the poml of view of plant chemistry. 

Iron Ore in South Australia. —The (leological 
Survey of South Australia has recently published m 
Bulletin No 9 a very complete account of the iron 
ore resources of South AustraUa by R. L. Jack, 
Deputy Government Geologist. The iron ores of 
South Australia arc of importance, first of all as a 
flux m smelting, particularly m smelting the silver- 
lead ores of Broken Hill; ultimately Port Pine 
bec.imc the centre of this lead-smelting industry, and 
the intlk of the iron ore required wag supplied, from 
the unportant deposit at Iron Knob, which wius 
acquired by Broken Hill Proprietary Company 
Subsequently this company took advantage ot the 
large supply of good iron ore thus available to erect 
important iron .md steel works at Newcastle, New 
South Wales. These steel works were started in 1915, 
and the South Australian production of iron ore 
went up at once from .1 little more tlian 37,000 tons 
to nearly 265,000 tons, while in 1921 it r oched nearly 
629.000 tons. Since 1919 the value oi the iron ore 
produced has exceeded that of any other mineral 
product A very Ihrgc number of deposits ot iron 
ore arc described in this Bulletiiiitthough it is obvious 
that the two groups. Iron Knob and Iron Monarch, 
with estimated reserves of 133 million tofts, and Iron 
Prince and Iron Baron, with estimated le.serves of 
32 million tons, overshadow all the others in im¬ 
portance. Since South Australia possesse.s no fuel 
supplies for metallurgical purposes, the iron ore 
production is necessarily for export, and on this 
account the accessibility of a deimsit of iron ore in 
South Australia forms an essential element in deter¬ 
mining its econonyc importance; due regard has been 
' tjiis. TOin't in descrilung the various, deposits, 
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con- 

hutdd ^qwon,’ Prof0Ssi&^;J#iqw -ao. on 
the fonnatioii of thundemtowns.bveV thp Brftahcfelps 
in wint^. Thunderstorms are rare pver 

eastern England, but they occur more 
in the west and north. iR January during 
years discussed, 1900-1907, storms occurred oa one 
or two days only, on the east coast of England,'ijutbn 
19 days at Blacksod Point, 14 at Stornoway, 
at Valencia. Forty years ago Dr. Buchan showed 
that thunderstorms were'quite common in winter In 
the west of Scotland but were very rare in the eaat. 
The author has attempted to explain the cause of 
the winter thunderstorms, following the reasoning 
generally admitted for the formation of thunder¬ 
storms in summer, namely, instability of the djy with 
height caused by a rapid fall of temperature.. He 
attributes the instability in winter to the heat 
imparted to t^c lower layers of cold air currents in 
disturbances which have come from cold northern 
regions and have subsequently travelled over a 
; considerable area of the warmer ocean. Maps ait 
given showing the trajectories of the January sforau 
he has discussed. It is shown that when a thunder¬ 
storm occurred with a south-west or west wind th< 
origin of the air was nearly always m’higher latitudes 
and air which traverses a long stielch’ of ocean 's^ldbfi 
occa.sion.s thunderstorms unless it has come fron 
very cold regions, but with these conditwns 
storms usually occur. ' ^ - 

A Direct-reading Spectromlti?r, —The GoWrn 
ment I^alxiratory exhibit at the Royal 'Sodet; 
Conversazione on May 17 includeil a new.^ro 0’ 
direct-reading spectrometer made by Messrs, j^lltng 
ham and Stanley, Ltd., which embodies several' 
features. The optical arrangement is shown jn Pig 
1. The light entering through the slit r is refiectec 



by a small right-angle prism on to a concave, itdlnd 
3, which directs a parallel beam of light on to'.-th 
dispersing prism 4. The prism reflects the 
back to the concave glass mirror which - b'Hlngs 1 
to a focus in a plane on the slit i'. Tha:^ispjeTidhi 
prism is mounted on a rotating table which Eha^>^b 
turned by the arm 5 operated by the micromate 
screw 6. The screw head is divided so that it 
be set to pass any particular wave-length •'of 
to slit i', and thus the instrument can be uset^^utc- 
monochromatic illuminator. E'er investigat^os# 
the ultra-violet the glass prism 4 is replac^'-J^^CT 
of quartz, and the mirror is of quartz with 
tinfoil amalgam backing. When in use 
red spectrometer the dispensing prism 
quartz or rock-salt. The chief advanta^[Q^&^^ 
design are that the 30^* prism is aivi^ys 
position of minimum, deviation, and 
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Glasgow Mining of: thi'ISd4^ Indiistiyr 

'T'HE fort>'-lirst annual meeting of the Society change, the lecturer made an earnest plea fotf cle^r 

^ of Chemical Indiisfcy, which was held in thinking in science, for free criticism and exchange of 

Glasgow on July 4-11, was the fourth occasion on opinion, and for the development of a philosophy of 

which the Society has visited Glasgow, the last visit science based on experience. Prof. Armstrong said he 

being in 1910. Last year the Society met in Canada, was glad that, after the great attention which had-been' 
ui^er the presidency of Sir William Pope, and at paid to the physical aspects of chemistry, a return 
this year's meeting it has- been honoured by the was now being made to the consideration of molecular 
presence of its Canadian president, Prof. R. F, structure, and the inner meaning of chemical 
Kutten, of McGill lJniver.sity, Montreal, with a party phenomena. Advance m the domain of organic 
of visitors from Canada and the United States. chemistry has outstripped that in other branches. 

The president addressed the Society on "Some because in them there had been little effort to develop 
Aspects of Scientific and Industrial Research," and, a theory of chemical (Aaiige on the foundation laid 
after referring to the infludnee of the war in directing by Faraday. ’ 

academic research into industrial channels, spoke Papers were read by Dr. J. W. M'Favid on " A 
of the lesson of co-operation wliicli had thereby been Rapid and Accurate Method for the Calibration of 
learned, and the prominence now being given to Storage Tanks," a method which depends on the time 
internationalism m science. This was expressed taken to fill the tank to a given level by water forced 
notably in the establishment at Brussels in 1919 of through an orifice by a constant lu'ad; and by Dr. 
the International Research (>>uncil of the .\liied R. A Joyneron“ThcViscosityofCelluloscmCupram- 
and Neutral Nations The Council includes the moniuin Hydroxide," a novelty described being the 
International Union of Pure and Applied Chemistry, preparation of the reagent by dissolving finely 
and its ultimate goal is to make a World Parlia- divided copper in aerated ammonia solution, 
ment of Sciences. jThis organisation, said the presi- The remaining papers of scientific interest were 
dent, should do raoie than any other for the provided by the Engineering (iroup, which, in its 
unification of mankind, becau.se its underlying fifth conference under the chairmanship of Mr. J. A 
principle is®the universalism of science and the Reavell, considered the subject of evaporation and 
catholicity of truth. The organisation in Great distillation. 

Britain of a State Department of Scientific and In an introduction to an abstract of the papers the 
Industrial Research ha.s given rise to similar Depart- relation between evaporation and distillation with 
meats in the Overseas Dominions and the United reference to modern types of plant was emphasised. 
Stat^. In consequence, a dearth has been revealed Mr. P Parrish presented a paper on the design of 
of men sufficiently trained and laboratories suitably ammoniacal lupior .stills, in which the origin of the 
equipped for research. One ol the first problems present type of still was traced, details of the com- 
to be. faced by the research organisations is how position of ammoniacal liquor were given, and the 
permanently to associate those pursuing abstract distinguishing features of the various kinds of still 
science with those concerned with its application, were discussed, together with the physico-chemical 
Universities must be regarded as holding their labora- principles involved in their use, and the probable 
tones and equipment in trust for the communitv , lines of future development. Mr. \V^ A Walnisley- 
and they are responsible for inculcating the principles dealt with tar distillation In this paper the 
and habits of work which underlie all research. The ditferencos m composition between tar from hori- 
countries of the Empire expect capacity for research zontal and from vertical retorts were considered, 
from the scientific <lepartments of their universities, and details were given of experiments on the con- 
and the universities must therefore have adequate tinuous distillation of tar, which yields a greater 
State aid to discharge these responsibilities. Further, output than the intermittent process. The treat- 
lYof. Ruttan advocated the establishment of a State- rnent of tar fractions was outlined, experiences 
aidM IpBscarch Institute in Great Britain, where with modern distilling columns nvere described, 
future scientific and industrial research would be and lines of desirable progress suggested, 
suitably blended. A compromise must be made The general problem of evaporation was reviewed 
betM^en scientific ideals and industrial needs; and by Prof. J. W. Hinchley. The influence of various 
scientific research should become an accepted responsi- conditions of temperature, atmospheric pressure, 
bility of the State, as certain and permanent as that and hygroscopic state, radiation, and aii-contact 
of national education upon evaporation was considered. Appropriate 

A noteworthy feature of the present meeting has evaporation formula: were developed, tlicir apphea- 
t^en the inauguration of the Mcsscl Memorial tion to details of engineering design was discussed, and 
Lectures, established by means ot a legacy to the their economic importance emphasised. Mr. T. H. 
Sociefy of Chemical Industry by the late Dr. Rudolph Gray read a paper on the historical development of « 
Messel.whichwastobcappliedfor" . . the furtherance the distillation of gljcerme in which interesting draw- 
of sci«ntific research and such other suitable objects ings of plant were submitted. The importance of 
as the Council of the Society may determine." The economic v(orking was pointed out and the high 
first Messel Medal was presented to Prof. H. E. state of purity of the modern product emphasised. 
Armstrong, who delivered a lecture entitled " Rhap- The value of all these papers was much enhanced by 
sodies culled from the Thionic Epos " the discussions by which they were followed. 

The title of Prof. Armstrong’s lecture is explained A handbook of the meeting had been prepared by 
by the fact that Dr. Messel was the pioneer in the the local secretary, Dr. J. A. Cranston, which con- • 
manufacture of sulphuric anhydride by the aid of a tained a useful account of the chemical and allied 
platinum catalyst. Besides discussing the mechan- industries of Glasgow and the West of Scotland, , 
ism of catalysis and the influence of w'ater in chemical prepared by Mr. W. H. Coleman. « R. M. C. 
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’ By iPrincipal mviNE, F.KS., Vice*Chancellor of the University of St. Andrews.’ 


p OR some years it was my privilege to direct the work 
^ of a research lab'oratory where young graduates 
were trained in research methods and, after a period 
. of collaboration, enabled to strike out independent 
lines of inquiry for themselves. This endeavour 
to make research work an organised part of the 
university’s activities was successful, and it occurs 
to me that the experience thus gained m miniature 
may be of service in discussing the larger problems 
associated with the development of research in all 
subjects, m all universities. ^ 

It is not necessarj' to defend here the idea that 
research is a vKal necessity. My plea is that, although 
much has been done, our research efficiency as a 
nation can be vastly improved and the full advantage 
reaped from present expenditure by changes which 
m themselves would not be expensive. The func¬ 
tions of a university arc threefold ; to .satisfy the 
intellectual needs of the people, to lead the communi¬ 
ties we serve, and to add to the store of human 
knowledge. Yet it must be emphasised that every 
advance made by investigation is something more 
than a mere addition to knowledge ; it means also 
that some one has gained a rich cxpenence. It is 
not so much the prize as the discipline of training and 
the joy of supreme effort which makes any contest 
worth while, and this applies equally in the world of 
intellect as in the realm of sport. The universities 
should not leave original research to the solitary 
worker, to the unaided enthusiast, but must place 
facilities for research in the way of every one naturally 
equipped with the spirit of inquiry. 

These ideas are widely spread and are all but 
universally accepted. The movement m favour of 
the research development m the luuversilies has 
suddenly taken shape after manv years spent in 
educating public opinion. (Glance for a moment at 
the phases through which it came into being. In 
doing so I confine myself meanwhile to re.sc‘arch in 
experimental science, where development has been 
most rapid and is most easily tr.iced. 

I . onimencc with the institution of the 1851 
Exhibition Research Sclvolarships, u wise step which 
placed at the dispo.sal oX a few .selected graduates 
the means necesfftry for extending formal study by 
research work. 

On this was modelled some nineteen years ago the 
research scheme of the Carnegie Trust wliicli has 
done so much to ynprove the efficiency of the ScottLsli 
universities. "WTiatevcr views may be held regarding 
the payment of university fees by the ('arnegic 
Trust there can be only one opinion as to the wisdom 
and success of this feature of their activities. Notice 
the points of distincrion between the Carnegie Trust 
scheme and that of the 1851 Exhibition Commis¬ 
sioners. The latter is confined t^ scientific subjccl.s 
alone, and, until recently, scholarship awards were 
made on one uniform standard. On the dlher hand, 
tile Carnegie Trust also opens the door to literature, 
language, history, and economics. The award begins 
with a scliolarship, and from this the best scholars are 
promoted to fellowships and ultimately to research 
assislantships. which include teaching (futies. There 
is thus a steady weeding-out process at work, and 
only the best survive. 


There are, of course, other research organisa^bna 
oi)erating in tlic universities, but I may pass at one, 
step to the national scheme now administered by fii©' 
Department of Scientific and fnduslrial Research. Thp 
details of tliis scheme follow closely the lines adop^ 
by the Canicgie Trust for the universities of Scotland, 
but differ in the cxclu.siou of non-.scicntific subjects.' 

I question very much if the full measure ’ of 
advantage afforded by these schemes could ever 
liave been attained if the universities had not taken 
the common action of instituting the Ph.D. degree. 
Now we are launched on thi.s great new effort. 
The word " research ” is on every tongue. In many 
subjects of study provision has been ntade for 
financing the \fay to research, and the universities 
have recognised the movement by the award of the 
new doctorate. What obst<icles and difficulties have 
already been encountered and what haVc we still to 
guard against ? These are among the questions 
1 try to answer from an cx]>encncc admittedly 
incomplete. Let us take the teatiires coinmon.to dll 
universities, irrespective of size or location, and to all 
subjects of study. The first urgent need I perceive 
is that our research organisation must reco^ise 
the claims of three distinct classes of origifial workers. 
These are: First, the young graduate, attracted 
sometimes by the genuine spirit of research, some¬ 
times by less worthy motives, wlio in practically all 
cases is immature and untrained. Then there is the 
second class, represented by the university lecturer 
who has passed the apprentice stage and couples 
with teaching duties the continuation of his researches,, 
frequently through love of the work, sometimes 
through recognition that worldly wisdom and ,the 
hope of a chair make it advisable. In the third place, 
we have the mature worker and thinker, represented 
by the professor, the man wliose experience is r^ 
but whose time, already getting short, is fully 
occupied with other things. 

Each class merges into and feeds the other, and all 
three classes need help. Prudence points to using 
the mature material to the best advantage, yet we 
liave never done so, and the research scliemcs-Of 
to-day make the situation infinitely harder than 
before. The bulk of support is now afforded|(to the 
graduate research worker. Scholarships arc awarded 
generously and widely. The conditions attached are 
moderate and rcavSonable, and tliere is now a rush to 
research. IBut the young worker has to be trained, 
supervised, guided, inspired, and this help can cpme 
only from the memlxrs of my two upper classes—^thU 
lecturers and the professors. I wish specially to 
emphasise this necessity, lor 1 have seen too many^ 
good research workers spoiled and discouraged 
through lack of help, and too many moderate workers 
devclo[>ed into investigators of the first rank by 
careful guidance. Such supervision and training 
involve the complete absorption of the time and’ 
energy of the mature investigator. There can be. 
no formal course of instruction, no common goutmj 
applicable to all pupils and all topics, Each indK 
vidual has to be studied. There must be the daily 
consultations at the laboratory bench, in the libmty# 
'and round the study fire. > 

The question of training and supervision mu^ be¬ 
taken seriously ; there is a great danger, particul^iy 
in scientific subjects, that this has not beeh /tiUy 
, appre^ted. / How great is the temptiitii9n'jBg..5UcK 
;3idU m 


to 
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snpArvisor is fully redo^is^ kbw difficult If ir.tid? 
put p^iescU in the position of the beginner.’ The 
udeecp^ted result is obtained, and the supervisor 
Imrnedifttclf explains it but of his long experience. 
What benefit does the student derive ? The real 
supervisor has to curb his impatience and le^ his 
collaborator to sum up the evidence and at long 
length reach the conclusion for himself. But tliat 
takes patience, sympathy, and, above all, time. 
Tho supervisor has Ids reward when gradually the 
litsearph pupil reveals himself and emerges as an 
i^ependent worker, but his own research output 
^des away. There is a novel called " The Devourers,” 
in which a woman of genius finds her artistic develop- 
cleht arrested when in time her children claim her 
every thought. Just as cldldren arc in this sense the 
devourers of their mothers, so are research students 
the • devourers of their professors. * When I relin¬ 
quished my chair I was spending daily three hours at 
wddng and seven hours with the “ devourers.” 

■ first two points may be summarised thus: 

(ij Research training must be thorough and , 
' must be taken seriously, both by the student and the 
Bubervisor. 

. Ja)-This tiuining must be in the hands of mature 
.inyestigafors, who should be relieved of routine or 
' admihlsffa^vc work and who need undertake only a 
liinifed amount of teactiing. 

• This will cost money, and staffs must be enlarged 
to sfipply the main bulk of routine university teaching. 
Th^re is plenty of room in university organisation 
R^ 'the patient conscientious teacher on whom the 
gods have been kind enough to bestow only a modest 
pa^on for inquiry. Nevertheless, the research 
supervisor himself must be a teacher and must 
xUmgle freely with undergraduates so as to recognise 
at’the earliest possible stage the potential research 
wprk^re of the future and to guide their studies 
ac^rdingly. 

The needs of the lecturer class of research workers 
aie easily defined. They require more leisure for 
research than they get at present, and this freedom 
jnust not be secured through the agency of overwork 
and late hours. It should be defined and form part 
■of^the terms of api>ointment. So many hours in the 
day, so many clays in tlie week, or weeks in the 
acad<^ic year, should be kept free from teaching or 
admiifetrative work. Here again we encounter the 
question of finance. Additional staff must be 
provided, and for this more money is required. In 
tbis connexion the research assistantships recently 
instituted by the Carnegie Trust are a step in 
th© right direction. (.)nc other point appeals to mo 
striwgly and involves no finance. Every facility 
ivS^uld be given the lecturer-investigator to secure 
owaborators to wofk under him. I do not mean, 

<^urse, that the professor should take the pick 
of/bhe bunch and leave the residue to his juniors. 
Eve^ professor should pass a self-denying ordinance 
,on h&iself in this matter, and. frankly speaking, he 
wUl #ad that it pays. 

• vTb®- professor's needs have already been dealt 
-■<i^jtii,;1>ut there is another thing in wliich we can 
help him. Again it is a domestic matter. It is, 

I ani .convinced, a mistake for a governing body to 
call for an annual list of publications from their 
re^roh departments. Nothing could be more 
injurious to the true atmosphere of research tlian 
rile ^ling of pressure; that papers must be published 
or .'tfee oepartment will be* ^credited. Thus we 
Ji^vje aci^ppy, incomple|i^ccqaute of to^cs Whi^^- 



it is well ^0 .inrist 'on itia Iceebihil 
separate from those, concerned wirii 
teaching. But these are perhaps petty de 
compared with the greatest need of 'tiic prof^ssi;^ 
investigator—the necessity to be free at intervals 
to travel to other centres and refresh himself in the - 
company of kindred workers. 

What I have said appears to me to apply generally.' 
I to all forms of university research and is founded partl^:; 
on experiences other than my own. I turn now to 
concrete suggestions. The first and most important, 
is that in each university there should be a Board 
or Standing Committee entrusted with the super-' 
vision of higher study and research. We have 
Entrance Boards, or Matriculation Bo^ds, governing 
and regularising the first phase of university study, 
and it is equally necessary to have such a body 
assisting in the highest studies. The functions of 
such a body would be widely varied, and should 
include the power (i) to recommend additions to the 
teaching staff in departments actively engaged in 
research work and to recommend promotion ; (2) to 
allocate money voted from university funds for 
research purposes, and to see that subjects which are 
demed benefits from Government or public schemes 
are properly supported (I speak more particularly 
on behalf of classical and philosophical subjects, 
which are in a serious position to-day); and (3) to 
supervise lugher degrees, including approval of the 1 
topics given to students. 

These need not be elaborated; but here are some' 
specific needs which such a body at once encounters : 
(i) The provision of research libraries in which reference 
works can be consulted in the department where the 
work is carried out; (2) travelling grants to enable 
workers to visit libraries, to consult authorities, to 
inspect MSS., or carry out investigations in the. 
field : (3) publication grants, so that where no period¬ 
ical literature is available in which research results 
can be published, the work will not remain buried 
and obscure—the classical and philosophical workers 
m particular have difficulty in finding a publication 
medium; and (4) special assistance for subjects not, 
included in National Research Schemes. 

As a matter of practical convenience the policy 
of establishing separate suspense accounts for each 
of the above has Ixsen adopted in‘’the University of 
St. Andrews, so that heavy expenditure in one year 
is balanced by accumulations. 

An organisation such as I have outlined is, of course, 
open to some objections. Ucse|irch cannot be 
machine-made; it cannot be governed by regulations ' 
or committees. The very word- “ research "is an 
expression of intellectual freedom. But some or¬ 
ganisation is necessary. It is effected on lines similar 
to those sketched by the Carnegie Trust in Scotian^ a 
and in miniature within my own university. Tm^*- 
system works weft in that the available money is 
fairly distributed without reference to utilitarian 
demands. All classes of research workers are stimu¬ 
lated by the feeling that their interests are being 
looked* a^ter and that no subject has preferenti^ 
treatment. The classical scholar can work in har-. 
mony with his scientific brother and without a feeling 
of envy. Above all, it is a step towards the safe^aro 
that all subjects of inquiry will be prosecuted in the 
universities, and we may be saved from the degradatibns 
of a one-sided intellectual develo^toent. The 
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j/’have' "gfik ^Sifeir chance' now, and they 
to work ha^ tg justify it. The greatest 
^44*^ tjndney, so that all subjects may be helped, 
l! ^yf our grtef^t difficulty will be to spend it wisely. 
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English Elace-names. 

T a meeting of the Royal Anthropological Insti¬ 
tute held on June 27, Prof. A. Mawer, of the 
University of Liverpool, read a paper on “ A Survey 
‘."Of English Place-names." He said that from the 
“ earliest times*the value of place-names as a possible 
f source of historical knowledge has been recognised. 

* Much early history has frankly been invented from 
them, and historians have speculated freely as to 
th^ meaning. More recently, scholars like Kemble 
have seen the possibilities latent in place-names; 
but until Prof. Skeat first put place-name study on its 

^ only secure basis, namely, the study of the early 
forms of the names, most of the work in this direction 
was only idle speculation. Conducted on scientific 
lines, place-name study could do much to throw 
fresh light on the dark places in the history of our 
country and its civilisation, where we had no docu¬ 
mentary evidence or only such as has long been worn 
threadbare. Place-names and archaeology are the 
only unworked sources of evidence still remaining 
open to us, and these studies should be conducted 
in close touch with one another. With the aid of 
nlace-names. not only sliould we have fre.sh light on 
long-standing problems, but we should also'be fur¬ 
nished with excellent illustrations of many phases 
of our history and culture. 

At present we are only at the beginning of these 
studies. Much had been done by individual scholars 
upon single areas, but it has gradually come home to 
workers in this field that, in addition to sucli work, 
we also need co-operative effort, if ever we arc to 
glean the true harvest of knowledge from place-names. 
The reasons for this arc that (x) no safe inferences, 
either particular or general, can be drawn with 
reference to the names of any area •except in the 
light ot the full evidence for at least the whole of 

■ England; (2) flie range of interests, hisl()rical, 

linguistic, topographical, and archajological, concerned 
in the problems of place-names is so wide that they 
could not be dealt with adequately by any single 
scholar. These considerations have moved a small 
body'of scholars representative of the various inlen-sls 
■ named to initiate, under the patronage of the Tlnlish 

Academy, a scheme for a survey (^f English place- 
names with a view, not only of the interpretation 
of the individual names, but also of drawing from 
•them all that wealtn of historical and cultural loie 
which is latent in them. During^he first six months 
of work of the survey, a start has been made in 
several counties; many eminent scholars skilled in 
. .the various aspects of the work arc giving active help, 
and close relationsMps have been established with the 
• two public offices most immediately concerned in 

■ the mattw, namely, the Ordnance Survey and the 
• Public Record Office. 

' . In opeomg the discussion, Mr. H. J. E. Peake 
r^xfiressed his gratification that the projected survey 
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connewon with the 

elements ifi'pJace-rihines, tO' wlficb, Prof! 
referred ag an instance^in which arcl 
evidence might be brought to bear upon this pr^ji 
he indicated the possible connexion 
element "leek" (<.g. m Leckliampton) andJi stdB^i. 
monument or other, and between the element * ' 
(e.g. Wickham) and Roman roads. The unkfiirwu site 
of the battle of Wodensburgh, wrongly identi^tiS.with 
Wansdyke, to which l^rof. Mawer had 
himself had identified by archaeological eVCc^de 
within the bounds of Aston Priors, the name 
surviving in the neighbouring Wo(idborou«t,'.^Pt. 
Singer emphasised. the necessity for the 
anthropology of this country, as well as tha|.w^lpA 
primitive peop|ps of other parts of the 
which attention had hitherto been too exclu$ 
directed, and Mr. Nixon ga^'e instances of exp 
tions of Yorkshire place-names w'hich he )iad ob' 
by investigations in Norway. 


University and Educational Intellig'eii^ 

Abkrdeen. —The recent graduation ceremony,.^ 
July 13 was one ot the heaviest e^et caiti^ 
through; there were 224 degrees conferred, wh&b 
included loi in arts and education, 60 in sc^uo* 
and commerce, and 57 in medicine. The spc^cial 
graduation of the previous w'cek was tlcvoted ^^blly 
to conferring the degree of T.L.D. on ex-I^^e^ 
Taft. The Vicc-Chancclloi, Sir Georgfe Adam 
presided on both occasions. .■ c 

EDiNnuKGH.—Mr. J. A. S. Watson* has 
pointed to the chair of agriculture and rural ecoi^y 
in succession to Prof. Robert Wallace, retired. -'Ftok 
W atson was'demonstrator in botany under 
Fiayley Balfour, aftenvaids continuing his 
in Germany, America, and Canada. He has- 
lecturer in agriculture in the University fors^otiafte# 

At the graduation ceremony last week a "recocd " 
mnnbcr of five hundred graduates were cappW by 
the Vice-Chancellor, Sir Alfred Ewing. Tfle.^•J 9 <f* 
degree m mining was conferred for the first . 

; C 

LliEDb.—Dr. W. MacAdam has been 
medical tutor and registrar. Dr. MacAdaitt;:. 
graduate of Glasgow University. He was 
the Rrunton Memorial prize as llie most distio^if^^ed 
graduate in medicine of the year, and, after 
mg his University course, held the McCunn.scl^Jtar* 
ship and the Oirnegic scholarship in phyrioiorf^^ 
chemistry. For two years he was senior. 
tuberculosis officer in Sheffield, and was at ^ faifte 
time a demonstrator in Sheffield tJniversity. 
has been lecturer in pathology at the UnivCRaty 
has held a number of medical posts. 

Symons and Mr. P. J. Moir have been 
clinical assistants m surgery: both 
closely associated with lio.spitaLwork for 
Tliese appointments, to new full-time pos^*. 
an important step in the development of tht 
teaching of medicine and surgery. ' 

• Manchester. —The Council has appbujt^d\&pi 
. J S. Dunn to '.thn Procter chair of 
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af ^bacteriology an^ %»'of tKer^bUc 
Healtti LaMi»tory»« Mrf .T^oy * is at < present 
director of the Institute of PathtolOgy and lecturer 
in • baoteriolOgv and- pathology' at Charing Cross 
Hospital, Condon • 

It is announced that Mr. R. M. Wilson, at present 
prihcipal of the East Anglian InstiUite of Agriculture, 
Chelmsford, has been appointed principal of the 
South-l^astern Agricultural College, Wye. 

The Empire Cotton Growing Corporation will 
shortly appoint an assistant for cotton research in St. 
Vii)^ent, West Indies, whose duties will consist of 
genetics research on the cotton plant. The salaiy 
offered is O00/.-700/., with free, bachelor quarters. 
Further particulars are obtainable from the Secretary 
of the Porpoiation, MiHbank House. IVlillbank, S.W.i. 
The latest date for the receipt of applications for the 
post is Thursday, August 10. 

• 

A number of ev'enfiig advanced courses in tcchno- 
Ogy are being organised as u.sual for the coming 
lession' by the Univcr.sity of Leeds. Students who 
ire under the age of twcnty-tw’o are required to pro- 
luco evidence of actecpiate preparation for tlic courses 
or to pass an entrance examination before they will 
oe admitted. 0 ‘)urses arc lield in civil, mechanical, 
slectrical, and gas engineeiing, coal mining, textile 
4idu6tries, colour chemistry and dyeing, Icjithcr 
.ndu$trie.s. fuel, metallurgy and geology. Many of 
the courses are specially suitable for tho.se desirous 
of undertaking researcli work. 

Ty/o Frcchcville Research fellowships are being 
offeted by the Imperial College of Science and Techno¬ 
logy, South Kensington, to aid m carrying out any 
Investigation or research connected with mining, 
cnining geology, metallurgy, or the technology of 
oil, wliich, in the opinion of the Selection Committee, 
is of sufficient use or promise Each fellowship will 
be of the annual value of ^oof, tenable for one year, 
\yith.a possible renewal lor a second year, and the 
holder will be expected to devote his whole time to 
the^work of the Icllowslup Further jiarticulars may 
be obtained from the secictaiy of tbe college, and 
all applications must be lodged wath him before 
September i. information being furnished at the same 
timo as to the quaiilications of the applicants and the 
nature of the jiroposcd investigations. 

The president and council of the Royal Society 
propose to create a Fonlerton Rcsoarcli Professorship 
and a Foulerton Research Studentship, the duties 
respectively of each being “ to conduct such original 
tesearches in medicine or the i.outnbutory sciences 

. . as shall be calculated to promote the discovery 
jf the. causes of disease. <ind the relief of human 
suffering,and “to conduct researches in medicine 
M* the sciences under the supervision and control of 
ihe managing committee ” The annual value of the 
professorship will be 1400/. and that of the student- 
!hip‘7O0/. Members of either se\ are eligible for 
ippointment. Applications must reach the Royal 
society, Burlington House, Piccadilly, W. i, by, at 
atest, October 31. 

The West Indian Agricultural College, wliich has 
nat^alised as the result of the report of a committ^ 
m question, referred toJn Nature of April i, 
C9*0, p, 153, will be.opwied ki October next, in tern- , 
por*^, actommodat^ has ^ sfequiT^.,- 
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chaorman of t 

will be Ssfeo repr^ntatives of the UlrnV<^: 

Glasgow, the Royal Botanic Gardens, Kew, 

Imperial College of Science and Technology. 

College will aim at providing a three years' diploii^^ 
course in tropical agriculture for those desirous 
following the business of tropical planting, andr^-^ 
shorter course for tliose unable to take the fny^V 
course; there will also be facilities for research,'^.' 
Sir Francis Watts will combine the duties of Principarv 
of the College and Commissioner of the Imperial-^f 
Department of Agriculture, w-hich has been amalga-*;; 
mated with tlie College. The College has offices at-r 
15 Seething Lane, Ixmdon, E.C.3, and further details . 
of the courses can be obtained from the secretary, ‘ 
Mr. A. Aspinall, at that address. 

Prof. Alexander Mair, writing in the Bulletin j. 
of the Association of University Teachers, says—' ' 
" Research ... is the fashionable cant word of -our 
generation.” He deplores ” the fact that so many men ^ 
and women . . . arc induced to spend one or two •' 
important years in doing pedestrian work that could 
equally well be performed by an intelligent mechanic 
or clerk ” owing to the fallacy that free creative 
activity can be commanded by a mere hat A / 
similar warning is embodied in an article on Medical , 
Research in the report for 1920-21 of the president of- 
the Carnegie Foundation for the advdiicement of , 
teaching. ” Every college and university,” he says, 

” covets the reputation of being a centre of research. 

. . The result of this striving is that the thing 
which ought to be the greatest inspiration toward 
good teaching has become only too often an exdVise to ' 
escape the primary duty of teaching.” In Prof. • 
Mair’s article reference is made to “ an inquest into 
the whole que.stion ” (of research by members of 
university staffs) which, it seems, the Association of 
IJniversiLy Teachers is undertaking. ; 

The retirement is announced, on the ground of , 
failing health, of Mr. Sidney H Wells from the post 
of Director-General of the Pepartment of Technical 
Education of *ho Egyptian Government. Mr. Wells 
was appointed to that position in 1907 upon the ' 
creation of the department by Lflrd Cromer, and 
during bis lifteen years’ service has organised technical, 
agricultural, commercial, and industrial education 
in all branciies. Generally speaking, schools of three ' 
grades in each of the sections mimed, elementary, 
intermediate, and higher, have been created, and 
there are now nearly fifty different institutions at 
work m the country extending from Alexandria to 
Assouan. With the creation of the Ministry of 
Agriculture, the direction of thi^ agricultural schools • 
was transferred to that Ministry, and it is intended 
to incorporate the* Higher Colleges of Engineering 
and Architecture, and of Commerce, with the proposed 
new Govel-nment University of Cairo. For his ' 
work during the war as Director of Civilian Employ- ^ 
ment for the Egyptian Expeditionary Force, Mr..'' 
Wells was mentioned m Lord Allonby’s dispatches 
and in 1919 was awarded the C.B.E. He lalso holds ^ 
the insignia of Grand Officer of the Mejidieh Order,, 
and of the Order of the Nile conferred by the Khediyd’' 
Abbas and Sultan Hussein for his services to Egyptv^.f 
Mr. WeUs will be remembered a9*the first PrinclpiTJ 
of the Batt^^ea 



f-JiYailable for even the poorer people. Singer patented 
diis machine in 1S51: the Singer Manufacturing 
Company dates from 1863, while the annual output 
of machines rose from 21,000 in 1863 to 800,000 in 
„i 896. To-day the Company produces more than 
2,000,000 machines a year. 

n 23, 1876. Henry Deacon died.—.A successful 
rial chemist, Deacon was born on July 30,1822, 
/in-London, where at an early age he came under the 
influence of Faraday. He was trained as an engineer 
by James Nflsniyth—for whom it is said he made the 
first model of the .steam hammer—and afterwards 

I 'Ceame manager of glass works and chemical works, 
n 1835, with Gaskcll, he founded the firm of (Jaskell, 
icacon and Co., manufacturing carbonate of soda] 
ttacking the ammonia soda process, and taking out 
lany valuable patents. With Oossage and Muspratt 
e was one of the founders of the jirosperity of Widnes 
July 24, 1899. Sir Arthur Thomas Cotton died.— 
Like hi.s contemporary. Sir Proby 'I'homa.s Cautiey, 
Cotton was trained as a .soldier but became .i great 
irrigation engineer. He not only carried dut many 
of the earliest and most important irrigation schemes 
in India, but ho founded .1 school of hydr.iulic 
engineers, which is still engaged in the development 
of the resources of the Indian rivers 
July 25, 1843. Charles Macintosh died.—iiorn in 
Glasgow, December 2(j, 1766, M.icintosli was eii.ibicd 
to attend Black’s lccturc.s at Edinburgh, and m 1780 
he set up as a manufacturing chemist, fn 1707 
he started tlie first alum works in Scotland, and tor 
many years was connected with Charles Tennant 
Hollox Works, Glasj'ow. His nninc is 
popularly known at the present time, however for 
his invention in 1823 of a method of making I’.lotli 
waterproof by cementing two thicknesses togctlier 
with a solution of rubber in naphtha, an invention 
winch, together with the discoveries of Goodyear and 
Hancock, laid the foundation of the lubber industry. 

July 28, 1886. Sir John Anderson died.—An 

emment mechan1c.1l engineer, Andcrs’oii was tr.nncd 
in bcotland, ami alter working with Fairbairn, John 
.Penn, and David Napier was appointed in 1842 to Wool¬ 
wich Arsenal, where lie elfectcd .a complete levolution 
in tlic method of manufacturing guns and sniali .irrns 
and ultimately became superintendent of inacliinervc 
He wrote a treatise on the strength of maten.ils 
lectured at the Royal Military Academy, and was oKi- 
cially conneefed witli some ol the great exhibitions. , 

July 29, 1708. Swalm Renktn died.— Known 1 
as the constructor of tlie famous " Maclime de Marli," 1 
Renkm was bom at f.idge in 1644, and a1 an early 
age acnuired a high reputatioif for bis skill as a ’ 
carpenter and millwriglit. Employed by Loins XfV 


investigations. Pernn found that the partjclto^ 
a sus^nsoid distribute themselves according to 
^me^w as the *moIcculcs in an fitmosphere of gas :' 
but his experiments extended over only a veiVt 
small range of depth. Obset^^ations hate, "^en 
extended over a much greater range and- wide 
divergence from the gas law is found: e,£, lot the 
concentrations employed the concentratioit becomes 
sensibly uniform in a depth of ofie millimetre.' ‘ ^CurveB 
are htted to the obser\^ationb and the auction’Is- 
tlieorcticaliy as well as cxperirli^'taJly,*r^‘ 
W. K. Cooper : The electrochemical effects preduced 
by supcrimpa«ing alternating currents upon' 'difect 
j currents. Previous authors liavc shown that, when 


on the plans for conveying the water eff the Seme 
to the fountains and works at Versailles, Renkin 
began the great machine in 1675 completed it 
in 1682. The machine is said to have cost 8,000,000/. 
It^consisted of 14 water-wheels driving no fewer than 
-253 pumps, some of which worked at a distance of 
tiiree-quarters of a mile by chains and rods The 
water wm raised in three stages to a height of 5 53 feet 
jvhtoce it flowed Versailles by an aqueduct! This 
^ of, mechanicai fnecalo- 
the Water 


1]^ currents. Previous authors liavc shown that, whea 
a, an alternating current is superimposed on a direct 
ut current increased, corrosion is oblaiifable and the 
tt overvoltage may also be reduced. It is nbwTourid 
IS that low fre(iucncy currents do not affect the ,^bunt - 
_ of deposition or coiro.sion in the case of copper pfetee 
y. copper sulphate The view expressed by GooiiWiii > 
and Knobcl that alternating curfents affect hyi^rdgen 
overvoltage only when the conditions are auch as ’ 
-s a reversal of current in each period ap-pCars; 

to be incorrect. The effect increases us the strength 
of the alternating current is increased, but the 
percentage effect becomes less, and takes an ‘ap- 
preci.ibje time to pass off when tlie current is dlsT 
^ Continued, \\ith plattnum wire electrodes in dilute 
sulphuric acid, low trequenev current gives the' 
greatest effect when tlie ai>plied voltage for the direct- 
current is l>elow the decomposition voltage/imf this 
^ is^not the case with higli frequency current,- The 
absorption of hydrogen is very marked and there are 
other differences between tlic electrodes.. If a fine 
platinum wire and n comparatively large platinum' * 
^ surface arc used as electrodes, a high frequeitOy 
ti causes an electric discliarge to take pi^pe- 

under certain condition.s. The lesulting ' bubble 
forms m the body of the electrolyte, at a dlst^te 
from the electrode, and the discharge is luminous 
in the dark.-l. M Lowry and P, R. Walker:'Bit* 

I pansion and shrinkage during caking of potassium 
carbonate. Photographic evidence is given qf'the 
' expansion and subsequent shrinkage of an old pa^kije 
of potassium carbonate, after emptying out !&%>' 8- 
. jar. Attempts to produce artificially such an eX- 

■ pansioii ill v.inous modifications of pnfaca um. 

■ carbonate have led to ncRativc results. K possiBS 
explanation of tlie expansion assumes the-tireSenca 
111 tile material of a sesninhydrate, which'.expands 

1 on conversion into the dihydrate. Data ate 

m reierence to the methods of preparation- of this 

■ sesquicarboiiate.—T. M. Lowry and L. P. McHattotti 
I he powdering of minerals by decrepitatiod. 
me decrejntation of barytes may be atfribute®, 

! as in the case of water-.solublc salts such aS lea^ 
nitrate, to the presence of included water j dto 
fragments liavc been obtained whicli are eoBlSlel^ 
resistiint to decrepitation by heat and a sejBpi 
quantitative rclationsliip lias been found b9t1ii&' 
the water-content of barytes and the fineness 
powder produced by decrepitation. The •ditqMltftAf 
tioii of celestine, crocoite, and common salt hM-a^n, 
keen investigated.—A. M. Williams .•■ Two pi®S^ 
O' I^ders. It is suggested that specific «Ma<!i» 

J jafetred to unit mass' and njjikSdait 

to tfie. relatlVe'd^eplt]; 







a rUS^ to.'distiagui'sh'between:-a 

afid:'a ohuaical change in certain cases is giveif.-* 
J; V^Haurghtbn' and G. Winifred Ford : A note^Ofl 
the m^tems lb which metals crystallise. In the 
majwty'^of oases the system in which a metal 
t.^cr^tai^es depends on its position in the periodic' 
table. ■ Alloys which form a homogeneous settles of 
solid .solutions right across the diagram generally 
crystallise in the same system. There is apparentiy 
no tejationship between the changes which occur in 
‘the ph^ical properties of metals at the nielting- 
and their crystalline habit. A possible 
exceptioil is the electrical resistivity of the metals 
ib;„ 4 ae''pdd series of group 5.—A. J. Kieran : The 
eleCtncai conductivity of hydrochloric acid and 
pota^udi chloride in presence of sucrose. The 
conductivities of liydrochlonc acid, through 
mde‘Tange of dilution, were determined in tue 
ptesehce of Vjjirying quantities of sucrose, the con¬ 
centration of the latter being maintained constant 
in each ^ries of measurements. While the behaviour 
of potassium chlondc in presence of sucrose is normal, 
in that the equivalent conductivity increases regularly 
• jvi^ ibereasing dilution of the .salt to an asymptotic 
-fl^t of hydrochloric acid is abnormal, the 
■ ^bivalent .'conductivity passing through a maximum 
amd falUng thereafter with increasing dilution. 
•T^a tfr connected with the relatively minute traces 
bf filfiCtrpIytic impurity present even in the purest 
Of sucrose obtainable. Tlic nature of the 
abnormalify is of interest in view of the close assocU- 
tiob qf'minimal amounts of electrolytes with other 
organic bkbstanccs of high molecuUir weight. 


.-/V'’ Paris. 

Abademy of Sciences, June Ivmile Bertin 

ia cbair.—~Marcel Brillouin ■ The isotropic field. 
Heterogeneous fluid sphere—Maurice Leblanc: A 
new freezing machine with air as the working fluid. 
A d(?tailed description, with diagrams, of a machine 
on the principles given in an earlier communi¬ 
cation (June 12). The results obtained bv this 
machine will be published later.—Cliarles Depiret: 
An attempt at the general chronological co-ordination 
of ..the qi^ternaiy' period. - A. Rateau : The pressure 
and apecihe gravity of air m a normal atmosphere.— 
M. Riquier: The elimination of arbitrary coastants. 
gij—Friedel and L. Royer: The liquids of Grandjean 
equidistant planes.—M Charles Gravier was 
‘^.^ected a member of the section of anatomy and 
MOlogy in the place of the late M. Ranvier.—M. 
- 0 bMe: Partial differenti.il cquation,s of the second 
dMe^'Jntegrablc by tlie method of Darboux.— 
Bertrjiajd Gambler: Applicable surfaces with equality 
of thcti^cipal radii 0/ curvature.—I.. Dunoyer and 
P.;-Toujob: The polaiity of the electric arc —B. 
-SMiircU new eloctrometcr wdth rigid pointer 
designe’d' for the measurement of radiations. A 
dfSo^^floQ and diagrant of the instrument arc given : 
the. .aSlV^feges claimed are transpoi lability, easy 
. adjustment to the zero of tlie scale, and sensibility. 
A” Visible displacement is obtained with o*oi gram 
black, ^janium oxide free from uranium-X. — F. 
Gu^ry :. A'curious property of a special mounting 
of-electrical machin^ excited in scries.—Edouard 
BifinrThcj transmission ofhandw^ing aud drawings 
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The‘'ojddo'-;<H iffaniusn-X Ts ;les9 '.biic' 
oxide.—Max GclOso: The absorptiod 6 f-*ifOn 4 
precipitates of manganese dioxide.~^h. 
and P. Gerald i The action^of alcohols on a-bro^ 
benzalacetopliononc.—Henri Longchambon : - Stiid 
of tritoluminescence spectrum of saccharose 
Previous work on tliis subject has led to the cor 
elusion that the light given out when crystals of suga 
are crushed is continuous. It has now been prove 
that the spectrum is discontinuous, and the band 
observed correspond with tlie second positive bab 
spectrum of nitrogen. The effect is probably du 
to a silent electrical discliarge between two solii 
particles of sugar suddenly separated and- charcei 
electrically. This view is confirmed by the me 
that when sugar is broken in a vessel containing ai 
under reduced pres-surc (40 mm; to i mm. of mercury 
the luminosity is much more intense.—St. Jonesco 
The distribution of the anthocyanidines in th 
coloured organs of plants.—E. Wollman and M 
Vagliano : The influence of avitaminosis on lactation 
A rat fed with food deprived of vitamins is incapabl 
of supplying its young with the vitamins necessary 
for groi^h. Young rats, from the earliest days d 
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Cause ,9f Rickei^ - ■ 

S O much has been heard in recent timey of Tj'dcets 
as a disease due to a deficiency of the fat- 
soluble vitamin A which promotes growth, that it i$ , 
a good corrective to examine again the position of 
those observers who do not agree that the disease is 
essentially an “avitaminosis,” as the French would' 
say. An interesting survey of the work of the Glasgow 
school from this point of view is given by Dr. Leonard 
Findlay in the Lancet (April 29, 1922, vol. i. p, 825). 
He there reviews the variety of investigations which 
have been carried on for some 15 years by himself 
and his collaborators—clinical, experimental, and 
sociological—and comes finally to the conclusion that 
“ confinement and defective hygiene are the most 
potent causes in the production of rukets.” While 
. opinions will differ as to wliether this summary may 
not be too comprehensive, no one can fairly say that 
the facts which he adduces are (Compatible with a 
positive conclusion that rickets is due to a deficiency 
of fat-soluble A. It is fortunately no longer necessary 
to try to decide which of these two views is cxirrect 
for, as so often happens, it is now pretty clear that both 
are right, and, which de.serves less notice, that both 
are wrong. The two propositions are indeed not 
contradictory but complementary. 

Tn the same journal (July i, 1922, vol. ii. p. 7) 
appears a preliminary account by Dr. (’hick and her 
colleagues of their observations on children in Vienna 
which goes far to reconcile and harmonise the two 
points of view. By very careful experiments they show 
clearly tliat under certain conditions rickets can be 
controlled iiy cod-liver oil, and it is legitimate to 
as.sume for the present that the active factor is fat- 
solublc vitamin A. They also show (i) that the well- 
known seasonal prevalence of rickets in the winter 
and early spring finds a rational explanation in the 
preventive and curative action of sunlight, which can 
be duplicated by rays from a mercury vapour quartz 
lamp, and (2) that under equal conditions of diet 
and environment the disease develops much more * 
readily in children under .six months of age than in 
those a little older, presumably in correlation with the 
more rapid rate of growth, as Mcllanby found in his 
experiments on dogs. The occurrence of rickets is 
evidently conditioned by a number of circumstances, 
of which one or another may in any given case be the 
“ cause ” in the pragmatical sense that attention to it 
may give satisfactory prophylaxis or cure. 

from the vast amount of clinical and experimental 
work on the subject which has appeared in the last two 
Oi^'thr^ years it seems possible to disentangle Certain 
ji^fimtedata. If condition oH^ise 










sotute ^t^() too jittte ealcmni taid phosplatejljiii) 
little dnd.too much bread; (J) by bodily confine- 
feck of exercise or by rapid growth; or (c) by 
tne abience of sunlight. Conversely, dckets may be 
4i^^!j*t«d or cured by (a) giving plenty of fat-soluble 
in cod-liver oil or butter, avoiding too much 
(irtej food, and (which is of experimental rather than 
practical importance) having a reasonable amount of 
calcum and phosphorus in the diet j {h) by encouraging 
haetabolism by massage and electricity, or, which comes 
tb the same thing, by being careful that the total intake 
tlf'tofergy in the food is no more thpn is necessary; 

by exposing the skin to open sunlight or to 
soBfcM still richer in ultra-violet light, such as mercury 
vapour lamps or metallic arcs. 

Dr. Findlay rightly objects to any superficial con¬ 
clusion from this array of circumstances that rickets 
'has many causes. ^ disease of so definite and isolated 

species must be held printa facie to have but one 
cause; What that vera causa is we do not know, 
but evidently if the various contingencies that have 
been enumerated can be reduced to some common 
factor, some progress will have been made in its dis¬ 
covery. In the analogous rase of beri-beri it .is 
knofm that the quantity of vitamin B which is re¬ 
quired to avert the onset of polyneuritis in experimental 
pigeons is proportional to the quantity of carbohydrate 
in the diet. It seems likely that the quantity of 
vitamin A necessary to prevent or cure rickets varies 
similarly with the intake of other food. A full diet 
and rapid growth encourage its onset: a meagre 
stunting allowance is to some extent a preventive. 
The quality of the food is evidently also of importance : 
it must contain an adequate and balanced supply of 
the materials necessary for bone formation, and, 
though this is still obscure, the right kinds of proteid 
‘(animal rather than vegetable) and no large excess of 
enfbohydrate. It also makes a difference whether the 
. foqd' absorbed into the economy is used for energy 
production or for storage and growth. Exercise, even 
tlfet, brought about by the irritation of the itch, 
according to Dr. Jolm Mayo (1674), is antagonistic to 
^riefats, and if the child cannot take it m the ordinary 
massage and electrical .stimulation may supply it. 

It appears, therefore, that the amount of vitamin 
B which is necessary varies with the proportion or 
quantity of food which is not used for energy production. 
If all other conditions are as favourable as possible, 
thb vitamin may with some children be reduced 
'without,ijl|mults fti, amounts which appear to be very, 
small hijr^ da available^ medpdiptfsittng pn^^ 
rater 


; ^fjoslJiyfunlayoUrabiffyde/rda^yib^^ 
abundance, e.g., of’butter or cod-Bver oil—iha^ 
all the difference between a healthy and a sick 
hence the conclusion that vitamin B is theyiw 
important factor. Even in respect of the nece^^^ 
components of bone, the vitamin is quantitatiy^lfe 
important. Rickets may be induced in rats by a': 
dehciency of vitamin A and of calcium, but not by it 
deficiency of either substance alone. The vitamin ih" 
this case enables the growing tissues to make use of a , 
concentration of calcium which otherwise they would^ 
be unable to utilise for bone formation. Such observe:' 
tions may in time elucidate the relative weiaht of, 
the various factors of which at present it'is faiown,; 
only that they are quantitatively related to one’’ 
another. 

To bring the influence of ultra-violet rays on the 
skin into this conception of the causation, or rather. 
the contingency, of rickets, it is not difficult to believe 
that it acts by increasing general metabolism, in other 
words by giving exercise. It is known that inflamma¬ 
tory and sub-inflammatory processes in the skin- 
may lead to the generation of substances which are' 
absorbed into the circulation and affect the whole 
body, e.g. by increasing the susceptibility of the whole 
skin to the action of some local irritant. By some, 
similar process, metabolism might easily be affected. 
It is also possible that vitamin A is developed in the.: 
skin under this form of stimulation,though thenoctumal 
and crepuscular habits of dur pigmented hairy pre-’-, 
decessors make it difficult to explain the phylogenetic 
history of the mechanism. Whatever the solution, 
the observatiin that rickets may be cured by short ^ 
exposures to the mercury vapoun lamp in hospital, 
wards provides a welcome experimental confirmation 
and partial analysis of the sociological finding that) 
the conditions of life in the dreadful tenement flats ’• 
of Glasgow ^e per se conducive to the disease. •: 

The question therefore “ What is the cause of rickets?” j 
is at present as insoluble as the problem “ Is the tubercle ’ 
bacillus the cause of tuberculosis ? ” The answer in 
both cases is that h depends on circumstances. In the:; 
latter cas| we have, however, reached the stage when 
we can say that tuberculosis is impossible without)) 
the tubercle bacillus: the bacillus has been identified") 
as the .ultimate limiting factor. That absence or,, 
deficiency of vitamin A occupies the same position ip'/ 
respect of rickets has yet to be shown. It seems like^ 
that it does, but the demonstration has not been 

oil .will avert. rickets'.f^ ^^^^^ ^ 






C/A ']feW^ Swy aild other Members of the 
Everest Expedition# I^. xi+356+33 plates 
(London : E. Arnold and Co., ipsa.) 

.net; - • 

is a very attractive book with its wealth of 

1 beautiful illustrations, and the interest is great, 
ii whether told by Col. Howard Bury himself, or in the 
J^Btroduction by Col. Sir Francis Yqunghusband, by the 
:"j^rveyors—Major Morshead, Major Wheeler, and Dr. 
!• Heron—by other members, Dr. Wollaston and Mr. L. 
fejiallory. The lattdf's knowledge of the Alps makes 
portion a valuable contribution. The description 
rw the monasteries, the beautiful type of their archi- 
L'tecture shown in photographs, will be new to many. 
I Of the Lamas themselves and their orderly system of 
t government we find the same from one end of Tibet 
^■”to the other. This will interest and prove instructive; 

• readers will find they are not ignorant savages, but a 
t people highly advanced in arts and education, and in 
many respects far more practical, united, and sensible 
■ than we are. Of course it is not new; much can be 
seen in Ladak and in the fine monastery of Himis 
near Leh, but what is new is the degree to which the 
tameness of wild animals and birds has been brought 
by the Buddhists living under the shadow of Mount 
Everest, markedly by those leading a hermit life in 
the Rongbuk Valley. 

There are some striking lines in chapter 12, p. 183, 
where Mr. Mallory describes iiis feelings on the first 
good view of Everest, feelings shared in by Mr. G. H. 
BullocV on their sighting it at 57 miles distance from 
Shiling, \\est of Tinki, their first impre^ions of what 
was before them.# I was struck by, and like, what 
Col. Howard Bury says on “ Back to Civilisation,” 
p. 176. The right type of traveller is shown here: 

“ There was sorrow in our hearts, however, at parting 
with the friendly and hospital)le folk whom we had 
encountered, and at leaving behind us the familiar 
landscapes with the transparent pale blue .itmosphere 
that is so hard to descriSc and the distant views of 
mnge upon range of ^owy mountains often reflected 
in the calm waters of some blug coloured lake. The 
attractions of Tibet may yet be strong enoug|i to draw 
us back again once more.” 

It is very disappointing to read in the Geographical 
Journal for May, p. 380, that “ No Survey of India 
party is to go this year, and that Dr. Heron of the 
Geological Survey has not been allowed by the political 
aut^rities to continue his geological work.” This 
[pa^>^g^blyi,be 8^t over, but I fea? that what I said. 


> mvestigations of true 

comiexioni with the history of the Himalaya 
the combining of accurate topography with kifiiiWIiift 
of the rocks, so that a formation, say like 
Ladak Range, can be traced mile after mile 
siderible distance, defining the age of the rocks 
on the north and south of it. ^ 

The climbing of Mount Everest, on the other 
is of secondary importance compared to what 
lost by political exigency, partly because “ 
some Httle difficulty last year about the di.sturba®jCe'Sf 
the dragons five under the sacred mountaiW-'^ 
(quoting from the Geographical Journal, May .I9iig, jpl 
380). As a member of the Bhutan Mission in r- 863 :^ 4 # 
I remember what unreasonable, unexpected difficu^^ 
they will throw on the traveller going to any parttepiaf 
peak, or in any particular direction. >, 

The past year’s work, so well recorded in thil^ bCK>l& 
has given us an insight into the geology and topogt&yiy 
of the great peak. We know of the many valle^ 
descending from it, toward.^ the northern Tibetan 
and the type of the glaciers. It is lamentable to' be 
•' told that l)r. Heron will not be able to complete hi? 
survey of the metamorphosed sedimentaries -and 
associated granites, even on the limited slopes gbove 
the Chang La, which this year’s expedition will reach^ 
for there would be much detail for Dr. Heron to obsery^, 
and whether the “ Daling Senes ” extends thus far. > 

I draw a line between climbing and mountaineering. 
There is a charm in the first, similar to that felt in the 
rigging of a ship by every sailor when he ascends t(i 
the main truck or lays out on a yard in a stiff breeze— 
there is a spice of danger in it. The second—apd 
Mallory comes in here—demands a period of apprentice¬ 
ship to gain that eye for ground which tells the surveyor 
where he can go, where he cannot, and the time.it will 
take him to get over any particular section of country. 
Mountaineering is the highest form of athletic^eatercise 
that can be conceived; mind and knowledge rienter 
into it. 

I have long doubted the possibility of reaching;the 
summit of Mount Everest by several thousand feet. 
What is the possible heigltt attainable only those ^ho 
have been on its side can guess. It is now being ^Ived. 
I am guided by past experience at much lower eleyi-*’, 
tions, less than 21,000 feet, but at a much higher Mii- 
tude in Kashmir territory. There are so many uncej 4 wit 
factors, such as the impossibility of waiting 
leqgth of time for a change of weather at 
I campstrength of wind < cloud and ^nbw 



‘40 , . , , V .. 

A few.r«ai»|^ B»y thorfe^ 

Accurate cpm'i»risoli sho^d be 'tsade‘between tBif 
very typical glaciers of this far southern section of the' 
Himalayan range and those in Kashmir territory and 
the Alps, on i)Oth of which much has been written. 
The accompanying illustration (Fig, i) shows the rugged 
pinnacled surface, caused by difference in temperature 
between j8° latitude and that of Kashmir some 6° 
farther north, where the accumulation of both snow 
and moraine is so similar to that in the Alps. Around 








^ 'of is''- 

- Pit^cepe time enormous disturbance and 
the Tibetan plateau has taken place, distuebahec wdf 
displayed in the Naga Hills, on the Burrail range; 
where the whole thickness of the Tertiary rocks, 
the base upwards, is seen elevated to 10,000 feet, 
resting unconformably on a much older formation. 
How much and how often has the course of the Arun 
altered, and with it the Tsauspu, in that, geologically 



Fi(.. I. —Mount Everest from the Ronghuk GUcicr, nine miles north-west, 
hrom ‘ Mount h >crest" (slightly rcdu'.eci in width from the illustration faring p. 214) 


> Mount Everest all is. changed : its height and isolation 
alter all the usual conditions, even those of denudation. 
It, is desirable to know tlie thickness of the glaciers, 
the stratification, rate of motion, how far the moraines 
extand, and to what extent rocks in situ show the effects 
of past glaciation. Among tlie members of this very 
large expedition some should take such observations 
and fewer be engaged in finding what height a man 
can reach with or without oxygen. 

The extent of the moraines at the base of Mount 
Everest tell something of its jiistory. They would' be 
the same age approximately as those I have observed 
farther east on t]ie south face of'ISte Himalaya in 
NO. 2752, VOL. no]. 


speaking, short lapse of time ? Mr. Mallory describes 
this basal area and the surface the Rongbuk Glacier, 
comparing it witht his knowledge of the Alps. I am 
led to quote him (p. 192): “ The glacier is prostrate, 
not a paft of the mountain; not even a pediment, 
merely a floor footing the high walls. At the end of 
the valley and above the glacier Everest rises not 
so much a peak as a prodigious mountain moss.” 
The party—put at 12 Europeans, 500 mule-loads, 
with number of coolies unknown—is to me, who worked 
long ago, huge, and out of all pr<)portion to what has 
to be achie^d, particularly as the first year’s vyork - 
has beea s^ well tol4, the surv^^ WorV 
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,,ne*f4^ni& J<)ir'lEBjBtoyan,,p»ksi^|'M^ comprison 
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jM^^e ih^essitJlf yfefused litder ndtuW high^ peat in #ie Himalaya, received the i^ame of 

CQncfitions Jit any elevation, it is complicated, and as Godwin-Austen, At a meeting of the Roy^ 'Geo* 

foiir bottles weigh 32 lbs., impossible to work, for it graphical Society, when Tjieut. Younghusband rwd 

S6tms to me the surveyor or climber carrying it would his paper, “ From China through Tilict to Kashmir,” 

be unable to use his eyes or observe anything at the I was present, and poimed out. on a large-scale plad 

most critical time and under the most critical conditions. I had prepared, the great sue of the Baltoro Glacier 

I conclude with some remarks on the nomenclature and the position of the great peak near the source, 

of peaks. In the pages of the book and on Map 2, a Then followed the proposal of General J. T. Walker, 

large-scale one of Mt. Everest, constructed at the Royal R.E., the late Surveyor-General of India, under whom 

Geographical Society, are the names Pumori, Ri-Ring, I had served, seconded by Sir Henry Rawlinsoo, 

etc. In the May number of the Alpine Journal these, president, in the chair, put to the meeting and carried 

eleven in number, are explained (p. 228) in a contribu- unanimously. It was a great honour, an unexpected 

tion by Mr. Arthur R. Hinks, serretary of the R.G.S. recognition of mf survey work, and was deemed,worthy 

They are all fictitious, and after all that has been of notice, appearing in a short time in the “ Times 

written on the subject of nomenclatures I cannot too Allas ” and in a German one. By degrees the R.G.S. 

strongly condemn their creation, although they have has discarded my name; this book does the same; 

had the criticism of Sir Charles Bell. Henceforward geographical record is wiped out, and leaves me to 

it will be no longer possible to distinguisli between a regret I was present that evening. The Indian Survey, 

bona fide Tibetan name and these inventions, unless carrying out rules of their own, correctly recogpise 

as is adopted in natural history, the name of a no other name than Mount Everest; for the rest they 

specie.s is followed by the name of its describer. The must be of true native origin. II. H. G.-A. 


CQiwfitions Jtt any elevation, it is complicated, and as 
fblir bottles weigh 32 lbs., impossible to work, for it 
sttms to me the surveyor or climber carrying it would 
be unable to use his eyes or observe anything at the 
most critical time and under the most critical conditions. 

I conclude with some remarks on the nomenclature 
of peaks. In the pages of the book and on Map 2, a 
large-scale one of Mt. Everest, constructed at the Royal 
Geographical Society, are the names Pumori, Ri-Ring, 
etc. In the May number of the Alpine Journal these, 
eleven in number, are explained (p. 228) in a contribu¬ 
tion by Mr. Arthur R. Hinks, secretary of the R.G.S. 
They are all fictitious, and after all that has been 
written on the subject of nomenclatures I cannot too 
strongly condemn their creation, although they have 
had the criticism of Sir Charles Bell. Henceforward 
it will be no longer possible to distinguLsh between a 
bona fide Tibetan name and these inventions, unless 
as is adopted in natural history, the name of a 
specie.s is followed by the name of its describer. The 
Engli.sh names of Conway, Bullock Workman, and Dr. 
dc Filippi, such as “ Ogre Peak,” “ Mitre Peak,” “ The 
Bride,” etc., arc of a higher inoffensive order, and I 
for one see no reason why they should not be accepted. 
Will these new-coined names plca.se (he Tibetans, lay 
or sacerdotal ? They may pos.sibly give offence. 
Should we as a nation be pleased to .see some foreign 
power mapping llus country and giving names to our 
hills and valleys ? I now come to the lust name assigned 
to Mount Everest, “ Chomo Limgma.” It is not a happy 
one fora peak though quite correct in the passport Isbued 
by the Dalai Lama’s Prime Minister, a^id very appli¬ 
cable. to liie eiountry, a senes of valleys round the great 
peak, which the Icxpcdition was to work in. Lungnia 
and Lungpa i.s a common name for a valley from Scardo 
eastward, and on Sheet 2 qa, N E. of part of Baltistan 
and Lillie Tibet will be found a similar name, “ Chogo 
Loongma,” for the great glacier valley which ends at 
Arundo. Substiuite “Chomo,” feminine prefix (god¬ 
dess) for “ chogo ” (hyge), there is a close re.seinblunce, 
but neither is applicable to the sunjmil of aniouiitain. 

I am glad the Survey of India did not nisli at the 
discovery of this name and adopt it. Mallory thus 
records on p. 225: “In the .Sahib’s tent that night 
there took place a long and Iragmentary coinersalion 
with the headman, our sirdar acting as interpreter. 
We gained one piece of information; there were two 
chomolungmas,” that is, valleys. Every valley has 
jt# name in Tibet, where they go with tlieir llock!^ imd 
htfrds,. I^aks are not^jo unjyersall/noticed and 




The Early Metal Ages in South Ameri(;a. 

The Copper and Brome Ages oj South America. By 
Erland NordenskioW. (Ciimparativf Ethnographical 
■Studies, 4.) Pp. viii + (97. (London; Oxford 
University Press, 1921.) i8s.6if.net. . ' 

T here lias long hem felt the want of a general 
summary of information relative to tJjo employ¬ 
ment oi copper and bronze in South America, and Dr. 
Erland Nordenskiold’s volume will be welcomed as, 
to a great extent, filling the gap. In about 200 pages 
he has brought together a considerable mass of detailed 
information derived from the historical record, from 
representations ol metal objects on textiles, pottery, 
etc., and from the actual implements and ornaments 
of copper and bronze. He discusses the problem from 
a \ arid y of points of view, each chapter dealing with 
a particular line of inquiry. , 

The chronological horizons of S. American antiquities 
are as yet, unfortunately, insutliiienlly defined, and 
rmirli spade-work will be required before the sequence 
of cultures and their relationship to one another can 
satisfactorily be established. The author, in dealing 
with tins a.speel of tlic inquiry, has made use pf such 
evidcqcc as is to hand and offers deductions -which 
are often very suggestive, especially when the ebrpno- 
logical evidence is correlated with the data depved 
frhm the study of geographical distribution-of^ types, 
to wijiclt, Dr.. Nordeiiskiold has devoted ■.special * 




Perhaps the ijiost xalUa^.jbl^^ 
volume iS'that lyhich is.cSncemed with.^t fihemicgl;^ 
analyses of the metal objects. A coaslde^le namber ^ 
of analyses of implements^ weapons, and ornaments, 
the basic material of which is copper, is now available, 
and comparisons can be made of the percentages of 
tin combined with copper to yield different qualities 
of bronze. From the data supplied it will be seen 
that in the New World bronze objerts the proportion 
of tin to copper varies exceedingly. In some instances 
it is so .small as to make it doubtful whether the alloy 
can be intentional; and, in sucli cases, it may, perhaps, 
be legitimate to in<’lude the objects in the category 
of “ pure copper.” In others an unusually high 
percentage of tm is revealed (55-60 per cent, having 
bewi recorded by Ambrosetti in one chisel), though 
frequently it* is the ornamental objects which contain 
a high proportion of tin. As Dr. Nordcnskiold points 
out, from the results of cx[)erunent, coiiper with a 
slight admixture qf tin can be hardened effectually 
by ^iammering. In fact, for the manufacture ol 
implement's designed for hard usage (tutting tools, 
etc.) a relatively low percentage of the alloy, combined 
with the pro('ess of compacting the metal f)y hammer¬ 
ing, seems to give the most satistadory results. The 
hardness of \ai'ious objerts of copper and bronze was 
tested experimentally witli a Ilrinell press, and the 
tests were a[)plied to different parts of tlie same 
implement, tlic results showing that the edge was 
hafdened more tlian the rest, as might be expected. 

It is clear from the capriciously variable percentages 
of tin that tlic alloying of copper wuth this metal 
was not fully understood, and that the metallurgy of 
bronze was ''till for the nmst part in an experimental 
stag^in South Amenca. 

The author endeavour', to prove that throughout 
the territory ot the Inca empire the lironze-age was 
preceded by an age of pure cojiper. He makes out 
an interesting case, but this point can be settled 
finally only by .stratigraphical evidence. Much of 
the argument is ba.scd upon ty[)ological classification 
*and geographical distribution of types, which, together 
with analyses of the metals, form a jxiwerful combina¬ 
tion in suggesting .sequences, though they cannot 
prove actual chronological successions. 

An interesting typological sequence is afforded by 
certain socket axe-blades of copper, in whit-h the 
decorative treatment preserxes the memory of an 
earlier method of hafting, by means of a collar of 
stitched-raw-hide or leather. The form ot the leather 
collar, which suggested the socket in this type of axe, 
and also'the thong-stitches, ar§ realistically representfed 
on the jatcr copper blades, ^t^ugh the latter.were^ 



ver^"^pJb^uVe*in their „^yhg,^and 
other blemishes are unduly abundant Siich'. ift,- 
expression as “ bronze (pure copper) ” surely 
not occur in a treatise which aims at differentiating! 
between the alloyed and the pure metal. This 
pressiqn occurs more than once and tends to obscure 
the issue and weaken the argument. 

In spite, however, of tlie avoidable blemishes which 
occur in this tran.sJated version, the book i.s of real, 
value and tlirows light upon a very interesting archjco- 
logical problem. The volume is profusely illustrated," 
though the figures are of unequal merit, and contains . 
maps and tables which are very helpful. There is 
also a bibliography. Henry 13alfoiir. 


A Monument to a Master Chemist. 

Untmttchimgen iiber Kohlenhydrate und Ferments 11 . 
(1908-1919). Von Emil Fi.scher. Herausgcgcbeh 
von M. Bergmann. Fp. ix-t'534. (Berlin: J. 
Springer, 1922.) Germany, 186 marks; England, 
22.9. 6 c/. 

I T is an accepted fact in art and literature tliat, 
ajxirt from the vagaries of fashion, only a future 


entirely of taetal>hd castinSfme’^ieoe.’ ', 
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generation cun jnopcrly asse.ss the ultimate fame of 
arli.st or author. This is no doubt equally true in 
science, yet we are already sure that time will only 
.serve to enhance the reputation of Einil Fischer. The 
remarkable offlci.t! account of his life and w'ork, written 
for the German ('hemual Society by Kurt Ilocsch, 
and the biographical fragment “Aiis meinem Leben ” 
left by Fischer himself, afford a unique store of material: 
wlien properlji digested in this country by those com- 
pelent to understand it, this should make it po.ssible 
to obtain a clear view of his jiersonality and attain- 
nicnt.s w'hich will be free from the natural jialriotic 
bias of his own countrymen. 

During his lifetime Fischer, who was not without 
a characteristic strain of personal vanity, issued in 
book form reprints of his work on the sugars, proteins, 
purms, and tannins, including in the first papers . 
published uj) to the end of 1908. Dr. M. Bergmann, a . 
very loyal fellow-worker, has now collected the Jater 
sugar papers from 1908 onwards. Tolworkcrs in this 
field, the advantage of possessing these volumes is 
very great, and science owes a debt of gratitude to ' 
Dr. Bergmann for completing them. 

The sugars were Fischer’s first love, though not, 
the subject of his earliest work; to his work with’ 
phenyiliydrazine he owed the chroniq illness^'wjjicftt 
had gp great ip effect pn his dally 


ot (Cf^ffic anH. j^Kj^jological 
‘ .^ifermsir)'- Even in 1908, when he compiled the first 
':.irt oX reprints of his sugar work, he expressed the fear 
''-‘Ihat- this sensitiveness to phenylhydrazine would 
> prevent him from taking any further active part in 
• developing the chemistry of the sugars. Fortunately 
. for posterity the old love proved too strong, and he 
returned again and again to the fray, the result being 
that forty-six additional essays chronicle the work 
achieved. 

The writer ^lad the good fortune to come under 
Fischer’s tuition at the time of the opening of the new 
chemical laboratories in the Hessische Strasse in Berlin, 
and to be intimately associated witli him during nearly 
three years, cnrr>jng out sugar inquiry under his 
inspiration, although at this time all other workers in 
the laboratory were busily engaged in the early stages 
of the great investigation on amino ai'ids and proteins. 
Viewed Irom the perspective of twenty years later, it 
would M‘em that Fi.sehcr was already at that time a 
tired man, leeling both the strain of the work invoh-cd 
in o]>tai]ung and designing the new laboratory and 
the distraction <aiised by the heavy burden of ofiaial 
duties, uliiih he never relished but could not a\oid. 
Hoi'.seh now throws inuc h light on the events behind 
the scenes }ust before this period, as the provision of 
the new laltoratoiy, made the first condition of 
Fisdier’s going irom Wur/burg to Berlin, eventually 
took seven and a hall years. IIis a(<'ount includes the ! 
statement that at one time Fiselior even seriously 
considered lca\ing Ilerlin and gi'ing to Itonn. 

Apn.ireiiily Irom the time he (aim* to Berlin, as ! 
sueces-i*r to Hol'tmann, Fis('her lived onl)»lor his work, 
and witiidrt'w moi;e and more within himself as the 
years passed. A widower, witli his .sons still you^g, 
he had no one to draw him out of himself in pritale 
life ; he seemed to lose the power of unliending to Ills 
associates, although he was worshipped by his labora¬ 
tory companions. 

Having achieved the first synthesis ot a natural 
sugar, glucose, Fischtp-’s greatest ambition was to 
make ordinary cane sugar in the laboratory, and in 
1900 this problem was again attacked with all the re- 
sourees of the laboratory. At first some measure of 
success was attained, as complex sugars (disacehandes) 
were obtained, identical or isomeric with some of the 
natural materials. The problem of the synthesis of 
cane sugar itself defied solution, however, and a 
measure of the difficulty of the subject is afforded by 
the fftet that to-day, twentj^ years later, we are appar- 


nearly halX ,^':^pers 
ogical published since 1908 dealing with this field of inguiry. 
e first These include the recognition of a third fomf of methyl- 
e fear glucosidc, the existence o1 which was conc^ently 
would demonstrated by Irvine in this country. Thia fortn, 
irt in which apparently contains a y-oxidc ring, is h^hty 
lately active, and according to later work of Ihworth, it may 
id he be the form in which tlu* fructose molecule is present 
being in cane sugar, for which Hawi^rth accordingly suggested 
work a new' formula. The writer is not aware that Fischer 
expressed his views anywhere as to the correctness of 
indcr Haworth’s work ; it cannot but have iii^ipired him to 
j new renewed experimental effort to effect the niurli-desired 
synthesis. 

In a dozen of the later papers aie described results 
^ of the investigatimi of the acyl derivatives of the 
:rs m sugars, while a like number deal with mutttfions 
tages within tfie sugar moleeule leading to the lonnation of 
:eins. .substances such as gliical. The raailts servo to show 
'•"i It that tile chemist has still much to learn about this 
^ remarkable group ; l)ut they are too toinpicx to be 
)h’C(l considered here. 

and Fisciicr’s early w'ork on enzymes is an acknowledged 
litiai classic contribution to biological seii'iict*. He returns 
to the subject in the last pajicr in this collection, dated 
hind July 1910. a day before his death • this contains 
additional data for the discussion of the all-important 
^ question of tlie influence of the structure of /i-glucosides 
on the activity of einulsin. It is written in Fischer’s 
■ usual simple stvle—In* used to dictate his papers while 
usiy moving about the room m a verv’ restli'ss slate—-and 
shows how to the very end he retained his clarity of 
1 I mind. A future generation alone can decide whether 
lie should not lie regarded us the greatest org^Uiic- 
chemist the world has v et known, 
mjg, F. V. Armstrong. 


American General and Economic Geology. 

A Texhbook of GVf/cigy. By Prof. A. W. Grabau. , In ^ 
two parts. Parti.: Gencial Geology. Pp. xvui + 
X64, Part II.: Historical Geologv. Pp. vili + 976. 
(London : G. G. Ilarrap <m(l C'o., Ltd., n.d.) 64^^ 
net, two vols. 

The Ecommic Aspects oj (kohgy. By C. K. Leith. 
Pp. xvi + 457. (London • Constable and Co., Ltd.,"' 
1922.) i8j. 

(r) pROF. AMADEHS GRABAU, who is;now 
X professor of pakwitology in the UniVeraty 
of Peking and palaeontologist to the Geolo^callSttvey 


itly ho j0^eai^ ,;Sucq^^ of the gAat progress of is the ^^thor of several exc^ent i^J^can 
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Geology/’ in two volumes—one with the subtitle 

General Geology/’ and the other with that oC 
“Historical Geology”—supports his reputation. His 
work is marked by a logical arrangement of his material 
and a clear and interesting statement ot the mam 
problems. Ills teaching has been exceptionally wide 
in its range, as he was first lecturer in mineralogy at 
Tufts ('ollcge, then jjrofessor of mineralog)’ and geology 
at the Rens.selaer Institute, and afterwards professor 
of palaeontology in (olumhia Unuersitv. New York, 
lie has therefore had to tcaih both tlie phvsual and 
biological sides of geology, and ho writes on both 
with .sound knowIcdg<‘ and judgment. 

The couise ol sltidv Prof Grahaii recommends is 
to begin with the neiessary elements of chemistry 
and mineralog) ; then }>ass to the igneous rocks and 
volcanic ai tion ; next to take the “ aiiucous rocks ”— 
which he limits to those formed as i hcmical prcnjiitates, 
excluding those due to the modianical action of water 
—and the organic rocks. Then folkiws llie examina¬ 
tion of the processes of erosion by wind, water, and 
ice, and by organic agencies ; and after this work has 
been dealt with he piorceds to their products, the 
clastic rocks. The materials ol the earth’s crust 
having been studied, the course proceeds to tlie 
deiormation ol the rocks of ihe earth’s crust by fold 
and lault, and to meiamorphism and the rocks made 
by it, and concludes with the sculpUning ol the earth’s 
surfac:c. This s( heme, ac-curdmg to Prof. Grahau, is 
unusual in America, the jihysiographic section of the 
subject being usuallv taken first, Init though that 
arrangement has no doubt givat ad\’antages in 
secondary schools, and in the jiojjulai j)rc‘sentation of 
geology, the author's (oursc, liegmnmg with the 
primary roiks and their «onstiluents, seems to be 
the most logical for advanced students, and is adopted 
in some Pntish universities. 

The second volume deals with histornal geology, 
and is the section in which the author’s previous work 
renders his opinions of most interest and weight. 

One striking leature ot the hook is its wealth of 
illustrations, which m the two volumes number 1980. 
Some ol the most original are diagrammatic sections 
explaining the migr.itions of faunas, and thev show 
that colonies have often plavod an important part, 
though not on the lines of the hypotlieses which led 
to this process having been so long lield m well- 
justified distrust. 

One interest of such a general lexl-hook is its 
evidence as to progrc.>s towards international agree¬ 
ment in terminology and theory. Prof. Grahaii’s 
classification ot the pre-Cambrian rocks .shows tliat 
their nomenclature is still chaotic. In the names of 
the geological systems lie regre^uUy uses the adjectival 
NO. 2752, VOL. I lo] ' ' ' 


. en^ng of “ ian,”.as fit Cambrian, as a concession, but 
be thinks the ending in “ ic,” such' as'" Cafnbfic ’< will 
ultimately be adopted. He quotes the use of the 
term caldera for an explosion crater like KrakaUitt, 
and uses the term swk for a hollow due to subsidence 
for whicli caldera, the Spanisli word, or its English 
ecpiivnlcnt, cauldron, has prior right, llis chapter on 
vulcanisni is illustrated by an excellent map of its 
distribution, but the Cameroons vcdcano should not 
be entered as extinct. Tlie chapter on petrology 
makc.s no use of the American system, and the 
author’s conservative classification will probably 
i)c found geiuTulIy convenient for student.s of the 
standard lor wliich the l)Ook is intended. The view 
that the temperature of the centre of the earth may 
j he 200,000“^ or 350,000"^ E. is far in excess of the more 
moderate temperature .suggested by the probable high 
thermal conductivity of the Imrysphere. 

The author discu.sses the cause of former glaciations, 
and considers that none of the theories is wholly 
satisfactory. He objects to the theories based on 
vavialiuns in composition of the almos])heie, on the 
ground tliat their effects should he world-vvide, whereas 
till* glaciations have been loial. Apparently he seems 
most disposed towards a theory of the shilling of 
tlie poles, though uaogmsing the weight of the mnthe- 
matual objection.s. fie gives a diagram .showing how 
the movements of the North Pole into Greenland 
would explain the glaciation m North America and 
north-western Europe comi)ined with the <'onleni])orary 
freedom of Asia from ue. As a ])alaontologist taking 
c.sj)ecial interest in historuai geology, his views on 
the (luinges and positions ot the oiean are dl weight. 
He admits great movements ot the seas, but considers 
that in the Pjiljeozoic period both the Atlantic unci the 
P.icifK were shallow oceans ; lie represents most of 
the Atlantic us having been occupied by sea in the 
Cambrian lie discusses at some length prehistoric 
man, and adopts dates m \ears tor him as it they were 
well established , but he is more cautious in his 
reference to Piltdown man than some ol his ro- 
patriols when dealing with the possilnlity of the skull 
and the jaw belonging to the same individual 

(2) Mr. C. 1 C. IjCith’s book on the economic aspects 
of geology contains many features of special interest. 
The I'entfal pari of the hook consists„iOl brief descrip¬ 
tions of the chief ores and economic minerals, of their 
industrial us(“s, geological features, and mode of 
formation. The terseness of the descriptions makes 
them all the more convenient for those vv'ho desire 
a synop.sis of the cla.ssification and formation of the 
chief* economic minerals. The' classification places 
pyrites amdngst the group of fertilisers. This unusual 
arrangement is due to pyrites .being l^ely Used for 
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sulphuric-acid in the mantfeture of superphosphate. 
The book discUsses some general problems which are 
not usually dealt with in geological text-books; thus 
there is a chapter on the world production nl minerals, 
the capital value of the mineral reserves, and the 
political and commercial control of minerals. The 
last chapters deal with the relation of the geologist to 
the exploration and development of mineral deposits, 
the valuation and ta.xation of minerals, and mining 
law. 

The discussion on this question includes tlic author’s 
opinion of the much controverted Ajiex Law, wherein 
the mining latvs.of the United States and Khodesia 
differ from those of the rest of the world. Afr. Leith 
says of the American geologists and engineers that 
almost to a man tliey favour either modification 
or rcpcaJ of ihe law”; hut he recognises that as it 
has been in force lor 50 years, so large a body of 
vested interests has been cstalilished under it that it 
would now be dilTicult to make scnoiis changes in il. 
He remarks on the objections to the present system 
of tlie use of expert evidence in law' courts and the 
apparent advantage of selection of ex[)erls by the 
Court instead of by the contending parties; but he 
thinks the present system on the whole preferable, 
as the Court might find a sound selection impusstblc. 
The intense competilion in siuh inquiries leads to the 
most intensne study of the jiroblems. 'J'he author 
considers tJiut few scientific treatises on economic geo¬ 
logy contain facts lietter estat)lishcd than the reports 
of the great cases that have been rendered necessary 
in Amerua by the mqierfectioiis of the Apex Law. 

'i’he aiitiior’s conclusions as to the conservation of 
mincra' resources are tliat little is to be feared fiom 
the ai tii.ii shortage of supplies, Imt that Ihe difliculties 
will arise in tliem (‘Xlraction and distribution at a 
rale luleijuale to meet the lulurc demand. Tie explains 
the Use of geology in the late war and discusses the 
internal loiial [jrolilcms liased on mineral resourtxs, 
w-'hich lie represents as now m such confusion that it 
will take the comliined efTorts of the various govein- 
menls man\- years to firing them into order. He sa\s 
the entire Isuropean ^oal situation is m a stale of 
chaos, and that, “ unless there is a nliraiulous recovery 
and development of Germany’s coal indi*stry, im¬ 
possible conditions have been imposed.” 

The volume (“oncludes with chapters on the training . 
of the economic geologist and on tlie ethics of his | 
profession. The author recommends that the intensive j 
study of geology should be a post-graduate course, j 
that the universities idiould not give degrees m economic I 
geology, but should leave thi maintenap^^e of a high 
standard, bollji of knowledge and conduct^ to the pro¬ 
fessional societi^ connected with geology and. mining* 
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Our Bookshelf. 

British Labour: Replacement and Conciliation 1914-31; 
Being the Remit of Conferences' and Invesftgations 
by Comnnlteei of Section A’ o( the Bnfish Association. 
Part I, on Replui onu-nl, ('o-ordinatcd and Revised 
by Miss L. Grier .and .Miss A. \sliley ; Part 2, on 
Uonciliation, Kdited by A. \\. Kirkaldy. Pp. 
xx\v-f-266. (London : Sir Isaac Pitman and Sons, 
Ltd., J921.) ios. ()d. net. 

An attempt lias iieen made m tlie volume under notice 
to ‘‘sum up and co-ordinalc-” the various reports, 
issued Iietvveen 1915 and 1920 by the Ivconomic 
Section of tlie lintish .\sso(iatiiin, and relating to 
problems of laliour during war time 
In the first pimt of the volume, Miss Grier and Mis.s 
Ashley have succeeded admirabi) in their rather 
difficult woik of lollalion, and the resiill is to present 
in small compass a concise history of Uie industrial 
adventure of women during the period ol the w'ar. The 
outlines of the story are by now suriiricntly familiar: 
t!ie value ol the present ('onlniiuiion lies m the rich 
store of material, partly stalisticai, which it offers, and 
in the conclusions it reaches regarding llic iiiturc of 
women m industry. 'J'he moral of the styry is that 
while war-time exjicnence has jell women more ready 
to offer their services in prudiu tion, theie has been 
little permanent modification ol industry which would 
make it possible to utili.se those services. 

I’art 2 of the volume, dealing with conciliation in 
Jlntish Labour, 1914-1921, is somewhat inchoate. It 
IS practically a reprint of reports on tlie promotion of 
mcluslrial liarmony and on industrial unn‘st, which had 
already been published elsewhere, and there is little 
evidence of selection from the papers and speeches 
which make up the original reports. Some excision 
and co-ordination vv'ould have added to the permanent 
v'aliic of this section. 

The last forty page.s of tlie volume contain a sym¬ 
pathetic discussion of works committees by Mr. (?. G. 
Renoid, who deals, with much Iwadth of vision, with 
the [iroblcms of industrial nuinagemenl involved in the 
growth of these committees. 


Royal Soiiely. Reports of the Gniin Pests (War) 
Cominillee. Nos. 1 to 10 (111 i volume). Pp. 23-1- 
4S( I iiplates) \ iS + 20 4- 10 t 51 + 52 + 28(-t- 11 
p].iies)-i-52 t-16. (London: Harrison and Sons, 
1918-1921 ) 


Thk Gram Pests (War) Committee v\a^ appointed by 
the ('oum il of the Roval Society m June 1916, as the 
result ol (orrespondeme with tlie Board of Agriculture, 
m winch the Board rccjuested the Royal Society to 
appoint a committee “ in relation In the damage done 
to grain by insects.” AVhen established, the committee 
at once took very active measures to carry out the 
work allotted to it, and pubhslicd the results of the 
investigations which it initiated m a series of valuable 
reports. Most of the latter liavi* already been noticed 
in our pages and need no iiirilur comment. .These 
reflorts have now been issued in book form, together 
with a final brochure (Oct. 1920), drawn .up hy the 
qhajrnoan, Prof. .W. A. Herdman, who has summarised 
the r^irfts of the researches and puts fotWard certain 




recommendtttiocs as to 
the committee have ^how^ 
subject of grain pests is one bf great importance to the 
Empire, and it is recommended that the State should 
assume a general responsibility for the continuance of 
the investigations. It is obvious that, if the work 
is to be placed on a permanent basis, it must be suffici¬ 
ently provided for in order that it may be carried to its 
logical conclusion—the practical control of grain pests. 
The recommendations made for the provision of a 
nucleus organisation do not in\olve any large expendi¬ 
ture of money and, in view of ilie great importance 
of the conservation of food-stiiffs, it is earnestly hoped 
that the Government will see its way to establish the 
work along lines suggested by this committee. 

A. D. Imms. 

Among Primitive Peoples in Borneo: A Description 
erf the J.ives, Ilahits and Customs of the Piratical. 
Head-}Jmiters of Piorth Borneo By I. 11 Evans. 
Pp. .^i8. (London: Srelcy, Service and ('o., Ltd., 
1922.) aii net 

The part of Borneo described !>y Mr. Evans is that 
which is under the (ontrol of the J^nlish >torth Borneo 
Company, and tin' peoples with whom he deals are three 
in number : the DuMiiis, an Indonesian people sjieak- 
ing a Mnluyo-Pol\ne.sian language, wJio inhabit the 
interior; and the Bajaus and Illannns, immigrants of 
Proto-Malayan >toi k who live on the coast. Mr. 

.Evans is u c.irelul observer, and Iii.s experience as an 
official ol the com])any enal)l^'• him to .speak with 
authority. On many points he us al)le to correct or 
supplement our pu vious information. The peo|)!es he 
de.scribes jircscnt marked ronlrasts, boili in tempera¬ 
ment and in culture. The Dusun is an agriculturist, 
in the mam industrious, li\ing m independent village- 
commimitie.s, each under a headman. Tn religious 
belief he us an aniimst, and has a .strong and abiding 
faitli in omens. 'J’hc coastal peoples, on the other hand, 
are indolent and iiueierate gamblens, who, now that 
thfeir former duet industr\' -piracy has been sup¬ 
pressed, earn tlicir li\'ing from the sea. They are 
Mahonlmeduns, hut lax, <ind ihcir religious beliefs 
embody many .survi\ als of primitive beliels, of which, 
unfortunately, Mr. E\ans liacl opportunity to collect 
only a few examples. 

The Island of Roses and her Eleven Sisters: or, the 
^ _ Dodecanese from the Earliest Time down to the Present 
Day. By Dr. Midiacl IJ. Volonakis Pp. xxv + 438. 
(London : Macmillan and Co. Ltd., 1922). 40J. net. 

Jn, thi.s volume tlie author gives an account, both his¬ 
torical and geographical, of the twebe islands lying off 
the western extremity of A.sia Minor, for which the term 
“ Dodecanese ” has become current since the Italo- 
Turkish war. Of these, the most important is the 
island of Rhodes, but to Englush readers the names 
of others, notably Patmos, associated with St. John 
and the Book of Revelations, and ('os, the home of 
Hippocrat€.s, will be ectually familiar. The author, 
himself a native'^of the Dodefanese, relics,mainly upon 
literary, sources, but has ^pplemented these hy the 
evidence of jtr^sBology.fl^ oujnismatips, .while hia^ 
intimate kn'c^wled^^^&t^rov^'^in^uable; 
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pari in timelf of'crisis in ofmalnkni'g'life^jtV. 

have kept their institutions practically intact 
remote period, notwith.standing successive wivek' -JT. 
invasion, and subjection to the Knights of St. John^'^^ 
the Turk and the Italian. Hence tMs description of',^4 
the islands has a peculiar value, and the author’s fuller 
account of their archaeology and culture here promised -- 
will be awaited with interest. The book is exceedin^dy 
well illustrated by numerous photographs. V 

The Machinery of the Mind. By Violet M. Firth. 

95 * (London; G. Allen and Unwin, Ltd., 

1922.) 3^. 61!. net. 

Jt is stated by tlie autlior that this volume is for the* 
cdifiralion of those w’iio have neither the time nor the' f 
training necessary for the study of standard texts. 

Whether such readers will be in the position, at the 
end of its perusal, to apply its generalisation to the ' 
interpretation of llieir own pioblerns, or I>c in.spired to 
continue the subject, is doubtful. In less than one 
hundred pages the author disposes of some of the most „ 
fundamental and debatable problems of modern psy¬ 
chology, but naturally there is no clue to their debat- 
alile rharacter. It may be po.ssible to compress the 
general truths of some sciences into a few pages, but 
none of the biological sciences are in tliat po.'.ition, and 
p.sychology least of all. in a few lines the technical 
terms, sensation, percepts, concepts, images arc used 
hut not explained, while complex is used in two difTercnt 
senses. .'Mialogy is useful in its place, hut i-> very much 
over-used here: itor is it scientifically .sound to give 
as evidence in a later chapter wliat lias been merely ' 
asserted in an earlier one. In short this book is little 
more than an expanded dictionary of some frequently 
used psychological terms with the drawback that the 
order is not alphabetical. 

Human Traits and their Social Signifirnnce. l^y Dr. 

Irwin Edman. Bp. xu + 467. (London: Constable 

and Co., LVil., n.d.) 15?. 

Thk work under notice is designed t,o .serve as a general 
introduction to the problems of contemporary civilisa-. 
lion. 'Bhe author feels that in attempting to interpret 
tiie ('onditions of life under which w'c li\'e the psycho- . 
logical point of view is too frequently overlooked, and 
yet it is most important. Following Dr. McDougall, 
and Prof. Thorndike, he describes the fundamental 
activities vvhicli are man’s endowment, his primitive 
instincts tlieir environmental modification and develop¬ 
ment, the individual difference‘m endowment and the 
part played by ‘language. While, emphasising the, 
innate clyiracter of many of man’s actions and aims, 
the author realises that there is also in ftan the power to 
reason and to put before himself ideals which he con- ; 
skiers desirable ; such ideals when embodied in .social' 
customs, in.stitutions, and speech become powerful , 
motives. 

The style is clear and the whole book is easy to read i 
and should prove of value to the historian, economist/';, 
and the student interested in the complexities,of 
, The subdivision of each chapter,. 



Prop. Janet gives an interesting collection of problems 
Wliich have been set in the entrance examinations for 
the Higher School of Electricity in Paris. Many of 
the problems are novel, and in spme cases it is shown 
how the solution can be obtained by several different 
mathematical methods. The examples are purely 
theoretical, so exact solutions can be given. They are 
expressed in nearly every case by algebraical formula, 
numerical illustrations being left to the student. The ; 
English reader will find the latter purl of the book very 
instructive, as the author frames his problems so as to 
take into accfeunl mechanical as well as electrical 
considerations. For example, the instantaneous values 
of the currents depend on the moments of inertia of 
the inn\-ing parts of the machines as well as on the 
inductances oi the circuits. Wc hope this innovation 
will be followed in English text-books. The students 
are supposed to have a thorough knowledge ot electrical 
principles and to he familiar with the calculus. Wc 
can recommend this book to teachers. A. R. 

Thotif’hl'Coin. By Bart Kennedy. Pp. X + 2T9. 

(London • W. Rider and Son, Lid , 1921.) net. 

I'hk Lille gives no clue to the contents of this book. 

It is iu>t, as might be imagined, one of lliose pseudo¬ 
scientific works urging a one-.sidt‘d })eliet in tiie all 
potence of thought, nor is it a ps)-chologiral treatise 
jn thought-proces.ses. ft is an attempt to consider 
>oine ol tlie problems of life, such as dreams, con- 
>cioiisncss, grouping, .sex, etc., not as abstractions but 
ts living realities; it is a trank acceptance ol facts as 
igainst the “ ought.s and “ its ” of so many writers, 
irul so far is more truly scientific than some of the 
nore apparently scientific books. The author surveys 
he universe with the vision of the .seer, and gives to 
>rol)lcins which are so ulten treated in isolation the 
mckgroimd of relation to the universe. ^All life is tor 
iim an cvci provoailive mystery. He writes with a 
)enelrating imagimition, but imagination controlled 
uid vitalised by the teaching of science. It is mlere.si- 
ng to read scientific problems expressed in terms of 
maginative literature. 

rke Evolution oj Consciousness. By A. W. Tiliiy. 

Pp. 256. (London : T. Fislier Unwin, Ltd , 1922.) 

i5y. net. 

dR. Tilbv writes w'itlT a vivacity and humour wliich 
nake his book exceedingly pleasant reading. It 
:ontains no original research, but it is exceptionally 
vell-mformed. The idea is outwardly very like that 
if Bergson’s creative evolution, and may have been 
uggested by it—that consciousness in every form, 
nslinctiye and intellectual, is a product of the evolu- 
ion of life and utilitarian in its purpose. There is an 
issential difference, however, in the fact tlrnt Mr. 
i'ilbjr- recognises no interpretative principle such as 
hat which, for Bergson, makes evolution creative. 
Ul^thftt j^.M^'^ilby^telUoisyhas emerged^n a definite . 


. ' . ■ ■ ' 

F. C. Donders, Reden geludten bet der EhthuUmg 
seines Denkmals in Uirechi, am 22. Juni 1931A Von 
Prof. Dr. C. A. Pekelharing, Dr. Sikkel, Dr. A. ’F. 
Baron van Lijndcn, Dr. J. P. Fockemn Andrwe; aus 
dera Hollandischen uberseizt von Paula Krais gcb. 
Engelmann. Pp. 62. (Leipzig; \V Engelmann, 

! 1922.) FI. I. 

The unveiling of a statue of F. ('. Donders last summer 
at Utrecht was the occasion for the delivery of several 
addresses on his lile and work. These have been 
collected, translated into German and issued as a small 
illustrated booklet. Donders w'as the founder of 
modern teaching on the accommodation and refraction 
ol the eye, his gffcat w'ork on wliicli was published in 
1864. He was a prolific writer, and a list ot Ins papers 
(18.1.0-1883) IS included • some of his lati,‘st contribu¬ 
tions deal with colour-blindness. 

The Microscope: A Simple Ilamibook By Conrnd 
Beck. Pp. 144. (London: R. and J. Beck, Ltd., 

1921. ) 2S. (yd. net. 

Mr. Beck has in thi.s little book collecti-d i^nd set out 
in elementary fomn a considerable ainoiinl ot informa¬ 
tion useful to the mieroicupist. Tlii' ojitics of the 
instrument are described in a Minjile maimer, and a 
final chapter deals with pond-life ns ohjects for the 
nycroscopc. Publi.slied b\ .\ 1 es.srs. R. and J. Beck, 
the book avowedly deals with the [irodiiels of that 
firm, but IS none the worse for that so long as the 
reader i.s aware that other makers of microscopes 
exist. We can commend tins account of the micro¬ 
scope to the beginner, who will find in it clear directions 
for use and explanations of many dilificullics. 

R. T. H. 

Reports of the Projj^ress 0/ Applied Chemistry. Issued 
by the Society of Chemical Indiistr}’. Vol. 6, 1921. 
Pp. 638. (I.ondon : Society ol Chemical Indusftry, 
46-47 Finsbury Square, nd.) 7.?. (yd. to Members} 
12s. (yd. to Non-members. 

Referknce has previously been made in Nature to 
the very useful annual reports issued by the Society ' 
of Cliemica! Induslrv’. This )^ear tlie report is of the 
same higli standard as its predecessors. A particu¬ 
lar!)’ noteworthy feature of the separate reviews of the 
firogress made during Uie year, each written by a 
specialist, IS tl^at the matter is treated critically., ,T1ie 
reports are essential to those who wnsli to follow the 
progre.ss of chemical industry, and should be in the 
hands of technical chemists, teachers, and students, 
all of wliom will find matter of interest m them. 

Practical Polishing and Staining. By A. W. Parkr 
house. Pp. viii + 120. (London: Benn Bros^, Ltd., 

1922. ) 8^. 6 d. net. . . , - 

Mr. Parkhotjse writes from practical experience} and 
his book is a very readal.de and well-informed account 
of the subject. He very, properly lays strips qq- the. 
importance of close co-operation between tlie poih%er' 




oi close co-iyeration between tlie poh'Aei 
bi^t Asker, ■and Ws .book, may be nscbm- 
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Letters to the Editor. 

[ 77 /^- Editor docs not hold himself responsible for 
opinion'! expressed hy his lortespondents Neither 
can he undertuke to return, or to correspond toit/i 
the writers of rejected niannaripts tntinded Jor 
this or liny other pmt 0/ Naiukl. No notue i.s 
taken of anonymous lommunuatwns ] 

The Intensity of X-ray Reflection. 

In a U'ltcron “The Intensity of X-ray Rofkction 
from P()w<leiO(l ('lystals" (Nai ork, July 8, p. 38), I’rof 
A. H ('omplon and Mr. X L i-rt'cman ha\c dc-^tribcd 
some measurements which tliey liaxe made on the 
reflection of X-rays b\ lock-sall, and have eom])an‘d 
tlieir results with figures published by 11s in the 
Phtloso/yfucal Mayn:nie for July lo^i (Jiiantitative 
measurements of the amount of radiation refiected 
by the crystal .in' of great inti'rest, since it is piobable 
that an estiin.ite ol tlie u.iv in uhicli the elcction.s 
are distnbdted throughout the atom may be based 
on them 

In the case of the reflection by thi' (100) ]>lanes of 
rock-salt, they find a large discrepancy between our 
figures and theirs, I'he point at issue may be put 
as follows lly cornp<iring the incident and lellected 
monochromatic X-r.iy beams, and applying formula? 
calculated by n.irwin and others, it is possible to 
estimate the amount of X-ray eneigy scattered by 
an atom in certain directions m terms of that scattered 
by a single electron under the same conditions As 
the angle thi<mgh whuh the lays aie scatteieil is 
increased, the amplitude of the diffracted wave falls 
off, owing to mteileieiice between tin* \\a\es scattered 
by the elections distributed aimmd the centre of the 
atom In the case of the (100) reflec tion by rock-salt, 
we found that at the angle at which the lellectioii 
takes place tin* etfec t of the; j 8 elc^ctrons in a pair 
of sodium and chlorine* atoms is reduced to an eflcct 
20-1 times as great as tliat ol a single electron (p 7, 
Phil. May, lor at) The r.itio 201/28 is that 
indicated by ^ in this note by J^rof Compton and JMr. 
Freeman 

We obtained an c'stimate foi by measurements 
made witli :\ single rock-salt crystal Prof Compton 
and Mr hVeeman deteimined the cpiantity by the 
powder metliod. measuring tlie amount of radiation 
diffracted by a la\ei of powdered roclc-salt spread on 
a plate, irradiated by an X-ray beam made? homo¬ 
geneous by previous reflection fl'hey ol>tam a \alnc! 
of f*, ccjual to corrc'c t lo to per cent . and cpiote 
our results as giving i/'*--^c> a much lowei value 
It may avcII be that our (‘stinuite is too low, for the 
reasons given by TTof ('oinpton in his note, which 
have been fullv discusseil rcicuitiy by Darwin (Phil 
Mag., May i')22) Tb’ using tin* powder method, the 
extinction effect, whnh mcrea'^es the absorption of 
the rays passing tlirougli at the icflecting angle, is 
partly or wholly elmiin.it'^d \Vc believe, howe\'cr, 
that an error has been made in cjiiotmg oui value for 
sft* as being 0-43 Wo obi.uned , 



V---0-515 

If this be the case, the discrepancy is not so great 
as Prof. Compton and Mr Freeman believe They 
used the molybdenum Ka line, of wave-length 0-708 
A.U., whereas we used the rhcHhum K* line of wave¬ 
length 0-615 A.Xh The value of however, is 
independent of tlic waye-lengtJi for a spectrum of 
given order. . 

Their estimate^for the value thejpase of the 
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(100) reflection'« ol the very greatest interest. The 
measurements made ydth a single cr5rstal are difficult 
to interpret for the "strong reflections, on'account 
of extinction, though they arc probably accurate for 
the weaker ones On the other hand, it is just these 
values for at small angles which arc of the greatest 
importance, as indicating tlie distribution of electrons 
in the atom, pai ticularly in its outer confines. 

W. P. Bragg 
K W. James. 

Manchester l.'nnersity, July 13 


Geology and the Primitive State of the Earth. 

I HAVE no wisli to depreciate the impc^rtancc of 
the work of tliose geologists who have examined the 
older known locks of the earth’s crust and decucled 
tliat all of them have been altered since they first 
became .solid . but I cpieslion whether their results 
afford the evidence conccinmg the piimitive state 
of the earth that is suggested by Prof A. P. Coleman 
and Piof G. A J. ('ole (Naiurk, June 17 and July 8). 
The deepest boring vet made is one of 2-5 km , and 
there ,irc few^ over a kilometre in depth , that is the 
extent of the (rust accessible to geologists Vcl the 
average thickness of scdinicnt.s over tiu- continents 
IS probably some kilometies, and in many places it is 
practically certain that the thickness reaches tens of 
kilometre.s Jn addition, we have vast thicknesses 
of mtrnsive and erujdiv’c rocks. Would it be surpris¬ 
ing if all rocks m tlieir primitive state have been 
denuded away 01 buru'd to an inac( ('ssible depth ? 

Ivveii if It IS considered that a picsc of primitive 
crust, still unaltered, has had an ajipreciable chance 
of being discovered and examined. I do not see that 
the results actually found afford any evidence for the 
c'olcl earth tlu-orv as again.st the hot earth theory. 
Tlie primitive rocks formed by slow aceietion of 
solid planetesimals would be in a perfeedy ehaiacter- 
istu and recognisable (ondition, no sm h rcjck iia.s, 
•SO far as I have heard, been disccivercd, and therc'fore 
J'rof Coleman’s arguments, if tliey are sound, would 
be pist as injurious to tlie planetesimal theory as to 
the hot ('arth theory 

The tenipcratuie of the suiface of the e.irth is at 
pieseiit maiTitained almost wholly by solar radiation, 
and not by/.ondiiction from the interior The rate 
of conduction of heat from the inlcTior is of older 

2 • 10 ® cals/cin." sec 'I'hc solar constant is about 

3 X IO-- cals/cm ^ sec. Kven if the earth had a solid 
crust only a mile thick, flic siiilaee temperature 
would .still depend wholly on the sun’s radiation. 
Thus it would become cool at the .surface at a very 
early stage in the scflidification, and 11 is not siirjirising 
that the oldest ks .sliould show evidence of vsater 
at the sill face 

1 have published in the Monthly Notices of the 
Koyal Astronomical Society, v'ol 77,'roif», pp 84-112. 
and in the Proceedings of the Royal Societv, vol. joo! 
i«i2i, pp !22-i2'j, arguments that I believe to be 
fatal to tlie form ol the jdanetesimal hyjiothesi.s tliat 
atlribuli*-. lo solid planetesimals any cc)Suiogc>nical 
importaiu'e, and jioslulab's an earth that has always 
been solid No supporter of this hypothesis has yet 
published any reply to, or acknowledgment of, these 
cnticism.s Harold jEKi-RiiYS. 

St. John’s C'oUege, 

Cambridge, July 10. 


f a-PartlcIes as Detonators. 

The observation, recorded Mr. Flenderspn in a 
letter to Nature of June 10. und0r the above, heading, 
appears to involve p^^bilities of tho greatest prac- 
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tical importance. .Mr. Henderson foand that under 
suitable condltidhs an ft-particle may cause the de¬ 
tonation of nitrogen iocHde. about one a-particle in 
10’ or 10* bein^ effective. He suggests that other 
unstable substances may be similarly affected The 
question naturally arises a.s to whether any of tlic 
explosives commonly used are sufficiently unstable 
to^be detonated in tins way As they are all very 
much more stable than nitrogen iodide we \sould 
expect that the chance of an a-particle causing 
detonation would be much smaller, so that an 
explosion niiglit only occur alter a Icngtliy exposure to 
a copious source of a-particles Still, in view of tlie 
almost universal presence of small traces of radio¬ 
active matter, it is possible that some unexplained 
explosions liave been brought about in this wav 
It would appear to be worlii while to conduct an 
investigation‘into the jiossiblc effect of a-particles 
on various I'Xplosives and detonators If it is found 
that tlien^ is even tlie remotest [lossibihty of detona¬ 
tion occurring, precautions should be taken in the 
manufacture of explosives to reduce the radioactive 
containmation to the lowest possible value. 

Hoka( E H. Pooi K. 

Koyal Dulilin Society, July ir, 192.’ 


Occurrence of a Crystalline Style In the American 
Slipper Limpet {CreplJula fornicata) and its Allies. 

Di'kikc. recent investigations, (arned out witli flu- 
aid of a (iov'ernmeiit gr<tnt. on llie oyster bi'ds in the 
nv(’r Iffarkw.itcr, tn'slilv c.night spocnneiis of lh<‘ 
.'XiiieiK.ni slippi'r-linipet [Cffj^uliila foi-nirdlo) wort' 
ex.imiued Iresli irucroscojiicallv, and tlie uiU-ies(iiig 
fact was esl.iblislicd that this species possesses .1 
i-r\staltme st\ie. Individii.ils wliieli li.ive bism out 
of water lioiu.s 01 moU“ still possess lonains of 
the st\ie, which has umlergoiio pat'uil sohilioii 
Ciepidiila differs tli<‘rcforc in this n'spi'i t fiom the 
native ov siei (() altili^),\hv stvleof which is frcx|iieiff Iv 
(oinjilelely <hssolvod wilhin j to 5 iionis alter indi- 
vidiials iiie taken oul of water, is (oniiffetely ihs- 
solved ir ail specimens altei about lo hours out of 
water 

111 Ihc of ('rejiidula oicasion.il Spion iia-tes 

{Cn‘ili\I^iya bifllnoiti^) wane seen, but not ulentilied 
iiv analogy jl was suggested that the allies ol 
Ciepidiil.i siiould also [Possess a crvstallino slvle, and 
an examiiuitioM of fresli spe<-imeiis at l^lymoiith at 
once pio\(‘(! lh(‘ snijiuse correct m the case of tlie 
species C'ilvptr<i’(i (Jmictisis and Cnpulus hidi^uruiu 
It is Inglffy probable, therelorc, that a ervslallme 
style IS present in the whole ot the Cab olircidtc 
and the ( apiihda-, it is also not irnproliabh th.it a 
style maybe prescait in ail sedentary noil-parasitic 
Strrptoneura • 

I have long suspected that .a •crystalline stvlo— 
particularly in inolhiscs—is associated with a inode 
of feeding which consists (:.s.seiitiaUy in the capture 
of planktonic, organisms by mucus controlled by 
harmonised ciliat v mechanisms The discovery of a 
crystalline style m Crepidula and some ot its allies, 
which all feed in the manner mentioned, lends some 
support to this idea: but too little is known of the 
habits of other gastropods wliich deliiutcly possess a 
style, to pcrimt of a general correlation of the prescm.e 
of style with captpre of food by means of mucus. 
Some indications have been obtairied by rough kurried 
cxj>eriments that the style substance is z^good solvent 
for mucus .* and if this observation can be confirmed 
it may well be shown .that the dissolvi^ of ,the 
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mucus enveloping food-masses is' one of the most 
important functions of the crystalline style. 

J. H. Orton. 

The Marine liiological Laboratorv, 

Plymouth, July i j 


Sense of Smell in Birds. 

I.N the issue of Natuki for June 17 there is a discus¬ 
sion on the madequai y ot present observation.s on the 
sense of smell in biuls Perhaps the following notes 
would be of interest, riiev aie from an account of 
the habits of thei birds of Tiinidad which will bo 
published sliortly liy tlie JJepartiueiit of Agriculture 
of that island 

On September 20, kjiH, I ob-.crv'ed large number.^ 
of the black vulture (CVff/u/rh s collected on 

and round a ticld winch h.id recently been experi- 
mcntaliy manured with lujuid slaughti i-hoiise refuse 
<ind could be smelt a cpiartei of a mile aw.iy, altliougli 
nothing was visible to the e\(‘ A few red headed 
vultures {Lalhartc^ ii-nra) were <ffso •present. In 
Panama tlie same biols i|uickl\ fiMiiul the body of 
an animal that I put c lose to the Iriiuk ol a thick tree, 
i|inte invisible from .ihove 

Still more iiUiu'esling is <in obseivatioii by Hart 
(Hull l>ept '\gi rnuidad Tl . p who records 

that Lathttyh’s Ja'/oii.s used to collet t 111 (lie morning 
lioiirs on trees near a ])laiff of J yulchu k/o gigas v 
siiiyti'vuiitt vvhuli was llovcenng, and which has a 
particul.iil> stioiig odour 'Iheie can bi‘ no doubt 
that llu'se birds Iiave an efficient sense of smell. At 
the same time 1 think that their congiogalion in 
numbeis is due to watching ihe movemcMils of their 
neiglibonrs ( i» W'lliiAMS. 

I\imistry of Agriculture, Cairo, Egypt, 

June 29. 


The Skull of Sir Thomas Browne. 

li ma\ b(‘ known tc) some nadcis of Nviure that 
(he skull of Sn 'I iiomas lirowiie has ic-ceiitly been 
leiiitencd .it Norwicli, bill that pieviously it came 
to J.oiidon, where c,ireful me.isiiremc'uts, drawings, 
and tiaiiiigs of it wc-re niacJe It is piofiosed to 
publish .1 full .11 count of the skull in lUuiiietrika, but 
It would .uld niucli to tlu' interest of llu‘ projxised 
monogr.iph if il were aeeoinp.imcsl l)v a scTlcs of 
leproiliK (Kills ot the portraits and cngiavmgs of one 
ol (he nu.tsl notewoithy of iviighshnien who have 
comhmeil the stiulv of nicvlkme with tlu' pursuit 
of Ifferaliiri' 

i lu' large' number of plati's required to illustrate 
ado([n.iteIy the* lelation ol the skull to the portraits 
renders- aiiuler the jireseiit conditions of both printing 
<md illiistiativc'work—the appc;arance of .i complete 
niouogr.iph, such as we desire' to see issued, veiy 
(liKicuIt \V(' piopo.sc', thi'iefore. to issue one liiin- 
(Ited copies of the iiionograpli at the price of one 
guuu'a each, it lov<;rs of Sir Tiiomas Prowiu* can be 
found m adoc]ualo nmnhcis to subscribe for copies. 
VN'ill \ou kiiidlv permit us to appeal through your 
columns foi the uames of those wlio are willing to 
aid in tins scheme for putting on permanent record 
the physical aspect of tlu' author of the “ Religio 
mcdiei,” wd\o, by that aiicl his other works, has won 
a unic]Lie position in Ihe heart as we ll as in the mind 
of everv cultured Hiigiisliman '' Willingness to sub¬ 
scribe may be notified to oilhei of the. undersigned 
aV the Koyal College of Surgeons, LincoJn-lnn Inclds, 
and University ('ollege,* Jxmdon, respectively. 

Arthur Keith. 
Karl Pearson 

,, ,Lond<^» July 12. 
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B L 00 MS 13 URY, orijiinally Lomosbury, was in 
ancient days a rclirf'd village, renowned for its 
wholesome and pleasant air, situated wjth Jts manor 
near the present Bloomsbury Sejuare. The Royal 
mews, established here, were burnt down m 1537, wjien 
the hawks and steeds were removed to ("hanng ('ross. 
Two great iiouses were in the neighbourhood — 
Montagu House, which betume the British Museum, 
and Southanip1(m House, afterwards called Jkdford 
IITouse, near the jiresent Russell Scjiiurc. 'I’o the north, 


BloomsDiiry and' " 

'ByT. Lt.’riuMBElisTONfi;'. '^ 

was preserved by the ancient landladies, whp'*_^l|s' 
chcrislied the belief that Great Ormonde Street VaiJ 
the hub of the fashionable world. 

The British Museum forms the natural centre of the , 
district. Its establishment was due to a man of high 
Si'ientific attainments, Sir Hans Sloane, a physician,’ 
who for a quarter of a century was president of the 
t'ollege of Physician^. He accumulated at his house, 
in ('iiclsca a vast and varied collection ot liooks and 
manuscripts, olijects of natural history, and works of 
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Stretching towards Hampstead and Ifighgate, was 
open country with irregular patclies, frequented by 
duellists, and the scene of rolibery, murder, and every 
form of depravity. 

Russell Square was built at the beginning of the 
nineteenth century, and became the resort of “ gentle¬ 
men of the long robe.” In those day.s, or somewhat 
earlier, Great Ormonde Street was a centre of fashion, 
but in course of time the district lost caste, and it wa.s 
accounted a mark of high breeding not to know the 
’ localityCroker inquired in the House of Commons, 
“ Where is, Russell Square , ,It is recorded, however, 
that the dignity of this once Of .^ 4 pn 
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art, which he directed by his will should be offered to 
the nation on favourable tenns. After his death, in 
1753, Parliament was passed approving the 

acquisition of the collection, together with tlie Harleian 
Library of Manuscripts and the ('ottoman Library; 
and to house the collections the Government purchased 
Montagu Hou.se, raising for this purpo.se, by means of 
a lottery, the sum of 100,000/., of which 20,000/. was 
used for the purcha.se of the Sloane Collection. The; 
museum wa.s opened m 1759, and'^ever since ha?'be^!;, 
available lor^‘ studious, and curious persons/’ 


the'official,relations,.'. In ita^rdens.^e''en‘c 4 ^^'® 
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Qmi^rilm^.spMpilfy, 'rtrwTlqng'^^tliit women’s 
l<)OksVetl'the only bobks His Majesty required. The 
•present building was designed by Sir Robert Smirke. 
It was commenced in tSqd and cost 800,000/., an 
amount which is worth remembering in view of the 
Xanciful estimates of the cost of housing the University 
of London on the adjoining site. The dome of the 
library is said to be the largest in the world, with the 
exception of the Pantheon at Rome. The north exten¬ 
sion IS a recent addition of great architectural dignitv. 

The next most important building in liloomsbury 
IS undoubtedly University College in Gower Street 
founded in 1826 to afford “literary and scientific 
education at a moderate expense.” Tom Campbell 
, the poet, and 'Lord Brougham share the credit for Us’ 
loiindation. Campbell, in his letter to the Times. 
suggested that a number of the “ middling gentry ” 
in London would be prepared to pay 50/ 'to”furnish 
Ihe inside of their skulls, that being the amount 
willingly paid for a full-bottomed periwig for external 
' adormiienl. The College was nicknamed Brougham’s 
“ patent omnilius ” as a play on the motto I’aleiis 
muuhus Scienlia. hVom the first, however, the ideals 
of the College were high and comprehensive. “ May 
God,” prayed ll.R.U the fluke of Su.sscx in layim^ the 
foundation stone on April 30, 1827—11 should lie noted 
that the centenary of this auspicious event is rapidly 
approaching-“ bless the undertaking which we have 
■so b.ippily commenced, and make it [irosper for llic 
lonour, happiness, and glory, not only of the melropolis 
but of the whole country.” Tins odour of sanctity 
was short-lived, for the Church party stigmati.scd the 
m.stitiuion as the “ Godless College,” and established 
King s ( ollegc in the Strand as an antidote. Never- 
uieless, the Duke’s ])rayer has been answered ; the 
bare tact of the mcliisioii of Lister’s name 111 the list of 
dislingiiislied alumm would be .sullineiit proof. After 
the eereinoiiy the company dined together at the 
J'recm.isons’ Tavern, thus establishing .in early 
tr.idilion 1 ’ good-fellowship. The bcautitiil buildings', 
will! tlie Ci .r.ictenslic portico and grucclul cupola 
were designed bv William Wilkins, Ihe arebitect o the 
National (lalleiy. 

The College is not included in tlie pliotograpli, but 
to llie iiorlb of the British Museum are to be seeil llic 
our plots re. eiitly piireliased bv the Governmenl lor 
the new bead<]uarters of the University of l.oudon. 
file whole of lorrington Square and parts of Russell 
and Hobiirn Squares also belong to the lim.ersity 
•site of 115 acres, to which it is proposed to move King’s 
t.ollcge also m the fn/ncss of time. Tilts is not the 
occasion to attempt even the briefcit summary ol the 
controversy which has raged round this question ilunng 
die past e even years. One point is, however, ^ertment, 
as It IS Illustrated hy the photograph, ft 1 ms been 
cnarged against the site that its division into four plots 
K a great disadvantage. Could it not be urged with 
qual force that this is one of its greatest advantages 
ihe four plots will permit of the construction of a 
group of well-lighted and ventilated buildings, with 
numerous entrances .and appropriate purposes. The 
alternative of a mammoth single building would in- 
from defects of lighting andyentilation, 
and would through the waste 
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of tjme mvolv^ m pacing long corridors. The modern 
civic umversity must be, literally and totatively, 
on the street rather than in .some secluded grove As 
will be seen one of the plots is occupied by Some 
wooden buildings, which have been acquired by the 
Umyersity Union Society from the Young Men’s 
Uiristian Association as a temporary home. Immedi¬ 
ately to the north is the University Institute «t Histori¬ 
cal Research, eslalilislied Iasi year for the benefit of 
students pursuing ihcir investigations at the British 
Museum, the Public Record Otlice, and oilier archives, 
Ihere they will conic “to discuss ilieir problems and 
results, and to reccue that or.d guidance for which 
they are properly dcliarred in lii.rarics and manuscript 
departments. I'he Institute includes departments 
or Lnglish and Colonial history, imv.d and military 
history, llie history of London, and of various foreign 
countries, and pal®<igr,iphv. The [dan is admittedly 
opportunist rather than ideal,” hut llie Institute 
may sme as .1 model and foreriiniicr Id numerous 
Umversiiy liisiitiiies lor specml studies. Between 
1 1 C wooden buildings and Gower Street is the site of 
the now Jnstitule of I>uhl,c Health to he established 
ny tlie Koikelellcr Fouiidalion. 

Bloomsbury h.is many interesting associations, as 
the plaques fixed to its houses testily. .These are 
mostly literary or arti,stir. hut occasionallv scientific 
At the Bedford .Square cud of (fower Si reel is the house 
wliere ravendisli, the chemist and philosopher, lived 
lor some years. The house heeame packed with hooks 
and apparatus, and another in Dean Stieet, Soho, was 
taken as a library When Cavendish wanted a ’book 
lie signed a lorm.d leceipt. Isnormously wealthy, he 
made no use of his money. II is daily fare consisted 
of legs of ni.itlon ; and it is said that wlieii his servant 
informed him tlial tlie one leg ol miitlon m the house 
would not he suiricient lor tlio companv, C/avendish 
iiistrLiclcd liiiii to get another. Such .simple direct 
answeis (o difliculi questions arc the acid lest of great¬ 
ness tVe read also tlut CaveiKhsli gave to Humphry 
Davy some bits of platinum for his cxperiinentsjand 
visited him to sec tlie results ol his experiments on the 
deeoiiiposition of tlic alkalis. He died m i8io. 

While tlie Bloonisliiirv landlady, to whom respectful 
Inhutc lias already been paid, remains extant, the 
distrait, as a whole, is rapidly changing m character. 
Kiissell Square and Bedford Square and the adjoihing 
.streets provide .ic.-ommodation (or a large numlier of 
learned and other societies ol an aivademic character 
and for several teaching institutions connected with 
llie University of London, in addition to those already 
mentioned. J he district is favoured by foreign con-, 
sulates, the legal, architectural, and other professions 
and by hiismess ronprns lor administrative purposes! 

It certainly offers many attractions m its “ wholesome 
and pleasant air, ’ its nearness to the great railway 
termini, its dignity and traditions, its lamt historical 
aroma, ns .spacious squares and wide streets. As 
London grows, a process which continues without rest 
or abatement, the importance ot its lentral areas must 
be accentuated for all public and private purposes 
involving the visitation or meeting together of people 
from the environs of the city. Therefore, WhS^er 
Its detraetdrs may allege, the future of Bloomsbury 
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The Physiology of Life in the Andes.* 

By T- Bakcroft, C.B.E., F.R.S. 


rorent expcdilion lo Peru wu'; initialed under 
■I the allspices of the* Royal vSociety. So far as 
the Pritis-h members were coneerned, il was finamed in 
part by a I'ranl made l)y that l)ody, m jxirt l)y two 
substantial pn\ale subscriptions from Sir l<o!»ert 
Hadfield, then on the Coum il of tlic Royal Society, and 
Sir Peter Mackie, who has on [previous (>cca.sions been a 
staunch supjiorler of anthropological researili under¬ 
taken by the Royal Societ). In part also its expenses 
were met by .'■rants from the Moiay and (’arnegie funds 
in Kdinlairgh. These grants paid some of the expenses 
of the expediliim as a whole, together with the personal 
expenses ol three of its members—namely, Dr. J. ('. 
Meakins, professor of therapeutics iiii Edinburgh; Mr. 
J. II.Doggartol King’s ('ollegc.t'ambridge; and myself. 
The project was warmly suj)ported b)- a number of 
institutions on tlie American continent, ca<h of which 
sent a member of tlic party at its own expense Harvard 
Medical School w'as represented by Dr. Bock, Dr 
Korbe.s, and jointly wnth 'Dirorito Medical School by 
Prof. KecUield ; the JTcsbyterian Hospital, Now York, 
by Dr. George Ilarrop ; and the Rockeieller Institute by 
Dr. ('arl Phnger 'J'he AmeiTan and Pritish parties 
sailed from New V’ork and Liverpool resjiectively in the 
middle ol November, the .\mernan section .irrivmg in 
Peru a fortnight or more belore we did. 

I have peril.ips given the mijjression that the jiartv 
consisted of two sections from different continents, 
sliarply marked off from one ane.her. and neitlier of 
which had seen the other before. I'his impression is 
erroneous, tor the whole idea ot the expedition grew 
from the fertile soil of collaboration in the researihes 
carried out under a single roof. Dr Redfield and Dr. 
Bock had been w'orking m (ambridge (Ivnglaml) 
tliroughoiit the pievioiis vear, and Dr. Ilarrop liad 
been there lor a ^liort lime. There the scheme had 
been hal( hed, the methods stnnd.iidised, .and a number 
of the controls earned out. 

Why (lid we go to Bern, or, mure precisely, to Cerro 
de J’asco ^ 'I'Ik (luesUon may most easily he answered 
by comparing Peru with some of the other lo(alitios to 
wfuch we might have gone, and to which others liave 
gom; before us, loi ex.impli', ^^onte Rosa, I'lke's J’eak 
in Colorado, the Beak ol TciKTifle, and the Hirnalay.is 
Without going at length into the merits ot each, the 
adv'antages ol Peru will he sulliciently ajiparent il f 
compare it to one of the above, and I will sclei.t one ot 
which I liavg personal cxpcrieme, namely, tlic Peak of 
Teneriffe. Peru and Tencnlte have m common the 
merit ol being close to tlic sea In either case the 
baggage can be put on board at Liverpool or Southamp¬ 
ton and taken to your mountain l>ase without lurtlier 
transhipment. JVru, however, possesses the first 
necessity of laiioratory ctjuipmcnt—an abundant supply 
of water--up lo a height of 16,000 ft.. 4000 It. 
higher than the Peak. In the latter pl.ue tlie highest 
altitude at which I know of water i.s 7000 ft., while at 
11,000 ft.—-near the -situ.ation of tlie Alta Vista hut — 
there is an iee-cav’e from which water may he obtuiMed 
by melting the ice. * 

Again, the conditions of transport are vastly different 

• )t rom a dijcoucse delivered at the Royal Insututioa on IJrlday, Juno 9 ' 
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in Peflj from what they are in Teneriffe. In Teneriffe 
everything goes up the mountains by mule. The 
amount of apparatus which can be taken up is therer 
fore small; and if it arrives w'hole at its destination the 
worker is fortunate. If it arrives broken, there is little 
liope of mending it. We were very fortunate, at an 
early stage of our jircparations, m getting in touch with 
.Mr. Oliver Hiiry, tlie chairm.an of the Peruvian Cor- 
por.ition The Peruvian Corporation owns, among 
other railwajs, the tiunk line which goes directly in¬ 
land from Lima, climbs tlie Andes to a height of almost 
16,000 ft., and then drops dowm to Oroya (12,000 ft.), 
situated on the pampa between the two parallel ranges 
ol the (’ordilleras. h'rom Oroya railw'ays run north 
to Hiianeayo, and south to Cerro de Pasco (14,200 ft.), 
winch pliue was to become our principal scat of opera¬ 
tions. 'Bo the Peruvian Corfioration we owe our 
laboratory. For the purpose we were assigned a luggage 
van. 45 ft. in length, together vvitli a goods van which 
we used as a store; ancl these they offered to lake to 
any locality on their system at which we desired to 
work. While the American members of tlie parly 
awaited our arrival at Lima, lliey fitted up the luggage 
van and made a very fine lalxiratory of it. At one side 
the door was dosed up and window,s iiut m its place, 
henches and shelves wctc fitted, electrical wiiing was 
installed, and ultimately we had elertrn light, power, 
.and heat. What greater contrast in etiiciemy could 
exist tlian helw'eeii our molule laboralor)’ at Cerro, 
jacked uj) off the bogies to prevent vibration, fitted 
wath X-ra}’ plant and apparatus lor the measurements 
of hvdrogen ions, on one hand, and the Aka \islu llul 
in TeneriHe. with its paraHin stoves vvhu'U einitied little 
but ‘fmuts and barelv suHiccd (o melt a few Iiandluls of 
ue Ol more .Keuunt, liovvever, ih.in all tliese adv.in- 
lages was the fact that, up to an allilude of 16.000 It. 
in Belli there is a pojHil.ition most of vvluc li is (onnected 
witli the inmmg mduslrv This popiilaticm may be 
divided mtcKtwo calegoiies, namely, the Anglo-Saxon 
officials and the' native lahoiirers. 'The' latter are ot 
Indian descent, and as a race liave lived at this altitude 
Jor many generations in r'ctio they are designated 
*■ ('liolo,” a name that has no exac t anthropological 
signific anc'e, but i shall use it and so avoid an assump¬ 
tion of anthropological knowledge which I do not* 
possess. 

To judge from ihc^ eii.stoms which prevail in the out¬ 
lying vill.iges, the C'liolo is not lar remov ed from a very 
primitiv e civilisation. Within a miile-ride of Golluris- 
quisgu there are oommumlies in whic h private owner¬ 
ship of land does not exist; the land, as m some of the 
Kussuin i:*ommunilic;s which are, or were, on the Canadian 
prairie, belongs lo the village;. Tiie produce, if the 
village is small, is placed in the church , in tlie larger 
villages there is a store lor thi.s purpose. Il the .stock 
of some (“ominodity ha.s run out, some person goes to 
such a market as lluancayo and bu3’s some more, not 
for himself, hut for the village, f said “buys^’j but 
there are places to which money h?K> scarcely penetrated, 
and vthere the exchange of commodities i.s still a process 
of barter. The condition of medical science in these 
villages may .be gathered' from the fact that such 
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nostrums-as W^ung and Well-Kept human urine 
occupy an honourable place in the phannacopceia, and 
that a custom appears to linger by which, when the 
practitioner lias done his best—or worst—and failed, 
the services of another official are called in. He is the 
“ despenador ” or “ putter out of pain.” I need sav 
no more of his or her dutie.s than to give the following 
quotation from Hensley’s “ Spanish and EnglisI) 
Dictionary ” : ‘‘ Despenadora—a woman wlio is 

supposed to push her el!>ow into the stomach or breast 
of dying persons to relieve them from agony.” ^ 

ft seem.s clear then that the (liolo, not the Cholo of 
f'erro de Pasco or Oroya, hut of some of the far out- 
Iving districts, has been little touched hy the Spanish 
or even the Ini'a civilisation, and that in him we have 
a subject for pliysiological research whose like has 
\'aried little for generations. In physique he is short 
in stature and sallow, or with some blood m his cheeks. 
'J’liat part of his anatomy which wa.s princjiially of 
interest to our party was his chest. We made a con¬ 
siderable number of chc.st measurements. As regards 
the chest I'lrcumference the following statement sums 
up our ruidiiigs. We bused our measurements on 
Prof. Dreyer’s tallies, accepting his estimate of the 
normal ratio between llie trunk length and the chest 
< irtumlercnce. We asiertained that the average 
ciiciimicrcnce of the ('hole (bests whuh we mcH.sured 
would norniully he 70 cm. It was, in point of fact, 
<>2 I ni As a rough iheck we measured our own 
mink' best ratios and those of the Arnericanand Pritt.sh 
eiiginecis, a comnumily of fine plnsical development 
The ciiciimferencc o( th(^ Anglo-Saxons was little in 
cxcessol Drcvei’s estimate. 'I'lie lowest level at wliiih 
we came across one of tliesc* small people with clic'Ms 
whiih appeared out of proportion to tiic rest of lus 
staiure was at Matucana (Xooo ft ), and on inquiry 
w(‘ loiind that he was a native ol Ifuuncavo (12,000 tt). 

To [>ass to the more strictly physiologual aspects of 
the work ol the expedition, one must reflect that the 
desire (o iincstigate mountain sickness goes back at 
least lo ti •' middle o) (he last century It is remark¬ 
able, when cue (nines to think oi it, li»\v reiently our 
knowledge ol the causation ot dise.ise has grown 
The lure of luoiintam su-kness lo tlie physiologist lay 
originally in the hu t that it was a disease to which a 
deliniti cause eould he assigned V’ou go a eerlaui 
height up tiie mountain- any mountain' and when 
voui ascent corrtsjionds to a given fall m the barometer 
you sultei troinTuouiUain sickness ; when you descend, 
tile nialadv leaves \oii. Mountain sickness, (o as it is 
cailccl in Peru, “ seroche.” seemed to foim a sort of 
opening into the letiiJogy of disease. 

In recent )ears the centre of iaierest has to some 
extent shifted. The caii.se of mountain sickness is 
universally regarded as msurficicnl oxygei? siqiply lo 
the tissues ot the body, though there may still he some 
doubt as to the directness ot the connexion between 
the deficiency of ox)gen pressure in the blood and the 
ai'tivity of the nerve cells rc.sponsihic fur the continence 
of food ill the stomach. Interest latterly has centred 
rather around the methods which the body has at its 
disposal for adapting itself to such a condition. Hut 
the same thread still runs through the iahrrt:; this 

' I am Indebted i<x this qdotatiem and much else to; Mr. Murdock, niaaiiger 
ot thu ooat minft at QuiUtuai^aiiLeha. 
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partioular instance of adaptation to ejivironment is 
studied because our knowledge of the conditions with 
which the body has to deal are' so exact and the con¬ 
ditions them.sclves so easily produced or aliolished. 

I^rtly, of course, it hu'^ another interest, namely, 
that imperfect o.wgenalion ot tlw blood is a factor m 
a number of pulmonary conifilamts and an analysis 
of those (omplamis demands an investigation of this 
particular factor. That is the defimteh’ inedii'a! aspect, 
of which I shall say hut little. Rallier I shall turn my 
attention lo the extent to which adaptation ran take 
pl.K'c, and tlie mean.s by which it is brought about. 

Some of ilie ('holos appear at first sight to have 
ac(|Uired an astonishing (upacity lor pliysical effort 
at liigh altitudes. An example may be cited. Near 
(erro de Pasco there is a mine worked in the old 
Spanish way. J'hc ore is raised from the bowels of 
the earth on the hacks of porters, w)io carry their 
loads 11]) a rude staircase. Tlie mine is about 250 feet 
below the surface, and the slaina.se ubotit 650 feet in 
length. Tt ojien.s under a sort of hut. The first porter 
whom we saw emerge wa.s a little fellow^, who said 
that he was ten years old. We so lar doubled his 
word as to place his age at tliirteen or fourteen years, 
lie iiad on liLs hack a load ol 010 which I estimated at 
40 ll)s.--an(l that at an altitude at vvlia li thf barometer 
stood at only 458 mm . or ahoiii 18 jmlies. Shortly a 
more mature boy aiipcarcd perhaps .seventeen or 
eighteen years ol age—his load was about 100 lbs. 
To understand these feat.s, it must be remembered 
tlial exenise may be of two kinds, .spasmodic or con¬ 
tinuous. In the case ot contmuous exercise, such as 
that of long-distance running, the subjec t must maintain 
an approxim.ite eijuilihriiiin between the oxygen which 
he uses and that wlmh lie alisorbs. lli> oxygen 
arcoimt must, so to speak, balaiue approximatefy at 
any given tune fn llu i.ise of sp.ismodic exercise 
it is otherwise Tl the siibjeit is pn'p.ired tor the 
e.xcrcisc to rc.ise aftei a very .short time, he may ex¬ 
pend oxygen at a greater rate than he take.s it in, and 
thus overdraw Jus oxygen aixoimt A limit is, how¬ 
ever. si'l lo the overdraft, and vvlien that limit is 
reached he must re.st till his oxvgen ae('ount has 
righted itself. Tins formed the subject of a most 
interesting investigation Lamed out bv Jfr. Lupton 
rcLeutly m the laboratory of Prof .A. V. Hill. The 
porters in tlie old Spanish mine raise iheir loads by 
a senes ol .s])asmodic efforts, earli of which is followed 
hy ,1 rest ol considerable length acLonipanied bv great 
rcspiralorv disitess 

Ol the means hy which the bodv’ acchniati.ses itself* 
to oxvgen want, real or alleged, we investigated the 
lollovvmg . 

i. Secretion of oxygen by the f>td/nonary efilheltum- 
Numerous direct estimations were madc^ oJ the oxygen 
{iressure in the arterial blood, and in the alveolar 
air. The two usually came out within two or three 
millimetres of one anollier, wliith is appro.ximately the 
experimental error of the method. Sinji a coincidence 
cun only mean that the oxygen jiasses into the blood 
by a ])rocoss of diffusion through the very attenuated 
ji^irtition of epithelium which separates the air from 
the blood in the lung. • Thus the view that the lung* 
could enable the body gradually to overcome the 
effects of altitude by creating a sort of forced draught 

' ''t- r * ' ’■ * 





and maint^fling't&ei.qxygen: {ffieMlftre m'^tbe, 

at its sea-Jeyd value k unfounded: > •■; ' /1 of'siimtidn of.th* ^oodV 'V -'i. K% ^ S 

However, the blood as it leaves , the lung‘mu5st While the increwed vehtilktioft of the liitig hSla been:, 
contain appreciably less oxygen than its hamoglobin demonstrated by previous observers, ■ the mechanisto-^ 

would normally absorb. <lt is, to use the American which was responsible for it had been much in dispdte;^'! 

phrase, ««satiirated to a considerable degree. Such This we investigated. The mechanism of hypernisa^ 

blood, of course, would lack the bright scarlet colour at rest seems lo be that first suggested by Haldane,*, 

of ttue arterial blood. The actual colour of the blood namely, that the want of oxygen heightens the activity 

as Withdrawn from the radial artery entirely bore out respiratory of the respiratory centre, resulting in a 

this view ; as it flowed into the syringe it was of a mild degree of forced respiration—so mild as not to* 

doll red colour often verging on chocolate, and in the be apimrent to the subject, yet .sufficient to reduce 

case of the native.s was 82-86 per cent, saturated with the carbon dioxide content of his blood. Incidentally, 

oxygen, instead of 95-96 per cent, as at the sea level. this process acting alone would make the blood more 

Curves giving the relation between the percentage alkaline. The measurements of hydrogen ion con-' 
saturation of the blood and tlie partial pres.sure of centration in the blood of persons at rest bore out 

oxygen in lungs at Lima and CerrodePasca for different this view; either the blood was more alkaline than 

members of the party arc shown in K'g. i, from which at .sea level, or it was of approximately the .same 

\ 00 rz:zz:zz:~jz -1-—--1-1 reaction. 

Wms/^/mtu v The effect of exercibc on the blood lias 

been more fully investigated, though for the 

_ ___ part by indirect methods. Our results 

Zq Qtf 4000 support those already obtained, namely, that 
^ . T // 5 ^ given increment in the hydrogen ion con- 

^ /^ / ^ * centration of the blood is produced by ies.s 

*^^ 60 // f ^ exercise at high altitudes than at the sea 

^ ^ level. Thus the dyspncea of exercise is the 

^ ^ cumulative effect of two factors—an in- 

creased response of the respiratory centie 
^ 40 - / / / ‘i'V I fc to a given stimulus, and an increase in the 

/// ^ stimulus evoking the response 

already alluded lo tiie size of 
^ the Cholos chest With it ajipears to lie 

20 ■ III ^ ^ associated an interesting modification of its 

aK UI ^ \ ^ configuration Fig. 2 show.s two X-ray photos 

§« // I ^ I of the left sides of two che.sis photographed 

Jk ^ ,_ § . _^_^_^ _ from behind. Both plcture^ were made at 

I «0 20 40 60 80 ’ lOO mmofHq That on the right is my own. 

Pressure Of Oxygen in f/iel///;a'ff/yeo// ‘"“‘d ‘ypi«d «f our party; tliat on 

j,„ , the left IS a typical (fholo ciiest. There 

IS a marked differeni'c in the angle at wliich 
it is/apparent that at high altitudes the partial press- l the rib.s are carried; my own slope down trom the 
lire required to secure a percentage saturation suffi- vertebral coh mn at a quite considerable angle, 


^furdt/on obsh 
80 ~dfi40Od/ier 
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lire required to secure a percentage saturation suffi¬ 
cient for life decn'ases considerably. 

The establishment of the fart that life can be sup¬ 
ported with some degree of elficiency with the blood 
in this condition is of great importance, because m 
recent years there has been a tendency to assume that 
a small degree of unsaturation of the arterial blood 
must of necessity produce very grave results. Fig. i 
^ shows that there is .some adjustment of the blood to 
the new conditions. At Cerro the unsaturation of 
the, blood was written on the faces of the inhabitants. 
Any one who had any colour in his face was appreci¬ 
ably-cyanosed. 

2. Increased pulmonary ventilation has been sliown 
by all recent observers to be of great importance as 
a factor in adaptation to high altitudes. In our case, 
had our respiration been the same in rate and depth 
at Cerro as it was at Lima we would have had about 
40 pressure mm. of carbonic acid and 35 mm. pressure 
of oxygen in the air of our lungs. In fact, owing to 
increased respiratory effort, we reduced the carboqic 
-acid to about 25 mm. and raised the oxygen to about 
53 mm. Tte impirt^ce of tb<»e facts is enhanced 
iy the cei^Saty tha^t W-the partial^^ preMure of 


while those ol the native are much more honzoinal. 
It vseem.s highly probable that tins horizontal uirriage 
of the ribs indicalc.s a compens.itory effort designed 
to increase the facility with winch the blood obtains 
oxygen, for il is acquired at sea level by persons 
suffering from emphy.semu and other* complaints in 
which there is shortness ol brcatii. * Several of the 
mining engineers, of whose chests wc took radiograms, 
showed a similar tendency. At tins point another 
peculiar physical conformation! may be mentioned, 
namely, clubbing of the fingers, which, when found 
at .sea level, is freijuently associated with some trouble 
which prevents sufficient oxygen from reaching the 
extremities. Though they are not the rule, clubbed 
fingers arc by no means unusual at Cerro dc Pasco 
in persons without any eirculatory or respiratory lesion. 

4. An increase m the number of red blood corpuscles 
in each cubic mm. of blood has long been known to 
occur at high altitudes. Systematic researches carried 
out principally under the direction of Dr. Haldane-' 
have Shown ^that the increase in the number of 
* blood corpuscle? is^iissociated with an picrease, the'-' 





KieftSoglobm ts’Keld m tha reij<bl0((d corpuscle confer 
'«ri H'the pecyliarly useful property of acquiring more 
•oxygen when exposed to rare atmospheres than is 
the case with normal blood. 

c VVe sougitt in vain for any such form of acclimati¬ 
sation as might be afforded by the driving of an in¬ 
creased volume of blood round the body in unit time. 

A rather natural supposition would be that, if tlio 
hiemoglohin of each cubic centimetre of blood were 
rleficient in oxygen, the tissues might be fed with 
sufficient oxygen by the simple prore.ss of giving them 
more blood; hut this is not so. It is true the heart 
ouickened with exercise, but the quickening seems to 
have been rather a signal of distress than a com¬ 
pensatory mechanism'. 

Three principal forms of compensa¬ 
tion liai e been described : they are 
increased total ventilation, increased 
expansion of tlie chest, increased 
hannugloliin, and increased affinity of 
the blood for oxygen; their relative 
importance is a matter for lutnre 
research. Jointly or severally they 
mav mitigate the effects of oxygen 
want, but they cannot entirely abolish 
them; at some altitude the human 
frame must always .succumb. \Vc 
were naturally somewliat interested 
m the question of wlicther we vould 
foretell which ol our own party 
would succumb most quickly, and 
various memliers of tlie party worked 
out systems of prophecy which differed 
not only in characler hut in the [iro- 
phetic order in which the various 
individuals would prove susceptililc 
to altitude. One of these proved 
quite suice.ssful. It was based on 
the detcrin.cation of Bohr’s diffusion j 
constant (the latio of the quantity ot 
oxygen- absorbed per minute to the 
average difference of pre.s.siire hetwhen 
the oxygen m the alveolar spaces 
iind alveolar capillaries) for the lung, and was 
suggested by Trot. Krogh. The memliers of the 
expedition could bo divided into two distinct groups 
-those will) had a constant for oxygen of more 
than 40 and those who had a constant less than tliat 
figure. One group with the higher diffusion constant 
suffered from obvious symptoms ot mountain sickness, 
while the other did not. It is true that ol llie four 
who suffered the salient feature was different in each 
case: in one it was faintness, in another vcftiiting, in 
a third high temperature and intense headache, and 
in the fourth deafness and indistinct vision. Only 
further research can show whether the coincidence 
was fortuitous, or whether any causal relation exists 
between the diffusion constant and the tendency to 
“ seroche.” The hint, however, seemed to be worth 
taking, and hr consequence an arrangement has been 
come,to by which persons'iAendmg to go tb the 
mining districts in the,Ande« are bejhg feiped in the. 


aJsp.bakefsoifie allusion,.‘(J 4 ‘*|S®.;«qlidwiil 
‘ us everj^ iiwt'^h %hom 

'we came in’ contact in Peru, from President 
down to the humblest cmplo}'ce of the Cerro de fasco 
Copper Corporation. Of tha manager and th^radaU ' 
of this company we can only say tliat their'kiridness 
in placing themselves and iheir resources our- 
disposal was one of tli<‘ most potent factors in (wtabling . 
IKS to achie\'e such .scienlific rtsiilts as we Obtained. 

No less can be said of the olhcials of the pacific 
Steam Navigation Conipiny ' ■ 

The problem ot Kvere.st from the point of view of' 
physiology, upon which our work in the Andes throtvs 

some light, may be stated thus • ^ 

Kvery eulvc centimetre ot arleri.i! blood which - 

the lung niu.st contain a certain (|iuinlity of 



expressed as .1 percentage ot tlie m.i.\iminn which the 
blood < un hold, it life is to be maintained at a, level ; 
consistent with an) degree ol efficiency, ft is ,not 
know'n what this (juantity of oxygen may be. ’The 
following considerations, howe\'er, give some duo to it: > 
(a) Let the maximum quantity of oxygen (showa. 
on the ordinate ot the graph in Fig. i) which the blood 
can tiold bo called too. 

(h) There is a certain relation in the blood for normal 
persons between the amount of oxygen it can hold and 
the pressure of oxygen to which it is exposed ; that - 
relation is .shown in the graph lalielled “‘nonnal.” 
(The partial pres.surc of oxygen forms the abkissa;) 
At the sea level the oxygen pressure in the lung is about 
100 mm. and the quantity of oxygen in thtf Wood 
96 per cent, of the possible load. (See the p^int A on 
thtigraph.) i ^ ' 

(t) Until recently it:Was supposed .that w© 60^ 
f did notaHer^aod therefore the graph Jailed‘^-normal ” 
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{d) Also the most competent authorities regarded 
an oxygen load of about .90 per cent, of the possible 
niax/n)uni as being required /or the conduct of Ji/e~ 
apart from short cxpo.sures. 

(r) The probable parted pressure of oxygen in the 
lungs at 25,000-30,000 feet is calculaled by a process of 
cxterpolation to be about 30 mm. Combining c, d, and 
c above, the (juantity of oxygen in tlie aituriai Idood on 
Everest would be 5S per cent, of the maximum—far 
below that necessary. 

(/) The recent expedition to (Vrro de Pasco has 
brought out two now points ; 

(i) That natives lead a reasonably normal existence 
with blood t'harged only up to S2 per cent, of the 


j possible,Eufcpeans with85'perceht.of the jib^ible, 
I load of ox>^en. *^ ' '' • 

{2) That the graph changes in position, and for 
natives and Anglo-Saxons approximates to that labelled 
C’erro (14,000). 

(g) On this graph a partial jircssurc of 70 mm. of' 
oxygen in the lung might .saturate tlie blood up to 
67 per cent. (r). 

{ft) It IS scarcely likely that the curve moves further 
than that marked “ Probable limit (30,000 ft.).” On 
that curve, however, the Idood would be charged 
up to 76 per cent.— a figure within a reasonable 
distance of what has actually been observed in the 
Andes. 

_ ^ 


Obituary. 


Jl S.If. I^RIN'CE AiiiKKr Of Monaco. 

OT infre(juently in the pa'vt liii\e princes and 
nobles l')een munificent [jatrons of s< lence and 
played a useful part in promoting the advani'cment of 
knowledge—would that wo had more such at the ]>resent 
day—bill it must he rare indeed tor a reigning prince 
to attain *re<'ognition and distin<-tion as a practical, 
working, man of science. The late Piime of Monaro, 
whoso death look place rc<'ently, \\as both. He has 
given to Frame and tiie world ot sc icmc at least three 
research institutions of first-rate imjKirtance, and 
throughout many years of Ins hfc, during the last 
half-rentiirv (since, m January 1073, on one of hts 
early expeditions he met tlic ('li(ill(’ii^<r at Lislion). 
he has himself planned and carrieil out main notable 
investigations in both ph^saal ami i)iolognal oceano- 
gnipliy^ 

His Serene |jiglmes> j^rinie All)er( TTunore Charles, 
a descendant ol the ancient House ol (Innialdi. was 
ixirn m 1848, and su(<’eeded lin lalhei, Prince Ciinrles 
HI.. as ruler ot tiie pnmipahly ot Monaio in 18H9 
In his early vouth PriiKe Albert served as heutenant 
in the Spanisl) Na\\, and sinre then has shown a 
life-long devotion to the sea and a rare enthusiasm 
for its scientific exjiiuralion Probaldy the most 
characteristic lepresenlation ul the Prince is tlie 
statue in the entrance hall of the Museum of Oicano- 
graphy at Monai o showing him in plain sailor's 
uniform standing at the rad on llie bridge of liis \acht. 
He must have sjient a large portion of his life, and 
much of the ample funds at his disposal, m the man) 
expeditions winch he conductc'^ m the sinccssi\cly 
larger and more jierfectly eijuipjied yachts liirundeHe 
(a 200-ton .schoon(;r) and th- first and second Pnucesbc 
Alice —^the last a magnificent ocean-going steamer of 
1420 tons, i)uilt by Lairds' on the Mersey m 1898, 
and fitted with all necessary marhmery and apparatus 
for every form of modern oceanographic research, 
and for the capture of whales. By means of these 
ve.ssel.s the ‘^Gulf Stream” m its various parts, and 
its effect on the coast of France, the Azores, the seas 
around Spitsbergen, tiic Mediterranean, and miKh of 
the Atlantic from the equator to within the Aretic 
Circle, were systematically investigated in both their 
physical and their biologicaJLxharacters. Among In's’' 
companions and assistants',expedition? have 
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been Baron Jule.s de Guerne, J)r. Jules Richard, and 
occasionally our own countrymen Mr. J. Y. Buchanan 
and Dr. W S. Bruce; and the results of more than 
thirty annual cruises have been made known to .science 
first by the Prince's preliminary reports in the ('omptes 
rendu^, and later, in lull detail, m those heaiitifully 
illustrated, sumptuous memoirs m the .senes entitled 
” ResulliUs des Campagnes Scientifnjues aecomplies 
sur son Yacht par Albert P" Prince Soiiveniin de 
Monaco,” dating trom 1889, and the later senes of 
the Bulletins and the “ Annales de rinstilut Oic'ano- 
graphuiLie.” 

It IS (Inefl) in connexion with the devising of 
apparatus fur deep-sea research, and with the intro- 
dui'tion ol new methods of Jiuestigation, (hat the 
Prince’s jieisonal influence was Idl on his expedition.s. 
.'\mong other new appliames which ha\e vielded 
noliihle results ma\ be mentioned liis huge bailed 
traps (the “ Xasse ”), liis various types of trawls and 
nets tor use in different zone's of water, .ind his use of 
submarine electric- lights to attrac.1 tree-swimmmg 
animals with jiovver ot visum, such as fislics and 
(’rustucca. There can he no douhl that lus practical 
knowledge as?ui experienced sailor and as u mc-clianical 
engineer has added greatly to the c'tticieiicy and 
success of all lus work on the yailus. JI1-, einet 
assistant. Dr. Jules Ric^haid, who has charge of the 
museum and laboratories at Monac'o, gave lull de- 
.scnptioiis and useful illustrations of many ot these 
appliances tor oceanograjihical investigation in a 
special volume- of the Builetin series that was published 
about 1900. 

All the Prince’s successive voyages have hc-en very 
fruitful ot scientific re.sults, ?aKl biology owes ils 
knowledge ot many deep-sea Atlantic animals to tlie 
spec ial memoirs issued from the Monaco JVess; Imf 
none of tficse have l)een more remarkable, novel, and 
almost sensational, than the re.sults of the Prince’s 
whale-fisliing expedition.s, when he* obtained the more 
or less perfect remains of various new, and in some 
c.ases gigantic, cultlefishes (such as Lepidoleiithis and 
Cucioteiithis) from tlie slomac-hs of captured sperm 
whales. .Some acc ount of tlicse discoveries and exploits, 
and of Homeric coml^ats when,' for example, tjiree 
hugeVdler-^hules attacked*one of the boats and tried 
to crush it between tlieir bodijjs, and again when a 
large.Caj^loi; died under the.Reel of the yaejit which 
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it had fchai^ged as^ en?my, are given in'one of the 
recently'published volume! of “Accounts Rendered” 
by Mr. J. Y. Buchanan, who Was a companion of the 
Prince on several of his expedition.!. 

There is another oce.anographic investigation wliirh 
will always be connected with the Princ e ol Alonuco'.s 
name, and that is his distribution, commenced so iar 
back as 18S5, of floating or drift bottles o\er wide 
areas of the Atlantic, starting from the Azores as a 
centre, in order to determine the set of the current.s. 
The knowledge acquired from such experiments extend¬ 
ing over many years enaliled the Prince to write what 
is prolialily the latest of his ow'n personal contributions 
to science, a paper and map communicated to the 
French Acajlemy, in ipic), on the future of the floating 
mines which, having gone adrift as the result of opera¬ 
tions in the recent war, may be a danger to navigation 
in certain parts of the Atlantic for some years to (‘ome. 
He shcnveij how mines from the Fiiropean coasts will 
gradually be drawn into the various currents as.soc latcd 
with the “Gull Stfeam,” and how some will, in all 
]iiobability, continue to circulate in the great whirlpool 
ol the Sargasso Sea, while others will evcntuallv find 
their way to the Norwegian fjords and the Arctic 
Ocean and be destroyed ultimately in their encounter 
with the ic'e. 

The inauguration of the Muscie Occianographicpie, 
towards the end of March ic)io, brought together at 
Monaco siich an international gathering ol men of 
science interested in the exploration of the sea as 
had never been seen before. Official representatives 
of many tountries, delegates from the great Academies 
of Ihe world, and others invited jiersonally hv the 
Prince, were united in c-elebrating the [irogress of 
oeeanogr.apby and in launching an institution uiiic|iie 
in character and of first-rate importance for science, 
'fills great museum with its laboratories and other 
workrooms rises sheer from the Mediterranean on the 
southern side ol the rock ol Monaco, the lower three 
stories faring towards the sea being below the lerel 
ol the ok town and palace, and the mam enlranc'e to 
the miiseuii' from the streets, being bvlf-way up the 
building brom the seaward side tj»e appearance is 
especially stiikmg, the masonry appearing to be almost 
a jiart of Ihe rock and to grow up in a series of artbes 
from the ledges of the cliff itself. This, the first 
Jliiscnni ol Oceanograiihy, deinonsirates the methods 
of miestigation and the results obtained, ft contains 
the extensive collections m.ide on tlie Prime's ex- 
peclilions, and also shows the various tvpes oi hedges, 
traw'ls, tow-nets, deep-se.a thermometers and water- 
liottles, c urrent-meters, and other apparatus used by 
the different nations in their explorations of the 
ocean. 

The museum at Monaco is, liowever, onb,- one part 
ol he foiindalion w'hich the I’rince has provided lor 
the study ol the sea. With the object of arousing 
interest m scientific' marine studies in France, he 
instituted a series of lectures at (he .Sorbonne in u;o3, 
and in rgo 6 he gave permanence to these by means 
of an endowment, and presented to the French nation 
a building specially devoted to university instruction 
in oceanography. In coilncxioii with this “ Jmstitut 
Oceanographique ”.at Paris, three professorships have 
been' establishe^-^ne^ of physical oceanogra|jhy, one 
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of Mogical oceanography, and the third of the 
pliysiolo^ of mafme life. As was said of him at one 
of the inaugurations, “ By his researches the Prince 
of Afonaco lias won for In’inself a distinguished pJace 
m the ranks of rnen of s( icijf'e, and hv enshrining the 
results in llie monuni(‘nlaI huildinas at Monaco and 
J’aris he has invested hh labours uilh permanent 
value for all time.” 

Ihe third j^reat scientific lieneha iion of iho Priin'c 
is the Jnstitut de Paleonlolo'^ie llnmaine at Paris, 
wh(‘re a^atn, us at Monaio, ilicrc is a museiifn and 
a lahoralory with iimfessors (k\()ted entirely to the 
investigation and demonsiration of one special subject 
•—the Csirly history ot man. rhe l*rinc(‘'s personal 
interest in prehistoric arch.eolon\ has been shown for 
many years hy the e.xploraiions he has londiicted or 
j>ro!notod at the Grimaldi caves near Monaco and 
at other caverns and important sites in I’rance and 
Spam, with Prof. Houle, the Abhc Hreuil. and others— 
and the lesults, a.s in the case of the o*Tanographic 
invebti;;a(ions, !ia\e hcen published at his exjK'nse 
in pnn<ely style. Jt has been reported in tlic daily 
press, .sin< e his death, that he has be<|ueathed a million 
Irancs, as further endowment, to eadi ol these three 
research mstitution.s. He has (OUainiv put to a noble 
purpose for the advancement of siieme the ample 
funds wIirK have (ome to him under the conditions 
ol the concession granted m.uiy years to the 
proprietors ol the (!asino at Monte Carlo. It is well 
known that the Prince has expressed jaibliely his 
strong disa[)prov’al ot the pigeon-shooting competitions 
at Monte Carlo ; but considers that as he is not an 
autocrat, under the terms ol tlic < oni'e.ssioii, he has 
no power to interfere with vested interests at the 
(asino except by the support his name and influence 
can give to public ojimion. 

None t)f tiiose who vveie present at Monaco as the 
i’rince s guests., dining the four days ol ((inferences 
and lelehralions at the inauguration of the Musee 
Of Ciinograpliiqiie, will he likely to forget his gracious 
hospitality, his gravely courteous manner, his evident 
mteiest in all the .scientific (juestions raised, and his 
keen desire to secure eo-ojicration iietween the different 
nations m the further exploration of the oceans. In 
reient vears, since the war, he has plaved a prominent 
and most helpful part in such international co-opera- 
lion lie was appointed president of the “ Commission 
Internationale jiour ClCxploration seientifiipic de la Mcr 
Mediterrancc ” at the meeting in Madrid in 1919, and 
at the recent international conferenve in Komc he was 
chtisen as president ot botli the phvsical and biological* 
sections ol o:eanography. In all such meetings and 
in the subsequent work he was no men* figurehead, 
but took a prominent part in the proi'eedings. Ilis 
death, in Paris, on June 26, will leave a great gap in 
many important organisations, and be felt as a real 
loss by all interested in the promotion of the science 
of the sea. He was a natural ventre m organisation 
and a leader in .work. In his independent ixisition 
he stood ajxirt from all international rivalries and 
showed only a single-minded devotion to the pursuit 
of truth. As he once said ol himself, modestly and 
truthfully, in an address on his work at sea, in July . 
1891, to the Koyal Society ol Edinburgh, “ I undertook * 
th^ rnjssion that lay before me because I wai at once 
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a sailor and devoted 
express his aftitude tKwni^J&t^ lijs-Woffc' ' ' 
‘ ‘ A. Herdmas. 


The death is announced in the Chemiker Zeiltmg 
of June 24 of I'rof. W. Hallwachs, of tlie Technische 
Hochschulo, Dresden, on June 20. I’rof. Hallwaclis, 
who WAS sixty-three years of age, was known for his 
researches on electricity, partaularly on the photo- 


l^jdsatlf of p^'^’CKto, £^jasnijj 5 o^'Jwiife 3 )Mfi 
' of sijctifVeveB. Prof.'Lehmann, ^ho'lms^ 
the chair of physics at the Technische Hoehsch'ul^%4l 
Karlsruhe since 1889, was best known for his w6lfe< 
on liquid crystals. His first paper on this subject waSy 
publi.shed in 1890, and his further researches were', 
embodied in two monographs published later. In'^ 
addition, he carried out work of importance in cone- 
nexion with discharge and cathode-ray phenomena. ' 


Current Topics and Events. 

CoL. 1-1 M. J.\cK has Imou appointed Director- 
General of the flidiuince Siin-ey in succession to Sir 
Charles Close, who is letirilgg m August. 

The Chenukvy Zcihtng annountes that T’rof H. 

Kamerliiigh Oiiiu-s, directoi of the Physical Institute 
ofthcCiinctsityol l.cydcii , Dr i>, Zeeman, professor 
of iihysics at the Unnersity of Amsterd.ini : ami 
Dr. hi, Holir, profcasoi of tlieorctical physus at the 
t'niversity of Copenhagen, ha\c been elected cor¬ 
responding ineinheis m flic riivsiial-.Mathematical 
Class of the Piiissian Academy- of .‘sciences, llerlin. 

J HE (hailcs 1 ', Daly- modal of the Aniciican 
Geographical Society has licen picscntcd 011 behalf 
of the society by the .\merican Amhassador to Sir 
Francis \’onnghusl).ind "Ihe medal, which was 
instituted under the will of the late Chailcs 1 ' Dalyy 
.sometime president of llie Ain'uic.in Geographical 
Society, i,s aw.irded for valuable or distinguished 
geographical sen ices or labouis, and that presented 
to Sir Francis A'onngluisband hears the inscription, 

" For c.xploralioiis in \orlliern India and Tibet and 
for geographical publications on Asialu. and Afriian 
borders of the limpire " 

Some uppointments have recently- been made on 
the scientific sialf of the J-icld Museum of Natural 
History, Cliica,go Mr H I.in Ion has been attaehed 
to the department of antliropology as assistant 
curator of North Ameiu.in ethnology. Mr Linton 
has earned out e.stensne luvcstig.itions, princip.llly 
archicplogical. in the 'igstein, cential, and south¬ 
western United States, as,}vell .is in Central .\mcrica 
and Polynesia Keeenliy hg has returned from an 
expedition to the .M.irqiiesas f>^hinds for ethnological 
aa4 archieological iesearches,‘-, undertaken under 
auspices of Ihe liishop Mus'niim of Ifcmolulu, 

Hawaii. new division of ta.voyiciiny has been 
Created m the department of bota^^.^and Mr J. 

F. Macbride, now in lA-rn at llic Iie.id ol\v liotamcal 
expedition for the I'leld iMuseum, has been ifgsignated 
as assistant curator In tlie dei).irtmerit of >oology. 

Dr. C. E. Hellinayr, well known for Ins exti t^ive 
work on Neotropical birds, has been appouusvl 
associate curator of birds Dr. Hellmayr wa\ 
formerly connected-witii the Rothschild Museum at' 

Tring, and more recently ha-s l>ecn with the Aliisciini 
of the University of Munich. .Mr. Heller, a forumr 
‘ associate of Tiieodore Uoo&velt, and Mr. J. T. 

Zimmer have been appiWnted- assistant curator of- 
inanunals arid £sststaat car^r^ t>irdar4&abini^;4 
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they arc at present engaged iti field work in Ccntral- 
I^eni. Mi Karl P. Schmidt, formerly with the . 
Anicncan Museum of Natural History, Kew York, 
Jias been appointed as assistant curator of reptileSv' 
and batrachians. ‘ 

JuNiOK Beit Memorial Fellowships for medical 
rcsoarth of the annual value of 350/., and tenable 
for three yi'ars, ha\'0 been awardeil by the tni.stee.s 
to the following, the subject and place ot research ■ 
being given after each: H. B. Verney : Tlie 

ph3’siology and pathology of unnarv secretion, at 
the Institute ot T*hy.siology, University (College, 
l.ondoii ; ihof. J'. Cook : A study of the neuro¬ 
muscular appaiatus of the uterus, at (jny's Hospital; 
Hr. J. L. I^osedale . The cliemistry of normal and 
pathological tissue with special ndeicnce to the 
protein and niielciii coiislitneiits, at St Thomas’s 
Hospital Medical School, Lomlou; Mr P. Hilton: 
The study of ttio blocid gases m various stages of 
pulmcmaiy collapse produced by artificial piieumo- 
ttiorax; the condition of the circulation in the 
collapsed lung, at the La-nncc Hospital, Pans, and . 
at St T^artholomcw’s Hospital ; Mr A St (r J. M‘C. 
Huggett The investigation of the lumtion of the 
plactmta in relation to the jiassagc' of gases and other 
substances from the mother to the fo-tiis and the 
caus(‘ of fcetal apmea, at the Sliorringlon School of 
PilJ^S]oIogy, St. ‘i'Jiomas’s Hospital, ancl a( tiio Brown 
Animal Institution at Vauxhali ; and Mr V. D. 
Allison • The investigation of the nature and pro¬ 
perties of a liitherto iiiidescribed substance which 
has a strong bactenoidai, bacteriolytic and bacteno- 
inhibitory action—named lyso/cynic, at the Institute 
of Pathology and Kesearch, St. Mary’s Ho.spital. 
I'ourlh year b'eHowshijis of the aminal value of 
400/. have been awardcsl to .V)r. D. Koihn: The - 
Hfe-histories of protoi'oa pathogenic to insects; the 
life-history, anatomy and physiology of insects, at 
the Moltcfio Institute for Research m I’arasitology, 
Cambridge; and i\lr. I. de B. Daly; Auriculo; 
ventricular block, at the Institute of Physiology, .• 
I’niversity College, London. Hie trustees of the - 
J^eit Scientific Research Fellowships have re-elected 
Mr H. L Riley and Mr. W A, P. Challcnor to fcllOw- ^ 
'^hips for the year commencing September 1922, 
elected Mr. H. W. Bustoii t^^a fellowship for the 
peri^! All arc requiredAo 
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'direction of Prof. H. B. Baker. Mr. Buston will carry 
'out investigations on "Nitrogenous Metabolism in 
; Plants ” in the biochemistry department under the 
' supervision of I’rof. J. B. Farmer. 

'I'lin final attempt, at least for this year, to reach 
the summit of Mount Everest was made on June 7. 
The party, according to General Bruce’s despatch 
to the Ttmes, consisted of Messrs. Mallor)', Somervell, 
j Finch, Wakefield anil Crawford, with native coolies. 

’ From the outset bad weather was experienced 
Caplam Finch, feeling the result of his great exertions 
during the previous climb, had to give up and return. 
On the North Col the rest of the party were caught 
in an avalanihc; Messrs. Mallory, Someiceil and 
Crawford and one porter were able to extricate 
themselves unhurt, but the second party consisting 
of porters wcie overwhelmed. Three of them were 
rescued, but seven lost their lives. The attempt to 
gam the summit was then abandoned. General 
Bruce writes m tcims of great praise of the loyalty 
and devotion of the native porters, whose loss tlie 
expedition felt keenly. Most of the Europeans with 
the expedition appear to be sllfteniig Iroiii exposure 
at high altitudes ; llu-re are several cases of frostbite 
; It IS not yet decided if a new attem|)t on Aiount 
Everest IS III be made next season. Several members 
of the exepcditioii, inciuding Colonel Strutt, Ur 
Iwmgstalt and Captain Fmcli, have already reached 
England. 


For .some time past tiic practicahility of measuring 
the doptli ot the ocean by means of .sound waves 
refleeled from llie bottom has lieen chscus.sed .A. 
shoit explosive signal is made at the .ship’s ludl 
and the I nie of this, and tlie echo from the bottom, 
are reroid'.l .Appaiently corrections ,a re made for 
temperature effects on the velocity of transmission 
of the signal. Obviou.sly the measurements i^n he 
repeated very quickly, or tliey may even he lairied 
out automatically It was announced m New A'ork, 
on July 0, tliat extended trials had been made bv 
I)r. Hayes, on board one of the 1 ) S A destroyers, 
with much success The outline of the sea botlom 
on at la verse between ithode T.siand and Gibraltar 
IS said to have been charted and minute records 
between Josepliine iBul Tysburg Banks I.avo been 
obtained The botlom here is an extensive plain, 
bordered by mountains and tablelands rrsmg to a 
height of ,4000 feet above tile plain, and containing 
several nnrecoided deeps. Doubtless the apparent 
uniformity of level over vast area.s of ocean bottom 
IS to be explained partly by the paucity ot deep 
^nindmgs ; this applie.s particularly to much of the 
Facific Ocean. .Should the new method prove trust- 
woithy on critical pnvestigatiaii it will be po.s.sible 
to study the minor differences of depth with case. 
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i 111 upper India, but the advanre did not persist. "Xhe. 
1 monsoon rainfall is affected by preM<Mis conditions 
oyer various parts of the carlli, and a summary^ is 
gi\en of llic recent data which appear to be of im- 

I portance. Among the factors stated as availableAre : 

a shglit excess ot snow iu tiie mountain region of 
1 nortli-west India, a deficiency of r.uiilall over Java 
, dunnj' the j)c*nod of October to J'Vbiuaiy, an excess 
of ram m Ceylon during xMny, and an excess of pressure 
at Mauritius m tlie same month. TJie data of Java, 
the Azoies, and South America are deudedly favoiir- 
able, oJ Icclanif and the Ca])e scaicely appreciable, 
and of the east Atiican c(jas1 decidedly niitavourable. 
The resulting indication shows that ll^e Peninsula 
rainfall will be in excess, a.nd for nortii-wost India 
the lam is Idtely to be slightly dcfuienl but nof far 
irom tlic normal The estabhslniicnt ol the Arabian 
Sea monsoon will proliably be delayed I'or Upper 
Burma, north-e.ist Indi.i, Mysore, and Mairdjar the 
mduuUoiis are said to bo fonllirting and a useful 
toreeast c<ninot be nimie. 

The Jimpirc horcstry Association, which held its 
inaugural nieeting m November last, was founded 
with the object ot fedcialnig all the \anous societies 
interested in Jorcstry throughout the Doniiiiions 
overseas and India, as well us m the Immc countries. 
One of the functicais of the Association is to dissemi¬ 
nate information b)' means ol a journal, Empire 
Eorestry, the first number of which ajipearcsl in March, 
ihis contains about a dozen ai tides, tlic most impor¬ 
tant being a statement by Mr. K. L. Robinson, 
I’orestiy ( ommissionei, lonccining forestry practice 
and available timber supplies throughout tlic-'Kmpire. 
based on the latest uflicial information and statistics. ^ 
Canada lu'ads the list, as regards lorest area-, with 
square miles of foicsi lands, of which, How- 
1‘vci, only sijuare miles arc considered to be 

merchantable, the remainder being uiipiofitabl© or 
inaccessible. British India is second, with 126,310 
square miles of mcrchant.ible forests ; Nigeria is next, 
with 50,400 square miles ; while Australia lias 37,840 
square miles It is fortunate that 75 per cent^ of 
the iorcst aiea .if tlie Kiiipirc still belongs to the State. 

I hero is time yet to preserve tlie forests from ruthless 
ilestruclion, by wise legislation aiming at effective 
regulations as regards iolhng, natural regeneration, 
.iiul protiH tion from lire. A useful leaturc in thi-s 
number of Empire Forestry is a list of books, reports, 
.iiid otirer iniblications on tore.stry and liinb6rs> 
issued in 1020 and 1921 % 

__^Repor'is on lac, turpentine, and losin have beep 
issued by the Imperi.il Institute (tendon : J, Murray; 

5s net) Shellac is a characteristic Indian prodhpt,' 
aiyi indeed 94 per cent, of the world’s supply'cables 
Irom India and Burma.* It is a resinousrexbd^l^n ^ 


X • ^ ‘ , . ' , ^ ' Irom India and Burma.* It is a re.sinousrexbdKt3on 

nf'> produced by, the lac insect, Coccus.lacca,^as. Vg|ai)us 

LifcAoite: of thCi practical mAcianol^i nnmvnd 
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the state of the industry in Indians not satisfactory, 
and recommendations for improvement in the manu-. 
factnre are given. The other reports deal with 
Indian turpentine i^d rosin. l*hcse have been 
produced on a small scal^ ior some time past m tlie 
United Provinces .ind tlic Punjab, only one species 
0/ pine, Pnin<i loDgtfoha, being tapped commercially. 
The turpentine of tins ticc is unlortunatoly mlenor 
to tliat produced in tlu* American and hrencli forests. 
It ajijxiars that a imitli better tiiipentmc toiild be 
obtained from Pnim eicelsn, anotlicr species widely 
.spread m the llim.ilayas, but the yield is small. 
Finns hhasvd tingiit also be tajijicd in y\ssam and 
Hurma 'llic mdustiy is at ]'resent merely in the 
e.xpenmenlal sl<ige , but it is predicted that, with 
energetic business methods, the total <inmial yield, 
wliich IS now lulling, might be increased in ten years 
to 120,000 cwls. of turpentine and ,130.000 cvvts. 
of rosin. 

A CASE in which t\co cuckoos were apparently 
reared together in the same nest by a cock blackbird 
is reronled hy Miss M K Saunders, Newnham 
College, Cambridge. blackbird’s nest containing 
four eggs on which the cock bud was sitting was 
founil and‘obscr\'cd The fact that a dead hen black¬ 
bird was lound close bv aftci v\ aids may account for the 
continued picsenccof the cock Innion the nest. When 
the eggs liatchcd, two of the nestlings were black¬ 


birds, the bodies of which Were found on the ground, 
while in the nest was a youiig cuejeoo. Another 
young cuckoo was perched on a stake within a hand's 
breadth of the nest. Cuckoos frequent a belt of 
trees nearby, and it seems in this ca.se that two eggs 
were dcpOvSited in the one nest. 

J.v regard to the correspondence in Nature of 
March y and June 3, under the title "A Kainbow 
Pccnlianty,” on the enhanced brightness of the sky 
Avithm the primary bow, Mr L C. W Ikmacma 
writes to point out that the fact is splendidly illus¬ 
trated, and duly commented upon, liy Mr. G. A. 
Clarke m his book on “Clouds” published in 1020 
(Plate 356). 

A NEW classified list of .second-hand scientific 
instruments (No. 75) has been issued liy Mr. C. 
Baker, 244 High Itolborn, WC.i. As is customary 
in these well-known catalogues, the instruments 
are arranged iii groups and there are long sections 
dealing with microscopes, many by first-class makers, 
and telescopes and accessories Among the electiical 
apiiamtns we notice a Marconi leceivmg instrument, 
and there is also a ([uantily of aj)])<iratns .suitable tor 
other departments of jihysics as well us surveying and 
drawing instruments Most of the apparatus can 
be insjxn'.ted at Mr. Baker's i)rcmises. A novel 
feature is the offer for lure, at very moderate cluirgcs, 
ol field- and opera-glassi's oJ vaiious types 


Our Astronomical Column. 


Skteli-Krup’s Co.Mi T- I'he identity of this comet 
with Tyo2 II (tbigg) IS now very liighly probable. 
I\Ir. G. Merton Imds, with the aid of leceiii(Treenwich 
phOtograjihs, that the ])eiiO(l of Skiellenip is close 
to 5-13 years, the other elements being nearly the 
same as tliose lecently given m this column h'lii ther, 
the following new 01 bit luis been deduced for 1902 11., 
which represents llie observed places within a few 
minutes of aic, an amouul well within their probable 
error : 

T i()02, July 2 52 G M T 
w-3.|(.' 41'! 
if 222'40' /1002 o 
f <» ’ 4'I 
0 48^12' 
log (1 o* 4()62 
Pcnoil -- 5*00 [ years. 

The period was assumed, since the observations are 
not nearly precise enough to determine il. The otlicr 
j elements are fairly msir those of Skjcilenip The 
ditierenccs arc explicable by the fact that there was a 
very near approach to Jupilci at the bcgimimg of 
1905. By the above elem- uts the coiuet was then in 
longitude 29A , N Pat 2 ', log ?'o 7081 , Jupiter was 
in Ixmgitude 32"’, S Pat. i”, log r 06959 

The Paris Asirockai'hic Cataloouj: -M. Julo.s 
Baillaud notes m Cmnpies rendus for July 3 that 
this Catalogue, which extends from Nortii iJe< Imation 
18® to 2\°, IS appioaching completion, and it is already 
po.ssiblc to give daja about tiic mimbor of .stars per 
plate in the ddferent parts of the zone He does thus 
in two wavb • (i) the iincorrected numbers, (2) the 
numbers after allowance has been made for variations 
due to imperfectly clear sky/lcss sensitive plates, etc. 
These have been estimated by comparing the over¬ 
lapping portions of atljacent plates. Both sets of 
numbers are shown graphicaflyt^, There ve.tv^o stee^ 
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peaks in the curve at 6'* and 2 t*' K A., where the 
zone inlersects the galaxy The curve indicates 
1100 stars per region of 6'^ v at b*’ K A , and 1200 
stars at 21'' K A. 

'I'he minima are at 3'' and 1 p* K A , wheic the star 
numbers are 150 and 70 respettively per (P 6®-6. 
There is thus a i4-lold range in star-density. It 
will be noted that the mininia do not fail symmclnc- 
ally between the maxima. 

Ohsf.rvatiUns of Mars ai' Setif. Afolkia —M B 
Jarr^Pesloges has sent a rejiort to the P.iris A( .ulemy 
1)1 i^eiices of observations whicli he and M (P 
Pourmer have made this year (Cmu^/cs rendus, July 
3) They hav<‘ used two refractors, api'rtuns 37 cm. 
and 26 cm , it is noted that the smaller has practi- 
j cally no secondary sjiectnim, although there are only 
! two lenses m the objective While this i.s ad- 
! vantageous in most cases, M. Fournier finds that 
! for the purpose of detecting slight colour-differences 
; on the planets the fornici is preferable 

Some of the dusky icgions v\ the southern hemi¬ 
sphere of Mars were seen to be covered with a misty 
veil, and M. Desloges notes that this was also seen 
in ipoc^ wjien the season on Mars was tlie same, fie 
also directs attention to the difficulty of tracing the 
southern l>oun<laries of these dusky legions: a 
[ similar difficulty was experienced in 1907, but in 
interineiliate years these boundaries h<ive been well 
defined. The' misty veil is staled to be lifting, so 
that by June the bonn<laries could be traced. As a 
change that is probably not seasonal he adduc^ 
the present great development of the system Lacts 
Moeris, Nepenthes. Thoth, to the left of Syrtis 
Major. Thi^e features were not seen in 1907. 

Lactts Phoenicis is large at present, and l^acus Sbli? 
is girdled by a system of daidf streak's. fj'ns TiA.vehta9 
, has also been^siteii. ■ < 
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Research Items. 


Folki.ori: among the Algerian Tribes. —In the 
June issue of Folklore (vo). xxxni. No. z) A[r. M. VV. 
Hilton-Simpson publishes the result of a scries of 
excursions among the hill and desert tiibes of Algeria 
In this hitherto practically unknown liold he has found 
many curious usages. Among others, at a marnagi' 
firearms are discharged to scare the Jinn who arc on 
the watch to possess the bride On her arrival at her 
husband's house she i.s lifted into the house by a man, 
and as she reaches the door a lemalc immiber 0/ her 
family presents her with an egg, which she bleaks 
011 the lintel as she p.isses under it. Tins last usage 
is siunetimos modified by the bride smearing llie door- 
lintel with butter, the senes of charm.s being probably 
fertility ma^ic. 

Rtj.K.ious Ckrkmontal of the Paksis—A n 
interc'iting collection of articles used in religious 
ccTcnionies bv the Paisis of Bombay and preserved 
in the IJmti'd States IVIusenm is described by Mr. 
1 AI Cas.mowu/, the assistant cuiator, in Proceedings 
of tlic Pniled Stales National Museum (vol Ixi 
Art z), with a useful account of the origin and 
ritual of these people. The finest object is a br.iss 
nickel-plaled firc-irori, with <1 ladle and tongs, used 
in making the sacred file, and a .similar trav on 
winch olteiings of innt, llowcis, milk, water, wine, 
or slicibct are made in lemcnihnincc tti tlic souls 
of the departed, 01 with the object of invoking the 
lielp ot juotc'CtiTig .spirits. 

F.\k JCxsrruN ARCii.rorociv —-'Jiie July issue of 
tUo .!Jonnia/ (vol n No 3) is devoted to 
the presidential address hy Sir Hetcules Jb-:id. who 
took as his sui)j(“ct the work of Sir Aiirel Stem earned 
oil fur twenty ycais 111 cxploiing Eastern Tuikestan. 
" T lu‘ masterpieces of the c-ailicr dynasties oi ('hina 
stand mil liallengecl 111 our museums and in piuate 
possession IJieir \aluo and interest are eiihamed 
bevoiul words when we ha\e m adililion such a 
collci tiuii as that brought home bv Sir Aiirel Stem 
By singular good fortune he has relnc'c-cd |iist tlu- 
v(‘i> obie'ls that the earth can nevoi yield to ns 
Jheinres, . ii'hioidenes, inamisciipts, siii h as con¬ 
stitute Ills iuMrd. even if tliey had b(“eu*bnned m the 
gnn es, would have been destroyed by damp ni^iiicli 
less than .1 thousand veais lln finds m llu'^one- 
div laves of the Thousand Buddhas lorm the ticces- 
•saiy (ojiijileinenl of wlinl exca\a1ion has yielded 
from ( luiia itscll, with liie ri'siilt tliat we have in 
England what is probably a niiujiie mass of mateiial 
for tlie sltidv of Clnnese areluTology, religion, and ;uL 
during the three centuries preceding (hi' Norman 
Conijuesi ’ 

'I'HL PiifDowN Sicitt.l.—S iiicc Ihc cliscovciy of 
fragments of a human cranium and jawbone at 
Piitdown in Sussex in 1912 a fierce controvcisy has 
raged ovi'r these interesting remains. 'J^ie recent 
contributions to the discussion are reviewed by Mr 
E N. Fallaue in the July issue of Discovery. As 
regards tlie question of dating, lie remarks tJiat the 
claim of its identification as a specimen of Jdiocene 
man must be licld not to be proven. As to the 
charactei of the skull, a fresh reconstruction of it 
has recently been nuulc by Profs Jdliot Smitli and 
Hunter, generally c^uifirmatory of earlier reconstruc¬ 
tions of Dr. Smith Wooebvard and Mr. I’ycraft. 
It is low and broad and of a capacity lees than 1300 
cc. It differs, however, in one important respect. 
The occipital fra^ent, which determines the shapp 
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of the back of the skull, assumes a more vertical 
losition, and produces .a lorm mure nearly resem- 
ding the anthropoid skull titm th.it of mutlern man. 
Iho result is a skull like no oilier >kulJ, but its 
similaiity to theSimi.m skull brings it into complete 
liaimony with the clninpan/ee-hke j.iw The ditfi- 
culty of the discrepancy between er.unum and jaw 
li.is thus been cleaied up, Ashile the endocranial 
cast, as might be expected, takes its ]>kice between 
that ot Pithemnthropus ctfdHs, iJie (osmI skull from 
Java, and that of the leceutly discovered Rhodesian 
Man. 

l*AI,A'0/.0ir Jill Nf'HlOl'ODA FROM EasU RN AsIA.— 
'J'wu parts of a paper, winch consliliUe ,1 portion of 
the attempt ol the F.eological Instilnle in Sendai 
(Japan) to contribute to tJic* know ledge ol the geology 
of Eastern .Asia, arc contained iii tiu' Si icm e Reports 
of the T6hoku Impeiia) [liiiversily, Seiukti (Second 
Senes: (ieoJogy, vol vi No 1)' In lliese, Jehird 
Hayasaka discusses the pakeo/ou Jhai hiopoda from 
Japan, Rorea. and (.'iuna The niaionty of forms 
are refcired, allliougli oce.isionalK doiibtfiilly, to 
species well known fioin the same stiata in other 
parts of the world, but in one case the author has 
felt lustilied in establishing a new genus, Athyrisina, 
foi two iMicklle Dec Oman sjiocii's, ,ilso neev. The 
seven photo-lithograpliK plates aie good, hut some¬ 
times wanting in clanlv, more exai I illustration 
would have been especially acieptabli' in the case of 
tlie new genus and its spec les 

MiMiLRVAMONoJfiKDS - Mr (hi' Hairis,linckerell, 
East Devon, lia.s sent ns a dc-scnption of a robin 
attacking a cuckoo, Tlie latter specie's is fie(|uently 
haiassed bv single small binls m this way, or is 
“ mobbed ” by a band of Hioin At fiisl .sight this 
might sec'in to indicate nsentment of the cuckoo’s 
parasitic liahits, but it is [nobahly going tejo far to 
cieJit the vicfimised specK-s with so intelligent an 
awa^encs^ of ilu' position for although the chosen 
foster-parents will try to drive olf a cuckoo about to 
lay in then nest, (hey will subsequenliy hatch the 
egg and rear the young parasite in a way which shows 
lliat they have indeed no umlcrstandiiig of the trick 
w liK h IS jilavcd iqion them \ mor<' ciediLile explana¬ 
tion IS to he fimnd in the c ui koo’s sunilaritv to a hawk, 
tor small birds will •' mob ” liawks an<l owls in much 
the saine way when they can gi't these biul.s-of-prey 
at a disadvantage 1 he cuckoo is a comparatively 
weak lurd. and its inimicrv of a hawk is doubtless 
Useful botli in regaid to i(s pc*culuii breeding habits 
and otlu'fwisf, although at linu's it entails the 
iiiiwelcomi* attentions leJeired to .ibove. Tliis 
mien sting niimicry is probably to be legaidcd as a 
detiiute);y ev'olved adaptation . the alternative ex¬ 
planation of mere coincidenee might peihaps be 
viiged if there weie not minieioiis other c'xamples to 
show tliat such iuiiincry is ipiile possible. Tliere is 
an Iiulian ciicIoki, fen c.xainpD, which liabitualiy 
vutiim.ses a drimgo as a foster-paienl and closely 
resembli's Ih.at species in outwaid appearance. 
Ag.un, there is the striking case ol the friar-birds 
and oiioles of the Malav Aiclnpelago here the weak 
orioles appear to gam an advantagi' in the struggle 
foi existence by their close mimiciy ol the pugnacious 
fnar-bir<is Moreovoi, tiu'ie <ire several species of 
frrtir-birds on ditferent islands, and for each there is 
an appropriate oriole Xmong insects, too, there aie 
inanj' good examples of the mimicry of one species 
by, anothj^ and unrelated fomi. 
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KaRTHQUAKES in THt. R35^6»|^R<KJN*' 

Prof. Omori contnbuted't 0 *‘^e!siwwd fauihMCilw 
new joornal, Setsmokigical Note^, an interesting ptL^x 
on the Tokyo eartlinuakc of December 8, 1921, the 
strongest experiencea in that city since 1894, though 
resulting in only sliglit /lamage to buildings The 
shock was notable for its extraordmary duration, 
having been sensible for three minutes 'I'hc position 
of the epicentre, as determined !>> the duration of 
the-preliimnary tremors at Tokyo, Mito and Choshi, 
is 58 kms. N. 65'^ F, of llongo fl okyo). The actual 
distance of tin; focus from tlx' latter place was, 
however, 65 knis , leading to the conclusion that the 
depth of the focus was about 29 kms or i8 miles. 
Prof Omon also considers the distribution ol Tokyo 
earthquakes m .spa(;e ami time. Those t>f the eight 
years 1914-1921 originated for the most part in four 
regions, three of them at a mean distance of about 
35 miles from Tokyo, the district surrounding the 
capital being at present immune, and the fouith a 
suDmarino /one off the eastern coast of the Main 
Islaml The curve of annual frecjueiicv beginning 
with the y'.ir 1S76 resembles so closely the curve 
of mean precipitaiion at Niigata and Akita {places 
in the Japan Sea region with an abumlant snowfall) 
as to suggest the probability that tin; precipitation 
on the north-west side of the Mam Island may be 
one of the secondarv causes that determine' the 
frequency of earthquakes felt in Tokyo. 

AuKO,RAL Ml-.\SUR]iMKNTS— In No. 8. vol 11, 
Geofysi^ke Piihlikalioniy ot the Norwegian (.roophysical 
Commission, Piof Karl Stormor gives further results 
of his aiiroial measurements As a check on llie 
accpracy of his metliods, he deals with simultaneous 
observations taken on Maich 22, ]"2o, at Christiania, 
Kongsberg and l''rederikstad Combining the stations 
in pairs, he gids tin co sets of results dorn ed from three 
diiferciitly oriented bases, having lengths of approxi¬ 
mately 66, 70, and .S<) kilometres The heights of 
tlireo selected .luroral points are calculated in two 
different wa\’s \s the acenraev seems much the 
same for the two in(‘thod.s, it will siill'ue to give the 
results (.)t till' first Tlie me.ins of the heights 
calculated for tlu.* three points were 14^. 177, and 
214 km , and the difteieiu.es between the inghest ami 
lowc-st ol the tlm-e estmiah's from the three bases 
were respectively 5, 5, ami 7 km .A second chapter 
deals with observations on tlic height and position 
of an auroral aic determineil from observations with 
a t»se of 258 5 km As seen from the soiithmost 
station, near Christiania, the arc wa.s m^ar the hori/on 
It was overhead at a point •'iLuated nlxmt 700 km 
to the north-west. Besides iliagrams in the text 
there are eiglit large plates, tJie iirst twti referring 
to the cases described above The others arc selected 
eis among the finest auroras which Prof. Stormer 
® has yet photographed In some t ases difficulty may 
be experieiiceci in deciding which is the top and which 
is the bottom of the picture 'I'his might with 
advantage have been stated in words on the plates 

The New Magnetic Atom and jis Properties — 
In order to improve his original theory of magnetic 
induction I in ferromagnetic materials, Sir J A: 
Ewing published in i'ebniary his theory that the 
magnetic clement is not the atom itself but something 
smaller which can rotate within the atom. It may 
be likened to a wheel with a number ^f^iike poles 
on its rim and the poles of opposite kind ^.lls centre. 
Around it is a fixed ring provided with magnetic 
poles, under the action ,of which the wheel may 
take up a,number of posijdons of equilibrium. Two 
monthstr.'p 
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, electronic charge and on the codatanls d'f the-in9di^ 
and that if n is the frequency of the oscillations 
model and of the radiation it emits, then U aM- 
where h is the constant of the quantum theory. MoE^ 
recently Dr. H. S. Allen has pointed out that suclra* 
vibrator would not lead to the equipartition law, and" 
Dr. R. A. Houston lias shown that for the model td’, 
vibrate with the frequency of sodium light its 
diameter must be 2*7 x lo'** cm. and with X-ray 
frequency 3 5 x 10*“ cm. which agree well with the 
known diameter, 2 xio“® cm. of the hydrogen atom* 
The four papers mentioned will be found in the. 
Proceedings of the Royal Society of Edinburgh. 

Structure of Abraded Glass Surfaces. —A 
series of papers issued from the Research Department 
of Messrs. Taylor. Taylor and Hobson, Ltd , and 
published in the current number of the Transactions 
of the Optical Society, provide a valuable contribu¬ 
tion to our knowledge of the physical nature of the 
processes involved in the workshop operations of 
cutting and grinding? particularly of hard brittle 
substances. Detailed photomicrographic studies of 
the structure of ground glass surfaces and of the Haws 
produced in glass by various means lead tlie author, 
Mr. F. \V. Preston, to the conception of a flaw and 
iissnre complex rather than the current view of a~ 
hill and hoUow structure as characterising a ground 
surface in brittle materials His cxperinients show 
that in polishing'as well as in grinding, tlie forces 
of mechanical abrasion are active, although iu the , 
loimer case they tend to be obscured by surface 
tension ettocts During polishing the whole ot the 
Haw complex previously formed is broken away from 
the roots hikI a slight molecular rearrangement of 
the new surfai e then takc's place, as observed bv 
Bcilby, who lias demonstiated the e.xistence 011 all 
polished surfaces of a Howed (surface tension) layer. 
1'he enhanced solubility of ground suifaces lu hydro¬ 
fluoric acid, and also the a])pearance of the stni'cturO 
of polisheil surfaces as developed by etching, .suggest 
a low \ alue for the thickness of this surface tension 
layer—in the case of glass some two or three millionths 
of an inch at the most. 

Repkai'jxg Patterns as Decorations — The 
jour%il of the Jioyal Society of Arts for June 30 
contains an interesting pajicr by Major i* A. Mac- 
Mahon on the design ol rept'ating patterns for 
decorative work. Major .MacMahon lias recently 
investigated the modes ol dividing flat space into 
identical figures without gaps or overlapping Such 
divisions are familiar to every one in wall paper 
designs, which are generally formed by cutting up 
the plane first into identical parallelograms. More 
complex types of repeating paftem were designed in 
very early days and some of them still survive in 
ancient tessellated pavements The method of 
classificarion obtained by Major MacMahon has 
proved wide enough to place every such design 
brought to his notice, and he has reasons for thinking 
that it is exhaustive. He reports that at least 90 . 
per cent, of the few hundreds of categories have 
apparently never been drawn upon for practicalj, 
application. The paper is illustrated by a fewj 
specimen patterns, some of which are sufficiently-? 
remarkable to merit close attention from tho^- 
engaged in decorative work. An interesting 
whicif does pot appear <to hqve been generally 
nised .before, that a plane caa be 
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f 'lftfe'tljfty‘titiird l^i^liioSeiMvce'o^ tfie .Mi^iimi 
VSsso^tion, held on jdly (0.15 at Leicrater, 
indw. presidency of Mr. E. E. I^we, director' 
il the Museum, Art Gallery, and Libraries in that 
ity, was attended by eighty-six members, compn,smg 
lelegatcs from most of the leading museums, national 
:nd provincial, in the British Isles, as well as from 
ianada and the United States. The admirably 
Organised ho.spitality of an influential reception com- 
nittee rendered the meeting one of the mo.st enjoy- 
,blc in the history of the Association : and the 
Icvotcd labours of its experienced president with 
lis helpers, in their endeavours to make up for tlic 
egretted absence of the secretary, Dr. W. Tattcrsall, 
hrough illness, led to an unusual smoothness of 
vorking. Above all, the papers and discussions 
yero thoroughly practical, and seemed likely to 
irodiice valuable results. 

The president divided his .iddrcss into a more 
lopular pait, for the benefit of the loc,il dignitaries 
ind other friends who attended the ojicning meeting, 
ind a more technical part addressed to the members 
of the Associ.ltioii alone This is all example that 
might sometimes be lollowcd elsewhere. The first 
p,irt showed llow romance could be extracted from 
the objects in a museum and used to make more 
effcciive contact between the miiscnin and the public 
The second part suggested a means by which the 
Assou.ition might undertake more coiistiuctive work 
than it had previously liccn .ible to accomplish, and 
by which members other than the olficers and council 
could take a more continuous and ai tivc .share in tlie 
life and labours of the corporate body This w.is the 
est.ibhsliiiH'iit of sub-rommittecs. similar to those 
of the Llrilisti .Association, to conduct iiiipiirics diiiiiig 
the year .ind to report through tlic executive to the 
.inniial meeting. The propisal was taken up by the 
Council and welcomed liy the mcclliig Three siicli 
sub-committees were appointed to investigate matteis 
already lairl lictore the conlercncc. Thus Mr. E 
Eimbault Dihdm's p.ipcr on tlic organisation ot 
picture cxhibilioiis m the provinces led to tlic appoint¬ 
ment of a committee to consider his ]iroposals A 
second cominitfee, arising out of .a demuiistratioil 
by Mr. E. 1 'owartli, is to report on the cleaning ,ind 
rcstonition oi pictures The third con\nitlee is to 
investlg.ite and report upon prcservatiie solutions 
and upon cements lor use with various proserv,i1»es 
Tills committee, as at present constituted, tominises 
Di W. E Hoyle (chairman). Dr ('. Il.iy .Miirr.iy, 
and Dr. J. J Simpson (secretary), and will doubtless 
welcome'assistance from every ipiartcT The l.ist two 
gentlemen presented to the iiiectiiig notes and dciiion- 
.strillions oil cements and labelling for spirit .spcuinens 
Other practical communications included a ih nion- 
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stration by Sfr Sidftcy Harmer of Iiia rcs^if'ches on 
the fading of miisenin specimens. illnsli^tUig Ws 
important paper published m a recent number ^pi 
the Museums Journal and previously noticed in th^ 
columns, a paper and demonsfr.ition on taldng. 
squeezes of fossils by Dr. F A D.tther : and a paper 
on museum labelling and printing, by Mr A. T. 
Rolxrts, head of the Leieeslcr School of Arts 'and 
Crafts. Leice.ster is famous for it.s printing,and 
lettering, and the labels ni tlie Ixicester .^fusehm 
admirably exemplify the inlluencc of this ischool, 
while the exhibitions held there from time to time 
help the business community to improve the style 
of advertisement. Mr. J.eiicy, of the Norwich 
Museum, recounted his success m obt,lining money 
for museum purpo.scs tlirough an org.misation knowTi 
as " Fiicuds of tiic Museum ” ; Mr. R \V. Rrown, 
of Northampton, made sound .suggestions ou mutual 
co-operation between museums and publit libraries ; 
Mr. Williamson, of fterby, discussed the classifica¬ 
tion ol Derby jiorcelaih; I’rof. Parks, dl Toronto, 
described the constitution of the Royal Ontario 
Museum . and Mr. F. Martin r<;ported on the 
Buffalo meeting of the American Museums .Association 
which lie had attended. .Mr. J. Bailey urged tlie 
appomlmeiit ol a Royal Commission “ lo mvesti^te 
and report upon the work ol miisoiims of tlie Knited 
Kingdom in leleilion to industries and general culture *' 
and his propitsals. endor^jcd b)- a large meeting, were 
subseqtienlly adopliMl by the council 

In connexion with the conlercnce there were 
arranged at the museum an (“xhibitioii by the British 
Institute of liidiislnal Art. an exhibition ot woodigrain 
panels, executed by Mr J. Rowley, after designs 
by well-known artists, and a number of modern 
paintings lent by aitisN of mleinatioiial reputation. 
Bcanng mori‘ directly on tlie work ol the Association 
were two looms filled \^th exhibits by members 
and bv fifteen business linns, all of which attracted 
the constant attention of I lie cleleg.iU'S and other 
visilois througliout the week Tint perh.ips the most 
illuminating and inspiring exliibil was the l^cicester 
.Museum itself, not so much for the building or the 
specimens contained in it as lor the pre\ailnig sense 
of life and direilnig intelligence. The numbers that 
thronged tlie galleries on SuiKlay afternoon and tlie 
cordi.il assistance of the Mayor and ninny memlxirs 
of the corporation .showed how Inghiy the people 
ot IvOicester apprcciati* a museum and a director of 
whom th<-y may well be proud In doing .so they 
prove how true arc the pnnciplos lor wliich the 
Museums Association and notably its relinng prea- 
dent luive never ceased lo strn c 

The next conference will meet at Hull in July 
192}, under the presidency of Ml Thomas Sheppani. 


T?he Arrangement and Motion of the Sidereal System. 


'pHF- above is the' title of the late Prof Kapte\ n’s 
^ last paper, which appeared m the' Aslr(^liysioal 
Journal for May. In an earlier paper he hail Shown 
that the surfaces of e<iual stellar density arc approxi¬ 
mately ellipsoids of revolution, modified, however, by 
inflexions near the pole. In the present paper lie 
assumes the exact ellipsoidal form, for convenience 
of computation, though admittedly not quite in accord 
with fact. He draws ten ellipsoids, embracing the 
known portion of the stellar system ; the semi-minor 
axes (towards the gjflactic pole) range from ii8 lo 
i66o-patsec8, while the radii of the circular galactic 


111 file outer, the density in the sun’j> iicighbouriiood 
being tlie unit. For .simplicity the sim was taken as 
centr.il, its most probable distance trom the centre 
IS given as G50 parsecs, Die kilter lying m RrA. 
23’' 10'", N, Dfcl. 37“: this is not l.u from Kap« 
teyn's 1893 position, which was R A 0'', N. Decl, 
Kapteyn noted that his work would need 
correction for this eccentric position ol the sun, and 
also for the fact that he combined stnis of all spectral 
types together, though it is knowTi that there are* 
systematic difterences in tlieir raotiorus. ' 

The convenience of assAarauig that the 8ucd6$^ve 
^hell^jare ellipsoids is that each shell exerts noJ'attjac- 
^‘‘■“ys^^rs^ithin it. and iMhwe. aTfe dther- 
j^^^^^-'the; com^deredv 
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these will have no effect. Assuming that there are 
no dark stars or txxlies^the average masses of the stars 
an* found to fall off from 2*2 near the sun to 1*4 in 
the outer regions. 'I'he mean is t-O, practically the 
same as |a<kson and hiirner found from a .study of 
binarv stars Tins setups to shove that the amount 
of (lark matter in the system i.s rel.itively small; we 
may infer that the duration of the s\stem in (he 
pa.st is not greatly longer than the luminous period 
of iruliv’idual st.trs. riic two star-(lrifts .ire as(:;riljcd 
to rotational inovernents of the stars in opposite 
directions aliout the galactic polar axis, an idea th.at 
was also suggested by Kddmglon m the Jubilee I 
Numbei ot A\ty<»nnnis('h>’ Nachyichlen I 

Kapto)'n sIkjws that the supposition explam.s not I 


only the observed 4 ir^(itlons of the drifts but also 
their'numerical amounts, name^, 40 km./sec. for the 
relative velocity of the drifts. It is note4 that if 
drifts are really due to circular motion the more distant 
stars should give somewhat different apices from the 
nearer ones. This will afford a test of the tlicorv. 

Some preliminary statistics based on iJie .study 
of the “Selected Areas'’ were used in fhe paper'; 
when these data arc fully av'ailable it will be possible 
to give improved values of the star-density m the 
outer regions The paper is notewoithv as being 
one of the earliest attempts to explain dynamically 
all the star-movemen ts m the system ; wliiJe avowedly 
only approximate, it supplies a foundation on which 
more exact resuarclies may be based. 


The Oil Palm in French West Africa.* 


’’HE resources of llie l''rench possessions in \^'est 
.\frica 111 oilseeds and nuts arc practically 
inexhaustible, and toiisidiuable attention is now 
being given by the (olomal authorities to the possi¬ 
bility of greatly increasing the supplies of these 
valuable pioducts bv scientific research, jvarticiiUrly 
in the direction ol plant-lueedmg and selection, .ind 
the most np-fo-datc methods ol rullivation. In 
collaboration with the Inslilul Colonial de .Marseille 
the Goveinor-Oeiieial of hVeiich West .\fnca is 
e.stabhshing reseaKli stations and experimental 
plantations in Daliomcy and on the Ivory Coast, chiclly 
for oil-palm study, but uuik on the cotton plant 
and grouiul-mit (arachis) will also be included It 
IS c-stimated lliat, with proper methods, 300,000 
tons of palm oil per annum could he obtaine<l from 
the Ivory Coast alone Two ..d-palm experimental 
stations h.ivc; been alreiidv planned, and a chemical 
and botanual stall is being engaged for the work 
under M I'eissonnu'r, J.fiiector of .'\gru iiltnre of tlie 
Ivory Coast 

The progianime of research botli at Bingerville 
and at Dakar will inelude primarily the improvement 
of oil-palm v.ineties, and more particularlv the 
evolulKjn by seleelion of a variety winch will give 
a maximum' yndd ot palm 01! I he aim tlierefoic is 
to increase the pulp or peticaip at the e\i>ense of 
the kernel, since it is liohl that p.ilm oil is of move 
value than palm kernel oil and is likely to be still 
more so d the present rcsi'anh work on the pioduc- 
tiou of an edible palm oil is complctclv successful 
The best varieties at present knowm, <■ g I’lsifiT.v 
and Cercslia ( \ t hevalier), will be used as .1 startmg- 
poml, ami it is lio])ed by juduioiis selection, breed- 
* null (k-s (.r.isM-', ae l’lii»t Col di' M irscille, 1941, 9 .-uid 10, 
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ing, .and proper cultivation in plantations, instead 
of happy-go-liicky native methods, to imnease largely 
the yield of palm oil, and also improve its quality 
to such a degree that an edible grade can be obtained 
without the need of any subscxpient chemical refining. 
Another important aim is to acliieve a variety which 
will mature early At present an oil jialm 111 West 
Africa mn.st be about five years old before commenc¬ 
ing to bc.ir fruit, althougli m the Dutch East Indies 
(east coast of Sumatra) they are lepoiled to come 
into bearing at three years On the other hand, in 
the East Indies, the seed takes much longci to 
geuninate—six (o imic months as compared with five 
or SIX weeks in West Africa 

'file possibilities of plant resenrth m connexion 
w’ith many important econoinu. ])rodm:ls .me now* 
realised, and these experimoiUs 111 Licnch West 
.\fnca will be watched with intinest, althougli, of 
course, sonic years must ekqise before certain and 
definite results c.'iii be olif.nned 

Reference has been already made to the Dutch East 
Indies, w’lien' similar work lias been iindcTtakeii both 
in Java ami iii Sumatra lor many ycnis Doubtless 
also th(' big Jhighsh firms interested in Afiican pahn 
oil are fully alive to the importance of this kind df 
lesearch, and as a matter of fact they initiated experi¬ 
mental plantations years .igo, but no results Iihvc 
been publislu'd, for obvious leasons. 

'flu; East Indies ami also Malaysia have now 
entered the'lists as seiious rivals to Wi'st Afiica in 
supyl\'ing the world with oil-])alin products, and in 
some icspcs ts tlu'y seem to h.ive an adv.im.ige over 
West .‘\fri<a, but assuming that natiiial conditions 
of soil ami climate aie appioximatcly equal, the 
deciding factor will be the siucess or otherwise of 
these piant-bi ceding experiments. 


The French Dye Industry. 


T he isMie ol La Satiife, April 15, contains an 
intciestmg summary' of the French dyostull 
indiislrv. p.utKiilar attention being ixud to progiess 
made since lOM bi ifiM. 2000 tons of dyes, of the 
v.aluc of seven million liancs, w-ere impoitcd Eighty* 
five per cent came lioin (iormanv and ten per cent 
from Switzerland The balance ot the consumption of, 
qooo tons represented French m.inut.icliiic. It is 
pointed out, howevei. that the dyesluK faclones of 
France, of wlm h tlicn* were tour, were almost eom-^ 
pletcly deix“nd('nt on (ierniany for mteniiediates, tluf' 
home production of which represented scarcely ten 
per cent, of the rccjuiremcnts. 'J'here were m addition 
Gorman works which received intermediates or even 
finished dyes from Germany. The article refers to 
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the ready .adajitation ot tlu* dye works in (rcrmany to 
the miinnf.u'tnn' of munitions during tin* wear, and 
docs no^ omit to point out that, without the means of 
obt^^goig synthetic nitric acid, which the enemy had 
;:alsb'perfected, Ins dye works would not h.ivc been ol 
.^ti^ jffllghtcst use to him. 

"'he French efforts during the war an^ di^seribcd at 
^jth. In April ujK) the Syndicat National des 
.tidres Color.mtos was established, which h.ad rela- 
bns witli the State and further arranged to take 
over aftei ihe war the national factories used in tlie 
inanutactiirc of explosives Th’e Gompagnie National 
des‘.M.iti^rp Colorantes et dc Produits Chimiques was 
constituted m January 1917 and at once set to work. 
Two factories rapidly greyfr^up, the first at Nogeiit- 



NATURE 


July 99, 1922] 




leS'Vierges oft a '‘senu-fediiiical stele, and a large 
factory at Villersi-StiPaul, with a contemplated 
capacity of 4000 tons of synthetic indigo a year. This 
was abandoned during the German advance in iqiS 
and the material removed to Lyons, but it has again 
been set in operation, and as a result of intensive 
work, tlie total production of the French factories had 
^rown from 175 tons in 1919 to 765 tons in 1920. 
Since that time the production lias decreased on 
account of the economic crisis, although the capacity 
of production is now stated to exceed 13,000 tons. 
With a few exceptions, dyes of all the mam types are 
manufactured and progress is being made. 

The company has two large centres of production. 
The Oissel Works, installed at the old national factory, 
with an area of 39,000 sq. in. of buildings, is 
connected with the main line from Paris to Jlouen. 
The power is generated by turbo-alternators of the 
nio.st modern type, each of 1000 kilowatts. The 
factory is at present making intermediates, of wliicli 
more than sixty are being produced, together witli 
sulphur dyes and azo-dyes. These are produced 
directly from the intermediates without isolation of 
the latter from solution. 

The second works is that at Villers-St-Paul, with 
an area ot 35,000 sq. in. of buildings, on the mam line 
from Pari-s to Compidgne. A very modem boiler 
plant is installed, which when complete will consume 
300 tons of coal daily. In this works arc made the 
dyes winch require special apparatus, sm h as indigo 
and alizarine, phthalic aud and basic dyes derived 
from it, (nphenyl and diphenylniethane dyes, pyr- 
azoloiK' dyes, etc. Vat dyes aie also made, and there 
arc la^c research labor.itones 
At Saint-Dcms the old works has been enlarged, 
while a new works at [sire grew up during the war. 
Tt is stated that prices arc now high owing to high 
^costs of raw materials, ami the yields could also be 
"improv'd by the lurther cflorts of the clicmists, and 
paitKularly of the engineers. 


The Metallic State. 

O I'lCI'^NT advatucs in our kIU)^vk■dgl3 of the 
strin'ture of tlic atom have adtlcd very little 
to tlie eliKidation oJ the nature of the metallic state, 
and in thus coniu'xion a very suggestive pajier by 
f’lof (' Kvaiis, m tlie June luunliei of the |oiirnal 
of the .Xiumcan Chemical Society, will he of interest 
According to modern \ie\v.s the metals owe tlieir 
chaiai tensile propeities to tlie presence of negative 
elections free to move withm the bo<ly ol the metal 
I'lec'tionegative ekunents, such as clilonne. owe tlicir 
clinr.ictenstic property of fornung anions to the 
la< t that they arc capable of forming stable complexes 
(the ions) with one or more negatne electrons. 
Metallic propeltie.s may be expected only in such sub¬ 
stances as do not cofttam sufficient electronegative 
elements to engage the negative electrons supplied 
by the more electropositive constituents, or other¬ 
wise, in which elcclroncgative elements artf lacking 
Mie smaller the affinity of an element or group for 
the negative electron, the more electropositive will 
d appear, and the more readily will it enter into 
loaction with more electronegative elements 
The association of negative electrons with positive 
uietallions, which is supposed to make up the structure 
0/ a metal, has some resemblance to a salt. At 
very low concentrations the negative electron may 
no longer possess the freedom of motion characteristic 
of the metallic, state, and it is known, f&r instance, 
that mercury vapour is a very poor conductor. The 
metal may under such „coftaitions exhibit salt-like 
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properties, and intermetalliiL compounds may ftlso 
Show resemblances to salts. ^Thero are' iftany such 
compounds which have properties in harmony wi^ 
this view. The more electronegative elements in 
such compounds are supposed to have a negative 
charge. The compound NuaSh is then similar to 
NajN or NajI’ The question is raisi'd whether the 
apparent deviations of intermctallic compounds from 
the valency relations may not be due to the tendency 
of electronegative elements to form complexes. 
Tlii.s is shown in tJie compounds NaN.,, KIj. etc., 
and it IS suggested that .something of tlie. kind occurs 
in such compounds as Na^Sii, Na^Sn, Nci4Sn8, NaSn, 
and NaSrij I'he atoms in such eoinplexes, however, 
mav not all function 111 the s.iine manner. The 
property of metallicily is not an atomic one; it 
IS due to file negative electron, and tlie rdlc of the 
positiv'c constituent is a .secondary one 
Many reactions 111 luiuid ammonia sohilion, and the 
existence of sub.stituled amnioniuin amalgams and 
substituted ammonium radicals in liquul ammonia 
.solution, support the views e\pies.si'd As an 
exampk' it is stated'that tellurium reacts with a 
solution of .sodium in liquid ammonia to foim a white 
crystalline pieequtate of the typical salt-hko com¬ 
pound NajTc On further addition of tellurium this 
goes into solution with the production of complex 
tclliindcs, NdjlVi and NajTe,, which lorm strongly 
coloured solutions, similar to those of alkah-metals, 
and when precipitated from solution icxliibil metallic 
propeities 


University and Educational Intelligence. 

London, —At a meeting of the Senate on July 19, 
J)r J C J.)rummomt was appointed to the Kniversity 
chair of buuhemistry tmiable al l.’niversily College. 
J)r Drummond graduated from Hast London College 
with hrst-cln.ss lionuiits m diemistry, and lias been 
lesearch assistant in the Phvsiological (aiboratory 
I at King’s College and assistant .inalvst in tlieGovern- 
I nicnt J.aboratoiy (JmkxIs Dcparlmcnl) He has also 
loiiilucted research work al the Camer liospital, and 
Jins been siiu e 1920 University reader in phy siological 
chemistry al Ihiuersity College 

J‘Rur. Adrian Stoki s wiis appoinled to the Sir 
William Dunn chair of*pathology tenable at Guy’s 
Hospital Ah'dual School. I'lol Stokes has held 
the posts ot assistant to the professor of pathology 
at Dublin University and pathologist to tlie Koyal 
City of Dublin Hospital, while siiue D)1(^ he has been 
professor of bacteriology ami preventive medicine 
at Dublin University Two wars ago he worked 
with the Ro(kefellei Commission on Yellow Fever 
m Kigeua 

'I he following doctorates were lonterred . — DLit.: 
Mr \\' 1 Moore, l\ing’.s College, for a thesis entitled 
“ Jiducation and Social Systems, English and French 
A Study of Educational Effort and Opinion 1750- 
1810”, i) S( . in Botany. Miss Dorothy Haynes, 
King’s College ami the Imperial College—Kqyal 
College of Science, for a thesis entitled “ (j) Electrical 
Condmtivity as a Measure of the (ontent of Electro¬ 
lytes of Vegetable Saps, and (2) the Action of Salts 
and Non-electrolvtes ujion Bufter Solutions and 
Amphoteric Electrolytes and the Relations of these 
Effects to the Permoability of the (VII ” , D.Sc., in 
Phyxirs ■ Mr \V E Curtis, King’s College, for a 
thesis entitled “ The Structure of the Band Spectrum 
of Helium " ; Mr. 13 . A. Keen, University College, for 
a thesis entitUxl “ The Physical Properties of Soil”; 
Mr. F. H. Newman, for publications entitled ” Active 
Modification,of Hydrogen and Nitrogen prodneed by 
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X-rays,*' 

other papers 1 Mr. H. 'Ba I^^fettietoi^. jor" a theito- it lffu A jP |W 


entitled " On the Absolute Measurement of thh- 
Thomson Effect," and other papers. D.Sc. (Engin¬ 
eering) : Mr. Herbert Moss, the Imperial College— 
Royal College of Science, for a thesis entitled " Air 
Consumption and B.H.P. of Aero-Engines." 

Mr. H. G. Wells has accepted the invitation of 
the Labour Party of the University of London to 
offer himself as the candidate of the Party at the 
election for a representative of the University in 
the House of Commons to be held after the retirement 
of Sir Philip Magnus at the end of the present session 
of Parliament. Mr. W'ells occupies such a dis¬ 
tinguished position in the world of literature and 
among leaders of thought to-day that his early 
work, in science and education is often overlooked. 
He was a student at the Royal College of Science, 
South Kensington, in 1884-87, and was the first 
president of the Old Students’ Association of the 
toUege. He took his B.Sc. degree with honours in 
zoology in 1890, and hi.s first iMjok was a " Text-book 
of Zoology, ’ written particularly for I.ondon Uni¬ 
versity students while he was a teacher of the subject. 
He is a fellow of the CVillegc of Preceptors, and for a 
short time edited the Educational Times. Through¬ 
out his career he has been a steadfast supporter of 
scientific methods 111 schools and government, and 
in his books has pleaded the eause of scientific 
education and research with elocjuence and convic¬ 
tion. It i.s not too much to say that no graduate 
of the University of London possesses such a rare 
combination of brilliant literary power and scientific 
thought or has used these gifts with greater ettcct 
than has Mr. Wells in his many and various works. 


It is announced in Science that by the will of 
Seymour Conian, of Chicago, the (inivcrsity of 
Chicago is made trustee of his residuary estate, about 
29,000/., the net income from which is to be used 
for scientific research with special reference to 
preventive medicine and the cause, prevention and 
cure of disea.ses The l>e(|ucbt is to bo known as 
the Seymour (.'oman Jtescarch Fund. By the will 
of Alexander 1 ). 'I'hoinson, of Duluth, Minnesota, the 
sum bf 20,000/. IS bequeathed to the University of 
Minnesota for use in the medical dejiartment It 
is also stated that Wake Foiest College School of 
Medicine, North ('arohna, is entitled to receive the 
principal of a trust fund, amounting to 275,000/ . 
which was created m 1892 by Jabez A. Rostwick, a 
director of the Standard Oil Company. 

A SUMMER course in the Austrian Tirol of unusually 
wide interest is being organised by the directors of 
Leplay House, 65' B<“lgrave Road, Westminster, 
S.W.i. The course will be of the nature of a civic 
• and rustic survey, and for this p’urpose the party 
will be divided into groups each of which will take 
one particular aspect of the work. Mr H. J. E. 
Peake, president-elect 0/ the Anthropological Section 
of the British Association for the Advancement of 
Science, has undertaken to direct the group studying 
the anthropological aspects; Dr. M. Hardy will 
organise a survey of plant life and agriculture, 
while other sections will deal with the geology, 
physiography, history and sociology of the district. 
Group meetings and gatherings of the whole party 
will frequently be held for the purpose of discussing 
and comparing results, which when assembled and 
collated should provide a valuable record of natyral 
conditions and life in the Tirol. The tour will 
commence on August 4 and will last four weeks, 
althou^ it is possible to arrange for avshorter course 
of two weeks. - . \ - v ' . 


Julygx, 1884. Charles Manby'died.’—^The eldest 
of Aaron Manby, one of the pioneers of. iron 
building, Charles Manby was engineer of the 
iron steamer which crossed the English Channel^ < 
and after gaming experience in his father's gas ai^. 
iron works in France returned to England, and from -' 
1839 to 1856 rendered valuable services to the / 
engineering world as secretary to the Institution of 
Civil Engineers. ; ' ‘ 

August 2,1910. Oscar Guttmann died.—Hungarian , 
by birth, Guttmann became editor of an Austrian. 
mining journal, practised on the continent as a 
chemical engineer, and eventually settled in England, ■; 
where he erected several works for the manufacture* 
of explosives. He wrote and lectured on explosives, 
on wfiich he was a recognised authority, and was ‘ 
elected a vice-president of the Institute of Chemistry. 

August 3, 1792. Sir Richard Arkwright died.— 
Born at IVeston, December 23, 1732, four years before 
Watt, Arkwright was responsible with Watt for the 
great industrial developments in England in the latter 
part of the eighteenth century which enabled this 
country to withstand the tremendous drain on her 
resources due to the Napoleonic wars. Starting life 
as a barber, Arkwright became a hair merchant, and 
about 1767 gave himself up to inventions in cotton 
spinning. Two years later lie patented his “ spin¬ 
ning frame." " the first adequate example of those 
beautiful and intricate mechanical contrivances 
winch have transformed the whole character of the 
manufacturing industry'." He is also regarded as 
the founder of our factory system. 

August 3, 1880. Mungo Ponton died.—A Writer 
to the Signet and a founder of the National Bank 
of Scotland, Ponton through ill-health retired from 
business and devoted himself to science. In 1839 
lie made the important discovery that the action of 
the sun renders bichromate of mercury insoluble. 

August 3, 1906. Sir Alexander Moncrieff died.— 
Educated at the, universities of Edinburgh and 
Aberdeen, Moncrieff became an officer in the borfar- 
sliire Militia and saw active serve m the Crimean war. 
He afterwards became known as the inventor of the 
Moncrieff disappearing gun - carri<igc and the hydro- 
pneumatic system of recoil. 

August 4, 1921. Samuel Alfred Varley died.—-A 
member of a famous family ot electricians and one 
of tlie pioneers of the dynamo, Varley made numerous 
experiments on submarine telegraph cables. In 1866 
lie made a self-exciting dynamo with soft iron magnets, 
and ten years later patented the compound-wound 
dynamo. 

August 5, 1729. Thomas Newcomen died.—A 

native of Dartmouth and bom in 1663, Newcomen 
is believed to have been a blacksmith. He became 
associated with Thomas Sayery in his attempts to 
use steam for pumping, but it was Newcomen s own 
great invention of tlie atmospheric steam-engine 
which furnished the model for pumping engines 
during tile eighteenth century. His first engine 
appears to have been erected at Dudley Castle in 
1712. Newcomen died in London and was buned in 
Bunhill Fields. 

August S, 1876. James Freeburn died.—Freeburn 
enlisted in the artillery in 1825 when seventeen years 
of age, and rose to the rank of sergeant-major. 
Turning liis attention to the exploding of shell he 
brought out a scries of metal 'and wood fuses for 
time or percussion which, after various improvements^' 
were adoptfed. Freeburn after thirty years’ tteryice 
was tetired with the rank- of. hohoraiy^ca'^t^ . , : 
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^’tmto/frdis^Qnf >of i^.ctilbrii^e 
ow^d ‘& .diff^enc6 atoniic^v^^t o( 
-T, johttion and J. G. Gilmore: X*1 
Slashing Bay, Co. Tyrone. Lignite was 


Pevon). The rocks of the Start area comprise a group 
‘•:crf mica- and quartz-mica-schists, together with a great 
. development of green schists of basic composition. 
•They can be divided into lower mica- and quartz-mica- 
schists, green schists, and an upper group of mica- 
and quartz-mica-schists. The field relations of these 
. rocks show that the dominant feature of the area 
is an anticlmorium with an axis plunging westwards. 
The rocks are sharply differentiated from the slates 
and phyllites of Devonian age in the Kingsbndge 
area immediately to the nortli; the two areas arc 
probably sepaiated by an important boundary of 
dislocation. The aluminous sediments are typically 
quartz-muscovite-chlorite types, the grade of meta- 
morphisni corresponding to the formation of biotitc 
not being reached. In the com|>ositc type of sedi¬ 
ment, where tufaceous material is included, the highest 
stage of metamorphism is reached in the muscovite- 
chlorite-garnct-albite-schists. The garnet is nch in 
the spessartinc molecule, and the reversal of the 
•normal biotitc-gamet order in an increasing grade 
of metamorphism is ascribed to the presence of 
manganese.—A. R. Dwerryhouse: The glaciation 
of the counties of Antrim, Down, and parts of 
Armagh, Londonderry, Tyrone, Monaghan, and Louth 
in Ireland. The deposits consist of boulder-day, 
gravel, and sand, and are divided info two groups 
according to their direction of transport: those 
derived from the north-east and carried by a* glacier 
which flowed by way of the Firth of Clyde from Scot¬ 
land : and those the source of which lay to the west, 
earned by an Irish ice-shect having its origin in 
Donegal. The former are characterised by the 
riebcckite-bearing rock of Ailsa Crag with granites, 
quartz-porphyry, and pitchstone from Arran ; the 
latter contain boulders of igneous rocks from County 
Tyrone. Delta-terraces and overflow-channels show 
that icc-daramed lakes existed m the district. 
Moraines occur, the most conspicuous being those 
near Annoy in Antnm and near (iarvagh in London¬ 
derry. The ‘Hrlier glaciation was effected by the ice 


in the Washing Bay core. •’ It is all coniferous in 
nature and is referred to Sequoia Couttsiae, Heer, 
of which cones, seeds and foliage have been previously 
described from the same beds. The Ixmgh 
lignite originally described by Unger as Peuce Prit'ekr ' 
ardi may prove to be a Sequoia also. {2) J.ibocedrua 
and its cone in the Irish Tertiary. A foliage impres¬ 
sion of Libocedms sahcornioides showing character¬ 
istic stomata and epidermal papilhc is described. 
The specimen was found at a depth of 904 ft, in the 
clay core of the coal-bore at Washing Bay, Lough 
Nea^h. The foliage shoots and cones of the same 
species from the interbasaltic beds of B<illypalady, 
Co. Antrim, are also described, the specimens being 
preserved in the Belfast Museum. Restorations of. 
the wood show agreement between the Iri.sh material 
and that from Lxoben Jn Styna and with recent 
Libocedrus, of which L. deewrens (Califorhia) and L. 
chtlensis are the nearest living representatives. 

Paris. 

Academy of Sciences, June 26.—M. Emile Bertm 
in the chair.—P. A. Dangeard ; Reseaichcs on the 
structure of the cell in the iris. In an earlier com¬ 
munication the author has suggested that the term 
chondriome really compnses three different types 
of elements named vacuome, plastidome and 
spheromc- This is confirmed by a study of the 
leaf of Ins gennantca. The structure is best observed 
on unstained specimens. Fixing and staining 
methods are liable to Ciiuse distortion, and have,' in 
the author's opinion, led to erroneous interpretations 
of the cell structure in the past. — J. Costantin: 
Acquired heredity. The wild potato is a mountain 
species, growing in the Andes up to 4000 metres, 
and the formation of tubercles is caused by a fungus. 
In the absence of this fungus, the hereditary characters 
can be maintained intact only if the plant is main¬ 
tained under the climatic conditions which it requires. 
Thus the variety " Up to date " degenerates in 
Algeria, but has been maintained without change 
for twenty-five years in Scotland.—Pierre and Louis 
Bazy: Vaccin.iiion before operation. Preventive 


from Scotland, which reached south-wes^ to the town • vaccin.iuon oeiore 

of MonHRhan ,md the eastern flank of Slieve Bcagli. auto-v.accination is sut^ested as preferable cMeft 

The Scottish ice was then gradually replaced by that >" minicdiatc 

from Donegal. The latest phase ol the glaciation serotherapy.-Maurice d Ocagne. Transparent nmno- 

was a .second advance of the Scottish ice, which Rram^s.-A. Raleau; Calculation of the ''■in^hons 

formed deliuitc frontal moraines in the neighbourhood « »>'<= an aeroplane due to a variat’on 

of Ballynioncy and Annoy, and the establishment of «« ‘t® weight or to the use of a turbo-compressor - 

a small local centre of glaciation in the neighbour- I™” ^ f 

hood of Trostan, the highest mountain in County lulescxns.- M Ani6 Pictet was elected correspondant 

Antrim. Glaciation was firobably continuous. f- tlm ^-ction o^f cimm.stry ni the jlaa of^e 

Dublin. functional algebraical equations.—Torsten Cerleman : 

Royal Dublin Society, Juno 27. —Dr. J. A. Scott 'I'he problem of moments.—Paul L6vy: The law of 
in the chair.—H. H. Jeffcott: The clectnail design (uiuss. Correction of an error in an earlier note 
of A.C. high tension transmission lines. A method (March 27)— ^-W. Margoulis : Tran.-iparent abacus 
is given for calculating the performance > of high with orientation.-—Gaston Bertrand: Tlie law of 
tcn.sion transmission lines, based on direct evaluation Riemann, the perihelion of Mercury, and the devia- 
by complex quantities. Tlie process can be system- tion of light. Measurements of high prcci^on are 
atised into an arithmetical routine. Examples of ncces.s.iry to decide between the formulcC of Einstein 
Its application to specific problems arc given.— and Riemann.—C^iarles Nordmann and Le Moryan: 
T. Dillon, Rosalind Clarke, and V. M. Hinchy: Observations of stars of the N type and especially 
Preliminary experiments on a chemical method of of a star with a very low effective temperature, by^ 
separating the isotopes of lead. Lead chloride con- means of the hetcrochrome photometer of the 
taming thorite leaci was treated with magnesium University (Paris). One of the three stars exaimned 
ethio(U<ie and the resulting lead tetraetliyl, and (iii, 559. Henry Draper Menional 
metal^ flnad were re-converted into lead cLloride. an effective temperature of 2160’absolute (1887 U). 
This xoaferi^ wa* treated with magnesiiim etbiodide Idw^t temperature of any star mewured. ^N. 

^ evmuatiop of, the internal 
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pressure of liquids. Tho criterion of the association ’ i teeo new, species of Pcfecy^Kxia and Gasteropoda' 
of the molecules in a liquid.—B. Ssilard : The direct are described and ^ dlstnbutiott Sind diagnoses, of 

estimation of very small quantities of radium by the eight other forms are discussed. So far back as 

penetrating rays. An application of the portable OHgocene and Miocene times there existed many- 

elecfroincter described in a previous paper (June ig). species of Mollusca which are so closely related to 
Using 300 grains of material containing 10-* grams living forms that they are evidently the direct 
of radium ])cr gr.im, the error of estimation is witliin ancestors of present molluscan types. Others have 

iMT edit.—P.uil Pascal: Magnctochcinical migrated from the Bassian area and are now found 
research on I he constitution m mineral chemistry, only as varietal offshoots in warmer Australian 
Acids containing arsenic.—C f Gire : The dissociation waters. Certain species dating back to the older 
of barium chloroplatinatc The dissociation pressures Tertiary arc now found living in lower latitudes of 
of this .sail were measured at temperatures langing the Southern Ocean -~H. B. Williamson : An addition 
between t28'’C and 603'^ C., and the heal of reaction to the flora of Victoria. A new species of Heli- 
calculated.—.'\ Demolon . The accessory elements chrysum, H. Gateau, has Ixicn found growing on 
in Thonias slag. Besides phosphate, slag dry hillsides a few miles from Lome by the Kev. 

contains lime, magnesia and m.inganesc Deter- A. C. F. Gates. The plant resembles a Leptorrhyn- 
mmations oJ the solubility of the slag in various chus, but approaches very closely to Hehchrysum 
solvents (water, sugar-.solution, L.irbolic acid, etc.) [>odolepideuni. a Central Australian species. It is 
have been made and tlic results given as curves with probably a connecting link between sections Oxylepis 
time as abscissa* - L J Simon. (Oxidation by and Chrysocephalum of the genus.—J. Shirley and 

mixtures of sulphuric .uid and chromates The use C A Lambert: Coprosma liauen, End. The leaf 

of .silver rlironi.ite with suljiluiiic acid gives a more pits were examined, but no acarids were found, 

complete (^nnluistum of organic compounds than The pits nreof teratological interest only,as the plant 
alkali chromates and sulplninc acid. 'I'he modifica- no longer lives under xorophytic conditions—G. H. 
tion is especially usotiil m tlu; analvsis of bodies Hardy Notes on some Australian Asilida? (I)iptcra) 
containing the acetyl group Mile. H^l^nc Billon : in the collection in the National Museum A new 
The action of trimctliylenc chlorobromidc on some species of Nc'oitamus is described, and notes and new 
ketones of the tatty senes. E Loequin and Sung descriptions on the remaining hfty-four species and 
Wouseng : Tlie tianslormalion ot tiic tertiary one subspecies in the collection .ire given - A. J. 

ctli^'lemc alcohols (linalool type) into piimary etliv- Turner Studies m Australian J.epidoptera. A 

Icnic alcohols (goramol type)—F Kerforne .and t. number of species obtained on the Ckiuche River m 
Dangeard • The palao/oic rocks brought u]) by the tlic Cape York Peninsula, N. Quccnslcind, m the 
dredge of the Pmirquoi-Pas in loii m the western National Park, Queensland, and in Tasm.ania are 
English Cli.innel - 1 ' Ehrmann The discovcrv of described. Kevision.s of orders previously described 
the Silurian with graptoliths and the* Jti'vonian with are given, together with descriptions of some new forms, 
tcntacuhtes .it Bciii-Afeur (south o' Ujidjclli, Algeri.a). Sydnf.y 

— ('h. Gorceix 'Tlu* distribution of temjKuatuie in Royal Society of New South Wales, May 3.—Mr. 
Lake Bourget—Ihene Nobecourt . The mechanism E. C Andrews, president, 111 the cluur.—K. C. 
of the parasitic .rclion ot Pentcilbum ghiiiciim and of Andrews : Presidential Address. The coral-bearing 
Miicor slolontfei' Evpenincnts on the artificial limestones ot the Caino/oic within the Pacitic. are of 
ripening ol sleriiised Jiinls bv inoi illation with the two types, namely, Tertiary and Pleistocene. The 
two moulds named abo\e. The .iction .ipi>ears to Tertiary consist of sediments deposited nneonform- 
be due to a sccictum ot enzymes, and till* action takes ably upon sinking surfaces of subm.arine erosion, 
place only in .ic 1(1 media Joseph Bouget • Observa- wlierc.is the Pleistocene, although deposited uncon- 
tions on the most fa\our.\bic .iltitudi' for the colora- formably along the (kimo/.inc, have giown in clear 
tion of Jlowers - Jean Dufrenoy 'riimefnction and water .away from the inllucmce of silt-Iadcn stre.irns. 
tubcnsation (m plants) - \V Mestrezat, Pierre Girard, No signs of bedding oixiir in them, and they are 
and V. Morax . J'he elective ionic peimeability of amotplious, «iiassiv(*, and homogeneous Cliffs one 
the cellnl.ir elements I'.xpiauncnts on the ('oinea. thousand feet m height exist, which reveal no .sign of 
of the dog and rabbit prove that the ])ermcabihty structure To understand the origin of coral reels, 

of the cells to cIcctrolyte^ is an ionic permeability it must be remembered that the continents bordering 

and that It IS elective .M Doyon . ('ompanson of the the Pacific liavc grown mainly towards that ocean 
effects of the nucleic .icids and of the anlifhrombino m the form of land waves or undulations commencing 
of peptone plasma on the ci*agiilahilif y of Bie blood at the continental nuclei, such .as Soulli - Western 
circulating in the frog —T. Panisset .and J Verge . Australia, the Canadian Shield, Brazil, and Siberia. 
Idiosyncrasy and anaphylaxy Maurice Nicloux Island groups such as japan, New Zealand, Fiji, and 
and (Fcorgcs Welter. Does cyanic acid exist m iho Tonga rcpreseutextensioiis of earth waves 0/this type, 
blood ? Attempts to show the presence of c\'aiiic These earth undulations have grown a.s oscillatory 
acid in tlic MckhI and lymph g.i\c ru'g.Uivc results- vibrations with a pi ogrcssivcbul slow radial movement 
A. Weber • Influence on the develo) ment of the eggs of the m.ajor wave axes. Eacu island group forms a 
of a batradiian of a siili^.ince extracted from the compound earth wave. Generally, the western islands 
fertiUsine of the eggs of .i ns^i —\. L 4 caillon . V.iri.i- and the larger individual groups, such as New Cal- 
bility of the species and the (>^perimental creation of edonia and Fiji, h.ive been .stable during the later 
new racc.s in tlic silk-worm of the mulberry tree.—R. PIci.stoceiie, whereas the eastern sateJhtic islands 
de La Vaulx * The apjx'arance oTqiterscxual forms and islets have moved up and down in vibratory 
in a stmin of Daphnia nmgna, and V^n the probable undnlations during the same period Tlie true 
determinism of the phenomenon. -A Vandel . (xco- coral reefs of the Pacific indicate the peculiar vibra- 
graphical spanandna in a terrestrial isopod —IL tions and undulations of movement in these relatively 
Hovasse : A Pcndinian, an intracellular parasite of unstable masses of the island groups and also the 
the Veliela. growth of great barriers and fringing reefs, such as the 

Melbourne « Great Australian Barrier, on submerged areas of 

t Royal Society of Victoriat April 8. — Mr. F. \\\e- subm'arine qyosion. Generally, Pleistocene coral reefs 
would, president, in the chair. — F. Chapman: Ne^ are amorphous and non-bedded, and have been formed 
or little-known Victorian fossils. in the National submerged surfaces of submarine erosio^ at 
Museum. Pt. XXVI. Some Tertiary I^llusca. Four- n^ous stages. 
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